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Our Slit Lamps show why. 
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have never achieved the Zeiss reputation. Why? Ме І, first 
3 there's optics—the basis of Zeiss’ worldwide reputation for 
vision in all optical products from giant telescopes to tiny mag- 
nifiers. Look through Zeiss Optics and you'll see the difference. 
But that's not where it ends. Engineers like Peter Hórenz 
ar in New York, and many others like him in West Germany and 
around the world, keep in regular contact with leading ophthal- 
mologists to stay abreast of their needs. 

That's why only Zeiss can offer a full line of Slit Lamps 
—manual and motorized, stepwise and zoom. And, of course, 

the famous Photo-Slit Lamp, the ultimate in sophistication. 
That’s why only Zeiss can offer such a wide range of 
accessories and features. The unique Zeiss Beam-Splitter fits 


all models, so that observation tubes and cameras (incluc 
TV) operate directly through the optics of the microscope. ` 
flawless documentation really shows what a difference Z« 
optics can make. M 

That's why with Zeiss you can get an instrument tt 
designed for you—whether you're left or right-handed, tal 
short, wear eyeglasses, or have any kind of special requ 
ments. 

See the difference for yourself. Ask for a demonstrati 
Write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 100 
Or call (212) 736-6070. 

In Canada: 45 Valleybrook Drive, Don Mills, Ont: 
M3B 256. Or telephone (416) 449-4660. 

Nationwide Service. 5 
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Look dee Besides its purely optical advantages such as high 
D resolution and large magnification range, the Zeiss 
Photo Slit Lamp has two truly unique features. 


Into the eye First is the illumination system. It contains a 


specially designed, built-in flasn unit of extremely 


(stereoscopically) high power (720 watt-seconds). Because of the 


А à brilliance of this flash illumination system you can 
f with this narrow the slit beam down as far as 0.05mm. The 
built-in aperture diaphragm creates a practically 


1 parallel beam so that you can photograph in color 
Photo Slit Lam О. with great, really great, depth of focus anything 
that can be seen with the slit lamp biomicroscope. 
And, second, you can do it stereoscopically. 
Stereo slit lamp photos are as superior to conven- 
tional photos as 3-dimensional biomicroscopy is to 
examination with a monocular microscope. And 
since observation is uninterrupted during photog- 
raphy, you are assured of recording exactly what 
you see. A wide variety of attachments provides 
unmatched photographic versatility. You can, of 
course, use the Photo Slit Lamp, too, for regular 
biomicroscopy. 


For the full story, write Carl Zeiss, Inc., 444 5th 
Avenue, New York, N.Y. 10018. 
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>, Send manuscripts by first-class mail to the Chief Editor, Henry 
deo Allen, MD, 243 Charles St, Boston 02114. Manuscripts are re- 
ceived with the understanding that they are not under simultane- 
Es ous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
. published elsewhere without permission from the publisher 


Due». accepted manuscripts are subject to copy editing. The 
? we nor will receive an edited typescript and layout rather than 
ee or page proofs for gets The author is responsible for 


signate one author as correspondent and provide his address 
| telephone number. He will be notified by mail of the intended 
‘ation date approximately one month in advance. Order re- 
at the time the typescript is returned after editorial pro- 
g. Specify address to which requests for reprints should be 


Submit an original typescript and two high quality copies of 
entire manuscript, including short communications such as let- 
to the editor, book reviews, announcements, etc. All copy (in- 
iding references, legends, and tables) must be typed double- 
aced on 22 x 28 em (8% x 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 

S Titles should be short, specific, and clear. They should not ex- 
ceed 75 characters, including punctuation and spaces. A subtitle is 
often useful to shorten the main title. Provide a brief "running 
е” on each manuscript page. 

The style of writing should conform to acceptable English us- 
А age and syntax. Slang, medical jargon, obscure abbreviations, and 
| reviated phrasing are to be avoided. 


lure(s) had been fully explained. 
Authors whose "first" language is not English should arrange 
their manuscripts to be written in idiomatic English prior to 


ovide an abstract (135-word maximum) of the article. 
e abstraet should include statements of the problem, method of 


n List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
les. Unpublished data and personal communications should not 
listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in In- 
v Medicus), (4) volume number, (5) inclusive page numbers, and 
- (6) year, in that order. References to books should include (1) au- 
- thor(s), n ou title (if any), (3) editor (if any), (4) title of 
г book, (5) с of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
. racy and completeness of the references and for their correct text 
|. citation. Please note this journal's punctuation and sequence style 


6A Arch Ophthalmol/Vol 93, Jan 1975 












Effective with the January 1975 issue, the provision of gratis off- 

prints (tearsheets) of articles to authors will be discontinued. This 
decision was made because of the substantial and increasing cost 
of that service. Authors may continue to order reprints in accord- 
ance with the form sent to them during the processing of their 
manuscripts. 


preference in previously published reference listings. 

O Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

O All measurements are to be in metric units. 

Г1 Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the Ar- 
CHIVES. If intended for publication, such letters should be clearly 
marked “For Publication.” 

O Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 x 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

O An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

O A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 cm (8% x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

© Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies." 
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e Simplifies gonioscopy in 
\ upright and recumbent 
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Reduces fluid spillage 


F Helps maintain a tight 
P lens fit 


Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street • Quincy, Mass. 02169 
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When a highly potent 
long-acting miotic 
is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


* Needs no refrigeration 
* Needs no reconstitution 
* Needs no eyedropper 
e Stable at room temperature 

for three years 
HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 
in active uveal inflammation, and in 
most cases of narrow-angle glaucoma. 











When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


e Oral carbonic anhydrase inhibitor 

e Partially suppresses secretion of 
aqueous humor 

* Best used as adjunct to miotics 

* Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

* Lowered intraocular pressure may be 
maintained for 6 їо 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 

or in conditions in which serum levels \ 
of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. 














For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please see following page. 








OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal inflammation; most 
cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution to patients with 
myasthenia gravis who are on systemic anticholinesterase therapy; con- 
versely, systemic anticholinesterase drugs for myasthenia gravis should 
be added cautiously. Succinylcholine should be administered with extreme 
caution before or during general anesthesia, because of possible respira- 
tory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neo- 
nate. During pregnancy weigh potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do not use, or 
use cautiously, when an intraocular inflammatory process is present. 


Compression of the lacrimal sac during and following instillation for a 
minute or two minimizes drainage into the nasal chamber. Wash hands 
immediately after instillation. Discontinue use if salivation, urinary incon- 
tinence, diarrhea, profuse sweating, muscle weakness, respiratory difficul- 
ties, shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and pesticides 
(gardeners, organophosphate-manufacturing plant or warehouse workers, 
farmers, residents of communities which are undergoing insecticide spray- 
ing or dusting, etc.) should be warned of added systemic effects possible 
from absorption through the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing changes may be advisable. 

Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchial asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epi- 
lepsy, parkinsonism, and other disorders that may respond adversely to 
vagotonic effects. Use extreme caution before intraocular surgery because 
of the possibility of hyphema. 


Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and erythro- 
cytes, with resultant systemic effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, brow ache, headache, and induced myopia 
with visual luris: activation of latent iritis or uveitis; retinal detach- 
ment has been @ported occasionally. Iris cysts may form, enlarge, and ob- 
scure vision, more frequently in children; cysts usually shrink when the 
miotic is discontinued but, rarely, may rupture or break free into the 
aqueous. Frequent examination is advisable. 

Prolonged use may cause conjunctival thickening and obstruction of 
nasolacrimal canals. If systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vomiting, diarrhea, dyspnea, 
bradycardia, cardiac irregularities), parenteral administration of atropine 
is indicated: 0.4 to 0.6 mg or more for adults, proportionately less for 
children; artificial respiration may be required. Similar therapy is indicated 
for overdosage. 
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Lens opacities have been reported, and routine slit-lamp examinations 
should accompany prolonged use. Paradoxical increase in intraocular pres- 
sure may occur and be alleviated by a mydriatic. 

Dosage and Administration: Initial titration and dosage adjustments must 
be individualized to obtain maximal therapeutic effect. Patient must be 
observed closely during initial period. If response is not adequate within 
first 24 hours, consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, consult pre- 
scribing information for full details. 

Supplied: In 5-т! OCUMETER® Ophthalmic Dispenser containing 0.125 or 
0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative. 


For more detailed information, consult your MSO representative or see full pre- 
scribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 


TABLETS, 50 mg 


(DICHLORPHENAMIDE| MSD) 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels 
of sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased 

Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 

Precautions: Potassium excretion is increased and hypokalemia may 
develop with brisk diuresis, when severe cirrhosis is present, or during con- 
comitant use of steroids or ACTH. Interference with adequate oral electro- 
lyte intake will also contribute to hypokalemia. Hypokalemia can sensitize 
or exaggerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treated by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 

Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, 
renal calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, 
thrombocytopenia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, dizziness, ataxia, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue. 


How Supplied: Tablets containing 50 mg dichlorphenamide S D 
each, in bottles of 100. 

For more detailed information, consult your MSD representative MERCK 
or see full prescribing information. Merck Sharp & Dohme, S 

Division of Merck & Co., INC., West Point, Pa. 19486 DOHME 
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1620 Oscillating Bone Saw 


YOUR 
DACRYO 
OPTION 


TREPHINES 





1108-8 8mm 1108-10 10mm 


1603 Roto™ Osteotome 


STRYKER OFFERS THE OPHTHALMOLOGIST THE 
EXCLUSIVE, “CHOICE OF APPROACH”, WITH 
SUPERIOR, HIGH PERFORMANCE INSTRUMENTATION 
FOR DACRYOCYSTORHINOSTOMY 


ASK FOR . . . BROCHURE: 1600 MICRO-PNEUMATIC INSTRUMENTS 


ASK FOR . . . REPRINTS: “A SIMPLIFIED DACRYOCYSTORHINOSTOMY" 
Charles E. Iliff, M.D. 


“DACRYOCYSTORHINOSTOMY WITH POLYETHYLENE v 
TUBING, A SIMPLIFIED TECHNIQUE" 


G. Bonaccolto. M.D. 


GALL COLLECT 616/381-3811, EXT. 272 
STRYKER CORPORATION / 420 Alcott Street / Kalamazoo, Michigan 49001 
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D lution, Sterile | 
yxin B-Neomycin- 


ins: Aerosporin® brand Polymyxin B Sulfate 5000 units; neomycin 

g (equivalent to 1.75 mg of neomycin base); gramicidin 0.025 mg, in 
fon containing the inactive ingredients alcohol (0.5%), propylene glycol, 
hylene polyoxypropylene compound, sodium chloride, and purified water 
ive: thimerosal 0.001%). Available in the new 10 cc Drop Dose™ Plastic 
Bottle. Also available in a 10 cc glass bottle with sterile dropper. 








Neosporin’ 
Ophthalmic 
Solution, Sterile 
Polymyxin B- 
Neomycin- 
Gramicidin 


CONTRAINDICATIONS: 

This product is contraindicated 
in those persons who have 
shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may result in 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


Ф Burroughs Wellcome Со. 
Research Triangle Park 


Wellcome / North Carolina 27709 
"a 





Announcement of the 


FIFTEENTH ANNUAL 
INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY 

THE OPHTHALMOLOGIST 


February 20, 21 & 22, 1975 


Sponsored by. 


THE RUDOLPH ELLENDER 
MEDICAL FOUNDATION, INC. 
(A Non-Profit—Tax-Exempt Organization) 
A.M.A.—approved as continuing 
medical education program 
(Twenty Hours Credit in Category 1) 


PLACE: 


Fairmont Hotel, New Orleans, Louisiana 


TUITION: 


$150.00 ($50.00 Residents and M.D.’s Assistants) 


FACULTY: 


JAMES V. AQUAVELLA, M.D., 

Rochester, New York 
VICTOR CHIQUIAR ARIAS, O.D., Mexico, D.F. 
JOS. A. BALDONE, M.D., New Orleans, Louisiana 
G. PETER HALBERG, M.D., New York, New York 
JACK HARTSTEIN, M.D., St. Louis, Missouri 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
EDWARD L. SHAW, M.D., Gainesville, Florida 
TOM SPRING, M.D., Melbourne, Australia 
JORGE N. BUXTON, M.D., New York, New York 

SPECIAL GUEST LECTURER 


TOPICS: 


Conventional Hard Contact Lenses, Hydrophilic 
Soft Gel Lenses, Silicone Lenses and Oxygen 
Permeable Hard Contact Lenses. 


WORKSHOPS: 


For Residents and Assistants 
(Basic Instructions) 


LADIES DAY: 


Activities Planned 


x 


For further information contact: 


Jos. A. Baldone, M.D. 
Roof, Delta Towers 
Canal at Claiborne 
New Orleans, Louisiana 70112 
Ph: 504-524-9729 
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SELF ADHESIVE, DISPOSABLE LID HOLDER 


The Medical Workshop lid holder means an end to cumber- 
some lid holding procedures during ophthalmic surgery. And 
it means no more axial pressure from full spreading of both 
eyelids. No more need for spreading both lids when it is 
more logical to spread only the upper (using superior rectus 
muscle suture traction as usual). And no more suture snaring. 
Made of pliable aluminum, this unique lid holder can be 
quickly bent to conform closely to the patient's orbital rim. 
And it is a disposable, gamma-sterilized, individually pack- 
aged instrument with an adhesive back that permits appli- 
cation with finger pressure. 

e Maximum field exposure e Pressure-free lid re- 
traction e Obstacle-free operating area e Preven- 
tion of suture snaring e Superior adhesive power 
e Gamma sterilization and disposability. 


Sold in Boxes of 25 units 
at $18.50 Per Box 


plus sales tax where applicable 


TO: Keeler Optical Products, Inc. 
456 Parkway, Lawrence Park Industrial Park 
Broomall, Pa. 19008 


= 
| 
| 
| 
| Please send me boxes of the Medical Workshop 
| 
| 
| 
| 





lid holder. Enclosed is my check for $ 


Name. 





Address. 
Ойы State ip 


Pilocar’ 
yin Pack 


(pilocarpine hydrochloride { 


classic for the и 
cost-conscious ; 


COMPOSITION: Pilocar Ophthalmic Solu- 
tions are buffered, stabilized solutions of 
pilocarpine hydrochloride and hydroxy- 
propyl methylcellulose. The solutions are 
available in concentrations of 0.5%, 1%, 2%, 
3%, 4% and 6% pilocarpine hydrochloride, 
All the concentrations, in addition tothe — * 
respective amount of the pilocarpine, 
contain: š 
Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution 
containing potassium chloride, boric acid 

and sodium carbonate. 

ACTION: As a miotic for treatment of 
glaucoma, especially open angle glaucoma. 
INDICATIONS: As a miotic in the treatment 
of glaucoma, more specifically, the chronic 
simple glaucoma of the open angle type. 
While the closed angle glaucoma differs 
completely from the open angle glaucoma, 
Pilocar Ophthalmic may be used to relieve 
the tension in patients seen early, during 
hospital diagnostic tests, and prior to 

surgery. The most prevalent clinical appli- 
cation for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic 
glaucoma). Pilocar acts as a miotic to con- 
tract the pupil and reduce the intraocular 
pressure, thereby attaining the desired relief. 
In acute glaucoma, the objective aims at 
opening the anterior chamber to lower 
intraocular pressure by medical means, i.e., 
Pilocar, for at least 12 hours prior to 
emergency surgery. 

WARNING: For topical ophthalmic use > 
only. If signs of sensitivity develop during 
treatment or irritation persists or increases, 
patient should be advised to discontinue 

use and consult prescribing physician. 
DOSAGE AND ADMINISTRATION: The 
initial dose is one or two drops. This is е. 
repeated up to six times daily depending on 
individual response. During acute phases, 
the miotic must also be instilled into the 
unaffected eye, as it may be subject to an 
attack of angle closure glaucoma. The 
frequency of instillation and the concen- 
tration of the Pilocar depends on the 

severity of the glaucoma and response of 

the patient. The ophthalmologist must 
ascertain just how much miotic is necessary 
for each individual patient. 4 
HOW SUPPLIED: Pilocar Twin Pack each con? 
taining 2— 15 ml. plastic squeeze dropper tip 
bottles—0.5%, 1%, 2%, 3%, 4% and 6% 
pilocarpine НСІ. Also available in single 
15 ml. plastic squeeze dropper tip bottle: 
same concentrations. 


SMP Division, 


Cooper Laboratories (P.R.), Inc. k 
San German, Puerto Rico 00753 X 


























The 





Cost is a troubling concern for today's senior 
citizens. And cost of long-term medication can be 
especially worrisome for the glaucoma patient. 

So, why not help ease the cost burden by 
prescribing Pilocar" Twin Pack. 





Pilocar Twin Pack saves money 

Offers a full 30 ml. of pilocarpine in two 
convenient 15 ml. bottles. 

Available at a price lower than 30 ml. bottles 





of most other brands. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over a single 30 ml. 
size bottle. Patients can pack one in their pocket or 
handbag...leave one conveniently at home. 

Also, the small bottles help maintain sterility 
of the solutions. 

In short, it's easy to see how patient dividends 
add up with Pilocar Twin Pack. 





classic for the cost-conscious 


Please see brief summary on opposite page. 
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Problem: Scleral Buckling 


How to prepare a scleral buckle tunnel — a partial-depth 
sclerotomy — the exacting phase of detached retina correction 
requiring delicate, well-controlled cutting and delamination. 


Answer: Fifty-Seven 

Assemble a stainless steel, sterile, disposable Beaver No. 57 blade into a Beaver 
No. 3K stainless steel chuck handle, a 3K-57 combination — the best combination 
for solving a delicate surgical problem. 


RUDOLPH Beaver INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD * BELMONT, MASS. 02178 
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ANNOUNCING: К. 
A FIRST IN DRUG THERAPY 
A FIRST IN OPHTHALMOLOGY 
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Ocusert 


PILO-20 and PILO-4O 


(PLOCARPINE) 
OCULAR THERAPEUTIC SYSTEMS 


GLAUCOMA IOP" MEDICATION 
AROUND THE-CLOCK FOR A FULL WEEK 
FROM A SINGLE UNIT 


onic simple (open angle) glaucoma ** intraocular pressure 
See last page for prescribing information 


‚ QOcuserf »io2o 
Ocuserf »io-4o 


(PLOCARPINE) 
OCULAR THERAPEUTIC SYSTEMS 





New dimensions in glaucoma’ therapy 


* Precise programmed delivery of medication for 


control of J.0.P around-the-clock for a full week 


from a single unit insertion 


e Satisfactory hypotensive response with a four- to 


eightfold reduction in dosage 


• Constant low levels of drug-induced myopia 


and miosis achieved approximately 2-4 hours 


after placement 


e Opportunity for enhanced patient compliance 





Product features which may lead to a more normal 


life for your patients 





With the OCUSERT (pilocarpine) Ocular 
Therapeutic Systems, ALZA introduces the first 
precision delivery system for the control of 
elevated intraocular pressure in glaucoma. 


Around-the-clock therapy 

The OCUSERT System releases pilocarpine to 

the eye at a precise programmed rate for seven 
full days, 24 hours a day...even during the 
patient's sleeping hours. 


Low effective dosage 

Intraocular pressure reduction with the OCUSERT 
System for an entire week is achieved with 3.4 mg 
or 6.7 mg pilocarpine (20 mcg or 40 mcg x 24 x 7, 
respectively), as appropriate to individual 
patient needs. 


Low drug-induced visual disturbances 
During the first several hours after insertion of an 
OCUSERT pilocarpine System into the conjunctival 


* chronic simple (open angle) glaucoma 





cul-de-sac, induced myopia, approximately —1.5 
diopters, may occur, particularly in younger 
patients (generally under 50 years of age). 

The amount of induced myopia decreases after 
2-4 hours to a low baseline level, approximately 
— 0.5 diopters, which persists for the therapeutic 
life of the OCUSERT System. Pilocarpine-induced 
miosis parallels the induced myopia. 


Low drug concentration in rabbit ocular 
tissues 

Following '*C-pilocarpine eye drop treatment, 
the initial levels of pilocarpine in the cornea, 
aqueous humor, ciliary body and iris are 3 to 5 
times higher than the corresponding levels with 
the OCUSERT System, declining over the next six 
hours to approximately the tissue concentrations 
maintained by the OCUSERT System. In contrast, 
in the lens and vitreous the '*C-pilocarpine 
concentrations remain consistently high from eye, 
drops with administration repeated every 6 hours 
and do not return to the constant low levels 


= 


dis: 





1. In cenventional eye drop therapy, ocular tissues receive high 
concentrations of medication which then decline through 
therapeutic levels into ineffectiveness. This cycle is repeated 
with each administration, as shown in the conceptual 
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maintained by the OCUSERT System as long as 
pilocarpine drops are continued. The concentra- 
tion of pilocarpine does not accumulcte in ocular 
tissues during OCUSERT System use in rabbits. 


91% (139 patients) preference for OCUSERT* 
therapy 

The OCUSERT System, when placed in the cul-de- 
sac of the eye, is in contact only with the relatively 
insensitive conjunctiva. The System is comfortable 
and convenient. Of those patients who used the 
OCUSERT System in clinical studies for more than 
two weeks, 75% (229 of 302 patients) preferred 

it to previously used pilocarpine eye crops. 

Of 152 patients who continuously wore the unit 
for more than three months, 139 (91%) preferred 
the OCUSERT System to pilocarpine eye drops. 


91% 10096 
With just a single placement per week, require- 
ment for patient participation in the therapeutic 
process is minimized and the opportunity for 
patient compliance enhanced. 


With OCUSERT System therapy, patients do not 
have to plan their lives around a therapeutic 
regimen. Because of the low, constant level of 
drug-induced myopia achievable with OCUSERT 
System therapy, patients may drive, write, read or 
use their eyes for normal activities. They may wear 
contact lenses, or continue with concomitant 
therapy. They may return to their former routines. 


However, the patient should be advised to 
perform the weekly insertion at bedtime so by 
morning the initially greater myopia will be 
reduced to a stable level (—0.5 diopters in 
young subjects). 


How the OCUSERT Therapeutic System works 
The OCUSERT Therapeutic System is comprised of 





pilocarpine 
reservoir 


rate-controlling 


membranes 








2. With OCUSERT Pilo-20 and OCUSERT Pilo-40 (pilocarpine) 
Ocular Therapeutic Systems, a precise programmed level of 
drug is delivered over a predetermined period of time. This 
prov des an optimum constant level of drug in the tissues, 
pictured in the conceptual illustration above. 





four laminated elements — all of which are 
compatible with the tissues of the eye. 


The reservoir contains the drug pilocarpine. 

Po ymer membranes encase the System at top 
and bottom. The precise molecular structure of 
these membranes controls the passage of pilo- 
carpine from the System into the eye. 


Wher the patient places the OCUSERT System in 
the eye, the drug is diffused to the eye from the 
reservoir through the membranes. Thus, a constant 
and predictable movement of drug from the 
System reservoir to System membranes to the eye 
takes place. 


ALZA: THE THERAPEUTIC SYSTEMS COMPANY 


ALZA is dedicated solely to the creation of 
Therapeutic Systems for the physician. These 
Systems offer a precise programmed means for 
optimizing drug therapy. At the same time, by 
utilizing known drugs and by minimizing interfer- 
ence in body processes, ALZA Therapeutic 
Systems are a conservative approach to drug 
therapy. ALZA Systems are precision pharma- 
ceutical products with extraordinary benefits, 
both for physician and patient. 


For more detailed information on OCUSERT 
Therapeutic Systems, write: Medical Services, 
Alza Pharmaceuticals, 950 Page Mill Road, 
Palo Alto, California 94304. 


See last page for prescribing information. 


alza 


The therapeutic systems 
company 


GLAUCOMA 1ОР MEDICATION AROUND-THE-CLOCK FOR A 
FULL WEEK FROM A SINGLE UNIT 


Ocusert® Pilo-40 
(pilocarpine) 

Ocular Therapeutic System 
40 mcg /hr. for one week 


Ocusert® Pilo-20 and 
(pilocarpine) 

Ocular Therapeutic System 

20 mcg/hr. for one week * 


DESCRIPTION: OCUSERT* pilocarpine system is an elliptically shaped unit 
designed for continuous release of pilocarpine following placement into the cul- 
de-sac of the eye. Clinical evaluation in appropriate patients has demonstrated 
therapeutic efficacy of the system in the eye for one week. Two strengths are avail- 
able, Pilo-20 and Pilo-40 


OCUSERT® systems contain a core reservoir consisting of pilocarpine and alginic 
acid. The core is surrounded by an ethylene/vinyl acetate (EVA) copolymer 
membrane which controls the diffusion of pilocarpine from the OCUSERT® system 
into the eye. The Pilo-40 membrane contains di(2-ethylhexyl) phthalate, which 
increases the rate of diffusion of pilocarpine across the EVA membrane. Of the 
total content of pilocarpine in gre Pilo-20 or Pilo-40 system (5 mg or 11 mg, 
respectively), a portion remains in the unit acting as the thermodynamic diffusional 
energy source to release the drug. The alginic acid component of the core is not 
released from the system. The readily visible white margin around the system 
contains titanium dioxide. The Pilo-20 system is 5.7 x 13.4 mm on its axes and 
0.3 mm thick; the Pilo-40 system is 5.5 x 13 mm on its axes and 0.5 mm thick. 


Release Rate Concept: With the OCUSERT® system form of therapy, the particular 
strength is described by the rated release, the mean release rate of drug from the 
system over seven days, in micrograms per hour. To cover the range of drug 
therapy needed to control the increased intraocular pressure associated with the 
glaucomas, two rated releases of pilocarpine from the OCUSERT® system are 
available, 20 and 40 micrograms per hour, for one week 


During the first few hours of the seven day time course, the release rate is higher 
than that which occurs over the remainder of the one-week period, releasing at 
three times the rated value in the first hours and dropping to the rated value in 
approximately six hours. A total of 0.3 mg to 0.7 mg pilocarpine (Pilo-20 or Pilo-40, 
respectively) is released during this initial six-hour period (one drop of 296 pilocar- 
pine ophthalmic solution contains 1 mg pilocarpine). During the remainder of the 
seven day period the release rate is within + 20% of the rated value 


CLINICAL PHARMACOLOGY: Pilocarpine is released from the OCUSERT* 
System as soon as it is placed in contact with the conjunctival surfaces. Pilocar- 
pine is a direct acting parasympathomimetic drug which produces pupillary 
constriction, stimulates the ciliary muscle, and increases aqueous humor outflow 
facility. In association with the increase in outflow facility, there is a decrease in 
intraocular pressure. Pilocarpine also induces transient myopia, generally more 
pronounced in younger patients 


The levels of '4C-pilocarpine in the ocular tissues of rabbits following OCUSERT* 
system and eyedrop administration have been determined. The OCUSERT* 
system produces constant low pilocarpine levels in the ciliary body and iris. 
Following '*C-pilocarpine eyedrop treatment, the initial levels of pilocarpine in the 
cornea, aqueous humor, ciliary body and iris are 3 to 5 times higher than the 
corresponding levels with the OCUSERT* system, declining over the next six 
hours to approximately the tissue concentrations maintained by the OCUSERT* 
System. In contrast, in the lens and vitreous the '*C- pilocarpine concentrations 
remain consistently high from eyedrops and do not return to the constant low 
levels maintained by the OCUSERT® system. The concentration of pilocarpine 
does not accumulate in ocular tissues during OCUSERT® system use 


Clinical Results: The ocular hypotensive effect of both the Pilo-20 and Pilo-40 
Systems is fully developed within 1¥2 to 2 hours after placement in the cul-de-sac. 
A satisfactory hypotensive response is maintained around-the-clock. Intraocular 
pressure reduction with the OCUSERT® system for an entire week is achieved 
with either 3.4 mg or 6.7 mg pilocarpine (20 mcg or 40 mcg times 24 x 7, 
respectively), as compared with 28 mg administered as a 296 ophthalmic solution 
four times a day. 


During the first several hours after insertion of an OCUSERT® pilocarpine system 
into the conjunctival cul-de-sac, induced myopia may occur, particularly in 
younger patients. The amount of induced myopia decreases after the first several 
hours to a low baseline level, approximately 0.5 diopters, which persists for the 
therapeutic life of the OCUSERT® system. Pilocarpine-induced miosis parallels 
the induced myopia. 


Of the 302 patients who used the OCUSERT® system in clinical studies for more 
than two weeks, 229 (7596) preferred it to previously used pilocarpine eyedrops. 
This percentage increased with further wearing experience. 


INDICATIONS AND USAGE: OCUSERT* pilocarpine system is indicated for 
control of elevated intraocular pressure in pilocarpine responsive patients. Clini- 
cal studies have demonstrated OCUSERT® system efficacy in certain glauco- 
matous patients. 


The p@tient should be instructed on the use of the OCUSERT® system and should 
read the package insert instructions for use. The patient should demonstrate to the 
ophthalmologist his ability to place, adjust and remove the units. 


Concurrent Therapy: The release rate of pilocarpine from the OCUSERT* system 
is not influenced by carbonic anhydrase inhibitors, epinephrine ophthalmic solu- 
tions, fluorescein, or anesthetic, antibiotic or anti-inflammatory steroid ophthalmic 
solutions. The availability of these medications to the eye is not affected by the 
presence of the OCUSERT® system. The occurrence of mild bulbar conjunctival 
edema which is frequently present with epinephrine ophthalmic solutions is not 
influenced by the OCUSERT® pilocarpine system. 


CONTRAINDICATIONS: OCUSERT® pilocarpine system is contraindicated 
where pupillary constriction is undesirable, such as glaucomas associated with 


acute inflammatory disease of the anterior segment of the eye, and glaucomas 
occurring or persisting after extracapsular cataract extraction where posterior 
synechiae may occur. 


WARNINGS: Patients with acute infectious conjunctivitis or keratitis should be 
given special consideration and evaluation prior to the use of the OCUSERT® 
pilocarpine system 


PRECAUTIONS: OCUSERT® pilocarpine system safety in retinal detachment 
Patients and in patients with filtration blebs has not been established. Although 
epinephrine ophthalmic solutions may be used effectively in conjunction with the 
OCUSERT® system, the conjunctival erythema and edema associated with 
epinephrine ophthalmic solutions are not substantially altered by concómitant 
OCUSERT® pilocarpine system therapy. 


ADVERSE REACTIONS: Ciliary spasm is encountered with pilocarpine usage 
but is not а contraindication to continued therapy unless the induced myopia is 
debilitating to the patient. Irritation from pilocarpine has been infrequently encoun- 
tered and may require cessation of therapy depending on the judgement of the 
physician. True allergic reactions are uncommon but require discontinuation of 
therapy should they occur. 


Some patients may notice signs of conjunctival irritation, including mild erythema 
and/or edema with slight increase in mucus secretion when they first use 
OCUSERT® pilocarpine systems. These symptoms tend to lessen or disappear 
after the first week of therapy. ы 


DOSAGE AND ADMINISTRATION: 

Initiation of Therapy: A patient whose intraocular pressure has been controlled by 
1% or 2% pilocarpine eyedrop solution has a higher probability of pressure contro! 
with the Pilo-20 system than a patient who has used a higher strength pilocarpine 
solution and might require Pilo-40 therapy. However, there is no direct correlation 
between the OCUSERT* system (Pilo-20 or Pilo-40) and the strength of pilocar- 
pine eyedrop solutions required to achieve a given level of pressure lowering. The 
OCUSERT® system reduces the amount of drug necessary to achieve adequate 
medical control; therefore therapy may be started with the OCUSERT® Pilo-20 
System irrespective of the strength of pilocarpine solution the patient previously 
required. The patient should then return during the first week of therapy for 
evaluation of his intraocular pressure. 


Since the pilocarpine-induced myopia from the OCUSERT® Pilo-20 system occurs 
in the first several hours of therapy (average of 1.4 diopters in a group of young 
subjects), the patient should be advised to place the system into the conjunctival 
cul-de-sac at bedtime. By morning the myopia is at a stable level (about 0.5 
diopters in young subjects) 


If the pressure is satisfactorily reduced with the OCUSERT® Pilo-20 system the 
patient should continue its use, replacing each unit every 7 days. If the physician 
desires intraocular pressure reduction greater than that achieved by the Pilo-20 
System, the patient should be transferred to the Pilo-40 system. If necessary, an 
epinephrine ophthalmic solution or a carbonic anhydrase inhibitor may be used 
concurrently with OCUSERT* system in their usual doses and dosage forms. 


After a satisfactory therapeutic regimen has been established with the 
OCUSERT® pilocarpine system, the frequency of follow-up should be determined 
by the ophthalmologist according to the status of the patient's disease process. 


Placement and Removal of the OCUSERT® System: The OCUSERT* system is 
readily placed in the eye by the patient, according to patient instructions provided 
in the package. The insiructions also describe procedures for removal of the 
system. It is strongly recommended that the patient's ability to manage the 
placement and removal of the system be reviewed at the first patient visit after 
initiation of therapy. 


Sanitary Handling: Patients should be instructed to wash their hands thoroughly 
with soap and water before touching or manipulating the OCUSERT® system 


OCUSERT® System Retention in the Eye: During the initial adaptation period, the 
OCUSERT® unit may slip out of the conjunctival cul-de-sac onto the cheek. The 
patient is usually aware of such movement and can replace the unit without 
difficulty. In the event a displaced unit contacts unclean surfaces, rinsing with tap 
water before replacing is advisable. Obviously, bacteriologically contaminated 
units should be discarded and replaced with a fresh unit 


In those patients in whom retention of the OCUSERT® unit is a problem, it should 
be remembered that superior cul-de-sac placement is often more desirable. The 
OCUSERT® unit can be manipulated from the lower to the upper conjunctival 
cul-de-sac by a gentle digital massage through the lid. This technique is readily 
learned by the patient. If possible the unit should be moved to the upper conjunc- 
tival cul-de-sac before sleep for best retention. The patient should be instructed to 
check for the presence of the OCUSERT® unit before retiring at night and upon 
arising 


HOW SUPPLIED: OCUSERT® Pilo-20 or Pilo-40 systems are available in pack- 


ages containing eight individual sterile systems. 


STORAGE AND HANDLING: 
Store under refrigeration (36°-46°F). 

DIVISION OF ALZA CORPORATION 
950 PAGE MILL ROAD 


CAUTION: U.S. Federal law prohibits 
dispensing without prescription. 
PALO ALTO, CALIFORNIA 94304 


© ALZA CORP. 1974 


Optical Associates—the only 
full service instrument supplier 
in the industry with a complete 
precision service center for 

\ repair of your equipment. 


LOANERS AVAILABLE AT NO CHARGE—EXCEPT SHIPPING COSTS 


The charges listed cover labor charges for cleaning, re-aligning and re-lubricating. 
All parts and shipping are extra. 
$145.00 PROJECT-O-CHARTS ......... PM 
BINOCULAR INDIRECT OPHTHALMOSCOPES .... 
А.О. 590 PHOROPTOR ......... TRIAL FRAMES 


B&L GREENS REFRACTOR i З MAY ТҮРЕ OPHTHALMOSCOPES.... 


LENSOMETERS i (A.0.—B&L—W.A.) 
SLIT LAMPS у MCNOCULAR INDIRECT OPHTHALMOSCOPES... 
GIANT TYPE OPHTHALMOSCOPES 
(A.0.-B&L—KEELER) 
~ 3 RETINOSCOPE 
...PER QUOTE 


All labor and replaced parts carry a 90 day warranty unless otherwise stated. Hand instruments—30 day warranty 


О.А. ALSO OFFERS ө A COMPLETE LINE OF INSTRUMENTS FROM MAJOR 
MANUFACTURERS @ FINANCING AND LEASING PLANS AVAILABLE 


Call us collect for a bid on instruments needing service or for your next instrument purchase. 


Optical associates, Inc. 


мд” Larry Hanson, Manager 
INSTRUMENT REPAIR DEPT. 

734 HANCOCK ST. SUITE G4 

TOPEKA, KANSAS 66607 

? CALL COLLECT (913) 357-6628 


(Ophthalmic Instrument Sales, Inc.) 
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From Pfizer, 
| Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 


The wetter, the better: That’s why new 
Visalens™ Wetting Solution makes con- 
tacts easier on the eyes. 

Visalens Wetting Solution has a docu- 
mented contact angle of 45.8 degrees 
compared to the 55 to 60 degree angle 
reported for natural tears. The smaller the 
angle, the greater the wetting activity. 
The wetter the lenses, the better they feel. 

Visalens Wetting Solution further aids 
wearer comfort by forming a protective 
film to cushion the lens on insertion, and 
by providing the viscosity necessary to 
increase the contact time of the wetting 
agent with the lens. 

A companion product is Visalens 
Soaking /Cleaning Solution, an antiseptic 
solution containing ingredients specially 
formulated to aid in cleaning lenses (after 
removal) of ocular secretions. 

If your patients ask you about Visalens, 
we hope you will recommend it, 
as well as Visine® eye drops, 
where appropriate. 


by Visine. | : \ 


| | 
Professional sample kit 
on request. 


oven — мо зотон Pfizer will be happy to send you a kit 

or contact lenses of both Visalens Wetting Solution and 

Visalens E ы Visalens Soaking/Cleaning Solution. 

"WETTING SOLUTION gaier On Your Eyes Send your name and address ( with zip 

> SEPTIC - LUBRICATING соде, please ) to: Visalens, 185 Price 
Parkway, Farmingdale, N.Y. 11735. 


2R.QZ 


By Ше makers of Visine ©1973, Pfizer Inc. 
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Now microsurgery <P 
has a micro-cautery. f 


The advent of the operating 
microscope encouraged 
precision in microsurgical 
procedures — ptecision not 
matched by the traumatic not 
cautery. 


Now the Wet-Field* Coagulator 7 
provides pinpoint hemostasis of tiny™ 
bleeders with practically no effect on 
surrounding tissue. It thrives under ==, 
irrigation and easily tolerates blood or | g— [O Please send me more information . 
aqueous. = 


Ask for a demonstration of the Wet-Field 

Coagulator. We'll also be happy to show you 
our easy-to-maneuver CM-III Microscope sys- 
tem, our Microsurgical Instruments, and other 
products for microsurgery. Mentor Division, ; 








Address 





Codman & Shurtleff, Inc., Randolph, Mass. 02368. Zip..— 


cf. SD. McPherson. Jr, MD., "Bipolar Coagulation in Ophthalmic Operations," AMERICAN 
JOURNAL OF OPHTHALMOLOGY, 73:5, 1972. 


S.J. Ryan, Jr., M.D. and A.E. Maumenee, M.D., "The Running Shoestring Suture in Cataract 
Surgery," OPHTHALMIC SURGERY, 4:2, 1973. 


© 1974 Codman & Shurtleff, Inc. *Trademark 
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For use with patients in prone or upright positions 
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PERKINS HAND-HELD 
APPLANATION TONOMETER 


The Perkins hand-held applanation tonometer features a 
Goldmann doubling prism moun:ed on a counterbalanced arm. 
The change in force is obtained by the rotation of a spiral spring. 
Therefore the instrument can be used with your patient in any 
position—reclining or upright. 


The operating principle is the same as 
the Goldmann applanation tonometer. The 
applanating surface is placed in contact 
with the cornea, and the force appl ed is 
varied until a fixed diameter of apclanation 
is achieved. 


Beautifully designed and constructed 
for outstanding convenience and ease of 
operation. Bearing pivots of harcened 
steel work in synthetic sapphire jewel 
bearings. Constant flicker-free illumination 
is provided by power cells housed in the 
base. With proper care this fine instrument 
will provide you with long, dependable 
service. A certificate of accuracy is issued 
with each instrument. 





ОСОБОЮ: EL oe eoa oe $575.00 


HOUSE OF VISION 
INSTRUMENT CO. 


A Division of the H.O.V. Optical Co., Inc. 
137 North Wabash Avenue, Chicago, | linois 60602 (312) 346-0755 
ATLANTA * CHICAGO * DALLAS * HOUSTON * LOS ANGELES * NEW YORK * SAN FRANCISCO 
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Offering an entirely new way of keeping up with ophthalmological 
developments, by providing a critical monthly summary of current 


journal articles, issued on tape cassettes. 


Audio Journal Review 


. Ophthalmology 


EDITED BY 


DOUGLAS R. ANDERSON, мр. 


BascoM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI MEDICAL SCHOOL 


Audio Journal Review offers one of the best 
answers to the problem of continuing 
education. Each month a one-hour tape 
recording will summarize articles in the 
past few months, conveniently grouped 
according to subject. In addition, authors 
will be interviewed about their papers, and 
experts will interpret the implications of the 
recent findings to everyday clinical practice. 


With each monthly hour-long tape cassette, 
you receive a printed Table of Contents 
containing references and a summary of 
the taped material. This will serve to outline 
the main points of emphasis, and as an 
Index to find tapes that you may want to 
listen to again in the future. 


The objective is to present a discriminating 
clinically-oriented survey of the best in 
modern ophthalmology. 


GRUNE & STRATTON $4 


A Subsidiary of Harcourt Brace Jovanovich, Publishers S 
111 Fifth Avenue, New York, N.Y. 10003 
24-28 Oval Road, London, NW1 7DX 





The first issue (January 1975) will focus on: 


Trabeculectomy and Similar Operations; 


Mortality in Ophthalmic Surgery; Malignant 


Hyperthermia — Cause of Anesthetic 
Death in Muscle Patients, Reye’s 


Syndrome Ocular Manifestations. 


The February 1975 issue will be concerned 
with Retinal Detachment. 


First issue — January 1975 

Issued monthly — 12 tape cassettes per year — 
each approximately 60 minutes long 
SUBSCRIPTIONS: $70. per year 

Mexico, Canada, Hawaii, Alaska — $80. 

All other foreign — $90. 

Order directly from the Publisher 


Please enter my charter subscription to 
AUDIO JOURNAL REVIEW: OPHTHALMOLOGY 
$70.00 per year j 








Г] check herewith о bill me 
Name 
Address 
City State — IP 
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MIOCHOL Я Р Ф — 


зне 


(acetylcholine E for maximal 
chloride 20 mg.) : | miosis 
inthe unique -— 

two-chamber 

univial 


provides a 1% solution 
fresh and easy preparation 


works in seconds, 
lasts several minutes 


absolutely physiological 


completely safe 
for repeated applications 


isotonic solution 


specifically formulated for 
intraocular use 


See Package Insert for 
Full Prescribing Information. 


INDICATIONS: To obtain complete miosis in 
seconds, by irrigation of the iris after delivery 
of the lens in cataract surgery, as well as in 
penetrating keratoplasty, iridectomy and 
other anterior segment surgery where rapid, 
complete miosis may be required. 
CONTRAINDICATIONS: There are presently 
no known contraindications to the use of 
Miochol (acetylcholine chloride) Intraocular. 
PRECAUTIONS: In the reconstitution of the 
solution, if the center rubber plug seal 

in the univial does not go down or is down, do 
not use the vial. 

If miosis is to be obtained quickly and com- 
pletely with Miochol, obstructions to miosis, 
such as anterior or posterior synechiae, may 
require surgery prior to administration of 
Miochol. 

In cataract surgery, use Miochol only after 
delivery of the lens. _ 

Aqueous solutions of acetylcholine chloride 
are unstable. Prepare solution immediately 
before use. Discard any solution that has not 


been used. : е о ө 

ADVERSE REACTIONS: There have been по 4 SMP Division 

known adverse reactions to Miochol (acetyl- É ; Cooper Laboratories (P.R.), Inc. 
choline chloride) Intraocular. TOUR —, San German, Puerto Rico 00753 


757-3/COS-170 





NEW ORLEANS ACADE 
OF OPHTHALMOLOG 
Announces its Twenty-Fourth 
Annual Symposium Course or 
*NEURO-OPHTHALMOLOGY" 


An A.M.A. Approved Course for Continuing Medical | 


February 22-26, 1975 


The Fairmo 
New Orlear 


GUEST SPEAKERS 


Neuro-Ophthalmologists 


Ronald M. Burde, M.D. 
Prof. of Ophthalmology 
Washington University 

School of Medicine 
St. Louis, Missouri 


Joel S. Glaser, M.D. 

Asst. Prof. of Ophthalmology 
and Neurosurgery 

Bascom Palmer Eye Institute 

University of Miami School 
of Medicine 

Miami, Florida 


Robert W. Hollenhorst, M.D. 
Prof. of Ophthalmology 
Mayo Graduate School of Medicine; 
Consultant, Medical and Neuro- 
Ophthalmology, 
Mayo Clinic 
Rochester, Minnesota 
Norman J. Schatz, M.D. 
Assoc. Dir. of Neurology 
at Wills Eye Hospital 
Asst. Prof. of Neurology 
and Ophthalmology 
at Thomas Jefferson University 
Philadelphia, Pennsylvania 


Henry J. L. Var 
Chairman, Divi: 
University of U 
Salt Lake City, 


Strabismus 


Arthur Jampol: 
Director of Sm 
Institute of V 
Department : 
University of tt 
San Francisco 
Diplopia fron 
point of view 
muscle palsi 


Neurosurgeon 


George B. Udv 
Prof. of Neuros 
Associate Prof 
Johns Hopkins 
Baltimore, Mar 


Disturbance 
neurosurgic 
treatment 


Registration Fee 


$175.00 For Practicing Ophthalmologists 
e 75.00 For Residents Outside Louisiana 
Accompanied by a letter of ideni 
from Chief of Service 


NEW ORLEANS ACADEMY OF OPHTHALMOL 
515 Audubon Building, 931 Canal St. 
New Orleans, Louisiana 70112 
(504) 524-0085 





New relief 





or your glaucoma рг 


Barnes Hind 


now offers the most stable 


epinephryl borate 


Eppy/N and Epinal both look 
almost colorless at beginning 

of accelerated oxidation study. 
Photo unretouched. 


Fresh 1% solutions of Eppy/N and 
Epinal were used, with 50 ml. each placed 
in 100 ml. graduated cylinders. Filtered, 
purified water was added regularly to 
replenish water lost to evaporation. 

Samples were subjected to bubbling 
air, 24 hours a day, for duration of study. 
Air was pumped by identical Metaframe 
Hush-11 pumps through glass tubes 
extending to the bottoms of the cylinders. 
Initially, both samples were colorless. 





After 27 days of exposure to 
bubbling air, Epinal turned dark 
brown while Eppy/N remained 
stable. Photo unretouched. 


Both acquired a straw color during the 
study, with Epinal discoloring more rapidly 
than Eppy/N. Epinal became progressively 
darker, turning dark brown by the 27th day. 
Eppy/N was still a light yellow on the 27th 
day. Samples were exposed to ordinary 
laboratory atmosphere and fluorescent 
lighting during the study which was 
continued for 64 days. Eppy/N was still 
light yellow and 10096 potent and available 
on the 64th day of bubbling. 


м» 


MAL 


: D 


. with ia 
the comfort you and your 
patients remember. 


For the treatment of open-angle 
glaucoma, Barnes-Hind brings 
outstanding shelf and patient-use life 
to the most comfortable epinephrine 
available. Only Eppy/N contains 
100.0% free base epinephrine, so it 
is readily available for ocular 
penetration. 

New Comfort — Eppy/N is 
formulated at an optimum physiologic 
pH of 7.4. Of all epinephrines, only 
Eppy/N is adjusted to the natural 
pH of tears. 

New Effectiveness — Eppy/N does 
not produce reflex tearing, thus | to be superior. 
minimizing dilution and maximizing E ari Го е шы 
ерїперһгїпе availability. old) айа 1% Épinal ( 14 months old) 

New Stability — Accelerated testing were opened the same day. Two drops 
dramatically showed that Eppy /N were removed from each bottle each 





Patient-use studies again 
show Eppy/N's stability 


day and the dropper replaced. After 


outlasted the other borate formula- 51 days, Eppy/N was pale yellow — 

tion. Details of these controlled Epinal turned dark brown as shown in 
; : the unretouched photo above. 

studies are available from Barnes- 

Hind. 


Eppy/N provides new relief for 
your glaucoma patients. Your 
Barnes-Hind representative will be 
glad to give you full details and 
product samples. 


Eppy N 


. (epinephryl borate) 1/2%, 1% 





Eppy/ N, 
for good reason: 


Eppy/N was developed in response to doctors’ requests for 
an epinephrine with the outstanding therapeutic excellence 
and comfort of Eppy® and which embodied longer shelf 
and use-life without compromising its primary benefits. 
The result was Eppy/N —the only proper successor to 
Eppy, the first epinephryl borate. 


New Comfort — an optimum pH 
of 7.4, adjusted to the actual pH 


of tears. 


New Effectiveness — No reflex 


tearing means maximizing 
epinephrine availability. 





New Stability — as shown in laboratory 
studies, Eppy/N outlasts all other epinephryl borates. 


Barnes-Hind Eppy remains available in %% and 1% 
solutions for the many patients who have successfully used 


it throughout the years. 





Composition: A sterile solution containing 
19% or 1% epinephrine (free base) buffered 
at pH 7.4, erythorbic acid, boric acid, poly- 
vinyl pyrrolidone and polyoxyl 40 stearate; 
preserved with benzalkonium chloride 0.01%. 
Eppy/N 42% is isotonic and Eppy/N 1% is 
mildly hypertonic. 


Indications: For simple open-angle glaucoma. 


Dosage: One or two drops in each eye prefer- 
ably at bedtime or as directed. The frequency 
of instillation should be titrated tonometri- 
cally to the individual response of each 
patient. This requires direct and continuous 
medical supervision. When used in conjunc- 
tion with miotics, the miotic should be 
instilled first. 


Warning: Should not be employed where the 
nature of the glaucoma has not been clearly 
established. Contraindicated in narrow-angle 
glaucoma. Use with caution in hypertension. 


Side Effects: Prolonged use may produce 
extracellular pigmentation in the palpebral 
conjunctiva which is innocuous. On rare 
occasions, systemic side effects have been 
observed. These include occipital headaches, 
palpitation, paleness, acceleration of heart 
beat, trembling and perspiration. 


Caution: U.S. Federal law prohibits dispens- 
ing without prescription. 

How Supplied: 7.5 ml. glass bottle with 
accompanying sterile dropper. 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road, Sunnyvale, California 94086 
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Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 

showing complete fluorescein circulation. 
Standard fundus photography with push 

button ease. 


















































> Greatly reduced patient file space. 
View your patient’s pathology in absolute 
perspective. Eliminates mapping. 
Guaranteed for twelve months. 
Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
6 Ophthalmology Dept., 
Unretouched clinical photograph Albany Medical College, New York 
Patents pending 
i LOG—2 XENON ARC 

THE ONLY AMERICAN 

manufactured xenon arc 

photocoagulator proven 

effective in over 500 hospitals, 

clinics and physicians’ offices. 

Sold and serviced by Clinitex 

sales engineers located in the following 

areas: Boston, Mass., Atlanta, Ga., 

Chicago, Ill., Dallas, Texas, Phil., Pa., 

and Covina, California. 

Standard line voltage. 

Highly portable (45 Ibs.) 


THE ONLY PHOTOCOAGULATOR delivering 
an absolutely uniform chorio-retinal 

reaction. Eliminates excessive and 
undesirable tissue damage from 

hot spot thermal effect. 

THE ONLY PHOTOCOAGULATOR offering 
an 8 degree aperature. Ideal for post scleral 
buckles. 

Designed, manufactured and marketed by 
Clinitex, Inc. Immediate delivery of a complete 
system, or any component. 


CLINITEX, INC. 183 Newbury St. e D | 
PLEASE СОО 


m. SEND CI ca-2 LlLoc-2 


MORE Name 
Г INFORMATION бе аЙ as 


Address 
City 
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Because her career can’t tolerate 
biurred vision from her drops 


DIAMOX tabiets 


AcetaZolamide «sms anazso mg 
during working hours 


When drop-induced blurred vision —or spasm of accommodation and dimming — 
create problems for the glaucoma patient whose work or activities demand visual 
acuity, scheduling the therapeutic regimen between DIAMOX and drops may help. 


Importantly, DIAMOX: 

ө Does not interfere with the activity of the т otics or other topicals 

@ May provide a complemeniery effect with miotics by reducing secretion 
of aqueous humor 

ө Quarter-scored tablets provide flexible dosage and easier titration 


DIAMOX sequeis 


Acetazolamide $5555... casos 
the most convenient regimen 


In SEQUELS form, the effects of DIAMOX are prolonged up to 18-24 hours. thus al- 
lowingtheconvenienceof b.i.c. dosage. In addition, theslow release of small amounts 
of acetazolamide helps even out peaks of pressure. 


*|ndicated in chronic simple (open-angle) glaucoma and secondary glaucoma 


Indications: Tablets and Parenteral only: For adjunctive treatment of: edema due to congestive heart failure; drug- 
induced edema; centrencephalic epilepsies (petit mal, unlocalized seizures). А// forms: Chronic simple (open 
angle) glaucoma, secondary glaucoma. end preoperatively in acute angle closure glaucoma where delay of sur 
gery is desired in order to lower intraoculer pressure. 

Contraindications: When sodium and/or potassium serum levels are depressed, in marked kidney and liver 
disease or dysfunction, suprarenal glanc failure and hyperchloremic acidosis. Long-term use in chronic non- 
congestive angle closure glaucoma. . 
Warning: Although teratogenic and embryocidal effects demonstrated in mice at more than ten times the equiv- 
alent therapeutic doses have not been evidenced in humans, do not use DIAMOX in pregnancy, especially during 
the first trimester, unless expected benefits outweigh these potential adverse effects 

Precautions: Increasing the dose may increase drowsiness and paresthesia and decrease diuresis. Adverse re- 
actions common to all sulfonamide derivatives may occur: fever, rash, crystalluria, renal calculus, bone marrow 
depression, thrombocytopenic purpura, hemolytic anemia leukopenia, pancytopenia, agranulocytosis. Early 
detection is advised and if such occur, d'scontinue drug and nstitute appropriate therapy. 

Adverse Reactions: Short-term therapy: (minimal) paresthesias, particularly a “tingling” feeling in the extremi- 
ties; some loss of appetite, polyuria, drowsiness, confusion. Long-term therapy: An acidotic state may supervene 
usually corrected by bicarbonate. Transient myopia. Other: (occasional) urticaria, melena, hernaturia, glycosuria, 
hepatic insufficiency, flaccid paralysis, convulsions. 


LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 
863-4R 


Atlast — 
the eyes have tt... 
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DEXON 
polyglycolic acid 
suture for ophthalmic 
surgery. 


ve Tom— 7 ax ч 


Finally, а suture with dependable absorption 
and minimal tissue reaction. 3 


- A Nowthereis ап absorbable ophthalmic suture you 
can depend on — DEXON polyglycolic acid suture. 
Unlike catgut, DEXON absorbs at a predictable and 
uniform rate...with very 
little tissue reaction. It 
handles more easily than 
- gut and has greater initial 
tensile strength. And it 
holds a secure knot. 
What is more, with 
DEXON, there is no 
postoperative trauma or inconvenience due to removal 
iof sutures... and only minimal trauma throughout the 
procedure, thanks to the extra-fine diameters of the 
needles and suture strands 
(the 7/0 DEXON strand —— ae 
is comparable to an 8/0 D a = 
gut). 
The DEXON Ophthal- 
mic suture is availableona | Ш а ШЕ wy 3 
full range of DAVIS--GECK | tive(corection of exotropia). (second operation) No reaction, 
E Die needles тад Marked reaction. eyes clear: Problem corrected. 
4/0 to 7/0. It has already been successfully used in 
cataract, eye muscle, and oculoplastic surgery. 
DEXON Ophthalmic polyglycolic acid suture...a turning 
point in ophthalmic surgery. 







CATARACT SURGERY 














Chromic gut in left eye, 4 weeks DEXON in right eye, 4 weeks 
postoperative. Sutures still postoperative. Sutures being 
unabsorbed, obvious irritation. absorbed uneventfully. 
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See next page for complete prescribing information. 


At last, an absorbable 


ophthalmic suture you 
can depend on... 


DEXON” polyglycolic acid suture. 





Complete Product Information 


DESCRIPTION DEXON polyglycolic acid Su- 
ture—Ophthalmic is a homopolymer of gly- 
colic acid. The sutures are sterile, inert, 
noncollagenous, nonantigenic, nonpyrogenic, 
flexible, braided, undyed, with a natural beige 
color. They are uniform in size and tensile 
strength, but are smaller in diameter than Ab- 
sorbable Surgical Sutures of equivalent tensile 
strength. 


ACTIONS When DEXON is placed in tissues a 
minimal tissue reaction occurs, which is fol- 
lowed by a microscopic layer of fibrous con- 
nective tissue which grows into the suture 
material. 


Animal studies (subcutaneous tissue in rats, 
rabbits and dogs) revealed minimal absorption 
at 7to 15 days, significant absorption at 30 days, 
and maximum resorption after 60 to 90 days. 


Tensile strength, not being a function of the 
absorption rate, may vary from tissue to tissue, 
depending in part on the rate of hydrolysis. The 
early tensile strength of DEXON is reported to 
be greater than that of comparable chromic cat- 
gut. In animal studies (subcutaneous tissue of 
rats, rabbits and dogs) there occurred a 30 to 
50% loss of initial tensile strength in one week 
and 60 to 80% loss in two weeks, at which time 
as in the case with chromic catgut no useful 
residual tensile strength remains. 


INDICATIONS DEXON ophthalmic sutures 
are indicated whenever absorbable sutures are 
employed in ophthalmic surgery. 


CONTRAINDICATIONS DEXON is con- 
traindicated where extended approximation of 
tissues under strain must be maintained. 


WARNINGS Do not resterilize. Discard 
opened, unused sutures. 


PRECAUTIONS Knots with DEXON polygly- 
colic acid Suture must be properly placed to be 
secure. Therefore, place first throw in precise 
position for the final knot, using a double loop; 
tie second throw square, using horizontal ten- 
sion; additional throws are advisable. 


Skin and conjunctival sutures which remain in 
place for periods of longer than seven days may 
cause localized topical irritation and the ex- 
tended portion of suture may be snipped off 
after five to seven days, as indicated. 


ADVERSE REACTIONS Chemosis, lid edema, 
suture cysts, and excessive mucous accumula- 
tions around the suture sites have been reported 
in the ophthalmic clinical trials. The rate was 
approximately one per hundred cases. 


Tissue reaction or inflammation, fibrous 
or granulation tissue, wound separation and 
bleeding and accumulation of fluid around sub- 
cuticular stitches have been reported in non- 
ophthalmic surgery. 


As with other sutures, granulomatous reactions 
and keloid formation have been reported fol- 
lowing the use of DEXON in certain patients 
where skin and subcutaneous tissue was su- 
tured. The reported incidence of granulomatous 
reactions in the ophthalmic clinical trial was 
less than 1.5 per hundred cases. 


DOSAGE AND ADMINISTRATION Use as 
required. 


Do not resterilize. Discard opened un- 
used sutures. 


HOW SUPPLIED Suture sizes 4-0 through 7-0 
affixed to the various Davis & Geck ATRAU- 
MATIC® needles, single or double armed, in 
one dozen packages. Needle styles include taper 
points and a variety of cutting-edged designs. 
REV. 8/74 


DAVIS+GECK 


American Cyanamid Company 
Pear! River, N.Y. 10965 


PE ophthalmics 
help take 


the pressure off... 
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Simplifies identity — Simplifies RX — 
Simplifies instructions — Simplifies usage 





15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 


Vo % (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


` GLENDALE, CALIFORNIA 91201 U.S.A. 
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NATIONAL SPRING MEETING 


AT $ | 


The eye dropper 
is dead... 


ong live 
VISTU 


opical Ophthalmic Preparations 





THE 


April 27-30, 1975 


Ophthalmology Speakers: 


Jorge N. Buxton, New York, N.Y. 

Eugene M. Helveston, M.D., Indianapolis, Ind. 
Norman Sanders, M.D., Miami Beach, Fla. 
Dave Shoch, M.D., Chicago, Ill. 

Richard C. Troutman, M.D., New York, N.Y. 


Otolaryngology Speakers: 


Robert W. Cantrell, M.D., San Diego, Cal. 
Walter E. Berman, M.D., Beverly Hills, Cal. 
Vincent Hyams, M.D., Washington, D.C. 
John J. Shea, Jr., M.D., Memphis, Tenn. 


RESERVATIONS — Write directly to the Green- 
brier, White Sulphur Spring, West Virginia for hotel 
accommodations. 


ADVANCE REGISTRATION—Fee of $125 re- 
quired: checks payable to West Virginia Academy 
of O & O. Send to J. Elliott Blaydes, Jr., M.D., The 
Blaydes Clinic, Bluefield, W.VA. 24701. 

AMA Credit Category I 

























NEURO-OPHTHALMOLOGY SYMPOSIUM 
Washington Hospital Center 

May 9-10, 1975 

Washington, D.C. 


NEURO-OPHTHALMIC MANIFESTATIONS 
OF 
BRAIN TUMORS 


Guest Speakers 
DAVO G: COE dl. os gar ap гәл SOUR saad ea йа эж жа шша aw National Eye Institute 


David O. Davis, M.D. ..... Neuroradiology, George Washington University Hospital 
tt кане МЕЕ ье а задел Ыш 2E ME uk wens er Neuropathology, A.F.I.P. 
ge og) oooessseocksuRavsAQVRA wa зш» Neuroophthalmology, University of Miami 
Alan Laties, M.D. ................ Neuroophthalmology, University of Pennsylvania 
Foward FW MD se oa rks ae edd Reade kbotehedaten tes Neurosurgery, Mayo Clinic 
Donald Smith, M.D. ........ Neurosurgery, George Washington University Hospital 


For Registration applications, write: 


Ronald S. Fishman, M.D. 
Washington Hospital Center 
Physicians Office Bldg. 

106 Irving Street, N.W. 
Suite 420 

Washington, D.C. 20010 


New directions 
in design 
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Bausch & Lomb 
ophthalmic chairs 
“ and stands 





Two ophthalmic chairs totally new 





. ORION 


Orion, the Premier B&L 
Ophthalmic Chair/Power-Poise 
Instrument Stand 


Classic beauty combined 
with advanced 
electromechanical design 


Finely crafted for your patient's comfort, yet of tough, 
heavy-duty construction, Orion is a chair that lasts. Its 


extremely smooth and precise electromechanical operation 


eliminates the annoying problems generally associated 
with hydraulic units. 

The outstanding features of Orion are its unusual 
flexibility and ease of operation, made possible by a new 
and different dual-control power system that allows 
completely automatic, push-button operation at your 
fingertips. In addition to back and seat controls, separate 
buttons cycle the chair automatically from upright to table 
positions and stop it at any point. The control console is 
located on each side of the chair backrest and is recessed 
to prevent accidental contact that might cause the chair to 
change position. A floor switch allows foot control when 
desired. 
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Orion is truly a chair that pampers 
your patient—and you, too. 

Together with the Power-Poise 
Instrument Stand, it offers an unrivaled 
combination for carrying out ophthalmic 
procedures, such as refraction, tono- 
metry, ophthalmoscopy, keratometry, 
slit lamp microscopy, eye treatment and 
surgery—effortlessly, precisely and 
efficiently. Exceptionally high liftis •, 
superb for examining small patients 
(there is a children's footrest) and for 
treatment and surgical procedures. 
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in concept and design. 
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Libra, Ophthalmic Chair Р 
and Stand 
Comfortable— 
at a comfortable price 
4 


As an economical, yet comfort-oriented approach to Choose the 


eye examination and treatment, the Libra Chair and Stand : 
Ophthalmic Unit warrants your consideration. A pioneer ir h 
its price field, its sturdy construction and power control one t at fits 
features make it first in its price class. a 
Completely electromechanical, it reclines and raises, you r practice 
utomatically, to any angle. Provides comfortable foot- and 
rmrests. Puts patient at ease, whatever the procedure. best. 
nd the stand, well-balanced and well-equipped with 


nterbalanced arms, makes you comfortable with any 
nd every instrument. 


‘olor Selection Both chairs in these standard colors: upholstery combinations of Маидаћуде and fabric: Moss Green/Fern; 
iscayne Blue, Cream White, Jet Black and Jade Green (all Libra Oyster White/Melon; Gingersnap/ Coin; Opal Blue; Oyster; and, 
ainted surfaces are Oyster White). Optional colors for Orion Asparagus/Sumrr er. Power-poise Stand: same Naugahyde color 

hair only: Gingersnap Brown, Oyster White, Citron Yellow, selection as Orion chair. Libra Stand: side panels in standard 


oss Green, Bittersweet, Antique Gold, Opal Blue, and Sandalwood. colors plus same Naugahyde color selection as in the Naugahyde 
Iso available for both Orion and Libra are optional fabric combinations; all painted surfaces are Oyster White. 


Bausch &Lomb ophthalmic instruments 
for Orion with Power-Poise Stand and Libra Chair and Stand 


HH-964 








Greens’ II Refractor 


This unit reflects improvements made to the ofiginal 
Greens’ Refractor. Synchronized cross cylinders and 
axis alignment by means of concentric knobs; 2.0 D 
Flip-Up Cylinder Loupe are but a few of the 
improvements that appear on the Greens’ II Refractor. 


Keratometer " 





t 


For critical measurement of corneal curvature—vital in 
every refraction and most essential in contact lens fitting— 
no instrument compares with the Bausch & Lomb 
Keratometer. 


horpe Slit Lamp 


Basic tool for differential diagnosis of eye pathology and 
for contact lens fitting. Thorpe Slit Lamp ensures effective 
diagnosis and rapid technique. Has wide-field binocular + 
microscope and intense slit lamp illumination. Locks 
securely into position on slit lamp arm of Libra or 
Power-Poise Stand. 


Hand Instruments 


Professional Ophthalmoscope 

Lightweight with fine precision balance; covers a 
complete range of powers from + 310 through —32D with 
single lens disc. 


Copeland Streak Retinoscope 

Generally accepted as the most outstanding instrument 
of its Кіпа in use today. Features include: cleaner reflex, 
accurate and fast retinoscopy, high reliability. Especially 
valuable for use with children and patients with 
communication difficulties. 


Welch Allyn Finhoff Transilluminator 

A slender curved transilluminator that gives very brilliant 
light. Sleeve over bulb lets light come through end only. 
All metal, very rugged. A cobalt blue filter cap is available 
for use with this instrument (facilitates fitting of contact 
lenses). 





` 
Ask for a demonstration of Orion and Libra capabilities at your nearest 4 
B&L Branch or B&L Ophthalmic Instrument Dealer. 


BAUSCH S. LOMB 


Mark of Leadership " 


Printed in U.S.A. 


КУУЛАТ ll 


NINTH ANNUAL CORNEAL 
RESEARCH CONFERENCE 
BOSTON, 
MASSACHUSETTS 


> JUNE 13-14, 1975 


SPONSORED BY THE EYE RESEARCH e 

INSTITUTE OF RETINA FOUNDATION 

AND THE MASSACHUSETTS EYE AND 
EAR INFIRMARY 


Registration and payment of the $25.00 regis-ration 


à fee in advance is necessary for each participant. We're eliminating 
Please make checks payable to "Eye Research In- th klink 

stitute" and remit by May 15, 1975. Those wishing to € weak IIN 
present papers should submit a 150-word atstract in topical 


by April 15, 1975 to: therapy. 


e 
Richard A. Thoft, M.D. MW 
Eye Research Institute of 
Retina Foundation 
Preoaratior 


20 Staniford Street Topical Ophthalmic 
Boston, Massachusetts 













































| City 
ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. | State Zip. Phone 





02114 
4 
THE NEW OPHTHALMIC ys 
DIVERSATRONICS, INC. ЁЗ 
This ultra-high quality, nearly indestructable medica- : = 
tion tray will serve you like an extra hand. It offers you diversatronics 9 
the most efficient and spacially economic way to 456 Parkway, Broomall, Pa. 19008 
organize your medications (size 4'' wide by 1175" long) (215) 356-3995 | | 
and is designed to hold all brands of ophthalmic medica- 
tions. It includes a plastic fluorescein strip holder. Please send me 
The tray is of heavy guage aluminum, can easily be Wave at 823.95 each 
immersed for sterilization and its non-slip rubber feet Please send me 
prevent scratching surfaces mounting brackets at $2.00 each | 
5 It comes in brushed alloy finish and a wall mounting Enclosed is my check for... Please bill me 
M bracket is also available. luda | 
No examination area is complete 
without at least one Address | 





Both work. : 
One is safer. 
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Steroid induced glaucoma is a concern among 
most ophthalmologists. Particularly when steroid 
treatment must be used for prolonged periods, or 
when a patient uses leftover medication without 


proper supervision. 


ЕМІ, (fluorometholone) helps solve this problem. 
Clinical studies have shown thet it has less propensity 


for increasing IOP than does dexamethasone. Yet at 


the same time, FML demonstrates effectiveness and 
potency comparable to that of dexamethasone. 
(Please see your Allergan man. or write us directly 
for complete information about these studies.) 

So for patients who need potent anti-inflammatory 
activity, consider effectiveness AND safety. You'll 


choose FML. 





ACTIONS 
Inhibition of the inflammatory response to inciting agents of mechanical, 
chemical or immunological nature. No generally accepted explanation of “his 
steroid property has been advanced. Adrenocorticosteroids and their der-va- 
tives are capable of producing a rise in intraocular pressure. In clin cal 
studies on patients’ eyes treated with both dexamethasone and fluorometho- 
lone, fluorometholone demonstrated a lower Propensity to increase intraccu- 
lar pressure than did dexamethasone. 
INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar conjunet va, 
cornea and anterior segment of the globe. 
CONTRAINDICATIONS 

Acute superficial herpes simplex keratitis. 
Fungal diseases of ocular structures. 
Vaccinia, varicella and most other viral diseases of the cornea and con- 
junctiva. 
Tuberculosis of the eye. 
Hypersensitivity to the constituents of dedication, 

N 


Steroid medication in the treatment of herpes simplex keratitis (involving 
Ше stroma) requires great caution; frequent slit-lamp microscopy is man- 
atory. 


& 
| ML (luorometholone) O1% 


Liguifilm* Ophthalmic Suspension 


The Safer Potent Steroid 


AllERCAN Irvine, California / Pointe Claire, P.Q., Canada 


Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections from fungi 
or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by presence of 
steroid medication. 
Safety and 2ffectiveness have not been demonstrated in children of the age 
group 2 years or below. 
Use in Pregnancy: Safety of the use of topical steroids during pregnancy has 
not been established. 

PRECAUTIONS 


As fungal infections of the cornea are particularly prone to develop coinci- 
dentally with long-term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a steroid has been used 
or IS in use. 
Intraocular pressure should be checked frequently. 

ADVERSE REACTIONS 
Glaucoma with optic nerve damage, visual acuity or field defects, posterior 
subcapsular cataract formation, secondary ocular infection from pathogens 
liberated from ocular tissues, perforation of the globe. 


| 
7 
| 





CHICAGO OPHTHALMOLOGICAL 
SOCIETY ANNOUNCES 
THE TWENTY-SEVENTH ANNUAL 
CLINICAL CONFERENCE 


Friday & Saturday, May 23-24, 1975 
The Drake Hotel, Chicago, Illinois 


PRELIMINARY PROGRAM 
PARTICIPANTS 


Robert J. Brockhurst, M.D. 
Boston, Massachusetts 


Jorge N. Buxton, M.D. 
New York, New York 


D. Jackson Coleman, M.D. 
New York, New York 


William Cooper, M.D. 
New York, New York 


Dan B. Jones, M.D. 
Houston, Texas 


Deborah Pavan-Langston, M.D. 
Boston, Massachusetts 


Arnall Patz, M.D. 
Baltimore, Maryland 


Norman Sanders, M.D. 
North Miami Beach, Florida 


Moderators: William F. Hughes, M.D. 
Chicago, Illinois 


Frank W. Newell, M.D. 
Chicago, Illinois 


THE THIRTY-FIRST ANNUAL 
GIFFORD MEMORIAL LECTURE 


Dr. Lorenz E. Zimmerman, Washington, D. C. 
Friday, May 23, 1975 


REGISTRAR: Mrs. Arlyne R. Schulz 
1206 Oakwood Drive 
McHenry, Illinois 60050 


$100.00 





Manhattan Eye, Ear & Throat Hospital 
presents a post-graduate course in 
Contact B-scan Ultrasonography 
for the Clinician 
February 21-22, 1975 


The course will include the basics of ultra- 
sound in ophthalmology and the application 
of contact, real-time B-scan ultrasonography 
for the practicing clinician, as developed at 
Manhattan Eye, Ear & Throat Hospital. 


Faculty Fee—$150 
Nathaniel R. Bronson, II, M.D. 
Yale L. Fisher, M.D. 

Edwin Trayner, M.D. Residents — 
$100 


Norman Pickering Limit:20 


For information write: Yale L. Fisher, M.D., 
Ultrasound Clinic c/o Manhattan Eye, Ear & 
Throat Hospital, 240 East 64th Street, New 
York, New York 10021. 








The eye dropper 
may soon be 
as necessary as 
the leech. 


ЕД 


MASTURRA 


ec arat ion 


IS COMING | 
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e only disposable cryoextractor 
you can turn on and off, on and off,on 
and off, as you need it. 


It is a small thing but tre- cornea...to freeze a rup- 
mendously important | turein process. Among 
when you need it... The ам | disposables only the 
ability to defrost fast when F 4% | F-20/20 offers this 

you need to...to getfree 3 f essential feature. 


from a suture...or the Е : 
| SEL The F2020by 
E n tonics - 


frigitron 


NC 
770 RIVER ROAD, SHELTON, CT 06484 


a 

ICS. 
ORPORATED 

203/929-6321 





MID WINTER CONTACT LENS wEETING 


OLIVER H. DABEZHES, JR., M.D. G. PETER HALBERG, M.D., F.A.C.S. N 
CHAIRMAN SECRETARY 


JANUARY 23-26, 1975 ° 
SAHARA HOTEL, LAS VEGAS, NEVADA 


PROGRAM 


- 





Seventh Conrad Berens Memorial Lecture 
Herbert E. Kaufman, M.D.,F.A.C.S. 
"Past Development and Future Needs for Therapeutic Contact Lenses" 


Cornea Symposium 

Moderator: Jorge N. Buxton, M.D.,F.A.C.S. 

Participants: James V. Aquavella, M.D.,F.A.C.S., Paul Cochet, M.D., Herbert E. Kaufman, M.D.,F.A.C.S., 
William Spencer, M.D. 


Soft Contact Lens Hygiene Symposium 
Moderator: Oliver H. Dabezies, Jr., M.D. 


Monocular Aphakia and Intraocular Lens Symposium 4 
Moderator: Richard C. Troutman, M.D.,F.A.C.S. 
Participants: Jorge N. Buxton, M.D.,F.A.C.S., Robert C. Drews, M.D.,F.A.C.S., Jack Hartstein, M.D. 

Herbert E. Kaufman, M.D.,F.A.C.S., Richard P. Kratz, M.D., Stephen J. Ryan, M.D., Robert Welsh, M.D. 


Therapeutic Contact Device Symposium 

Moderator: G. Peter Halberg, M.D.,F.A.C.S. 

Participants: James V. Aquavella, M.D.,F.A.C.S., John Urquhart, M.D., Robert A. D'Amico, M.D., 
Kenneth T. Richardson, M.D.,F.A.C.S., Richard H. Keates, M.D. 


Distinguished Foreign Speaker 
Paul Cochet, M.D., Paris, France 
"The Value of the Schirmer Test in Hard and Soft Contact Lens Fitting" 


Registration Fee: $75.00 Member Physician 
$125.00 Non Member Physician 


$50.00 Resident Physicians in Ophthalmology (must be identified in writing by their hospi- 
tal administrator) 


$50.00 Technician employed by Ophthalmologist (must be identified in writing by their 
employing ophthalmologist) & 


$125.00 All Others t 








CONTACT LENS ASSOCIATION 





OF OPHTHALMOLOGISTS, INC. 


COURSES 


Course No. 1 
Elementary Practical Hard Contact Lens Fitting 
Course Director: G. Peter Halberg, M.D.,F.A.C.S. 
Instructors: Whitney G. Sampson, M.D. 
R. Linsy Farris, M.D. 
Malcolm Bibby, Ph.D. (Eng) 
Larry Hawkins 
6 hours (two 3 hour periods) 
Course No. 2 
Introduction to Fitting Hard Corneal and Scleral Lenses 
Course Director: Herbert L. Gould, M.D., F.A.C.S. 
2 hours 
Course No. 3 
Conventional Hard Contact Lens Fitting 
Course Director: Perry Rosenthal, M.D. 
3 hours 
Course No. 4 
Keratoconus, Thermoplasty, Keratoplasty and Contact Lenses 
Course Director: Antonio R. Gasset, M.D. 
3 hours 
Course No. 5 
Soft Contact Lens Fitting with Custom Designed Lenses 


Course Directors: Herschell H. Boyd, M.D. and Paul R. Honan, MD. 


3 hours 


Course No. 6 

Canadian Experiences with Soft Contact Lenses 
Course Director: John F. Morgan, M.D. 

3 hours 

Course No. 7 

Therapeutic Soft Contact Lenses 

Course Director: James V. Aquavella, M.D.,F.A.C.S. 
3 hours 

Course No. 8 

Technological Aspects of Hard and Soft Lens Fitting 
Course Director: Joseph Soper 

6 hours (two 3 hour periods) 

Course No. 9 

Contact Lenses in Aphakia 

Course Directors: Robert J. Crossen, M.D. and Robert Welsh, M.D. 
3 hours 

Course No. 10 

Fitting of Hydrocurve Lenses 

Course Director: James S. Russell, M.D. 

3 hours 

Course No. 11 

Fitting of the Bausch & Lomb Soflens 


Course Directors: Ellis Gruber, M.D.F.A.C.S. and Charles О. Titus, 


M.D.,F.A.C.S. 
6 hours (two 3 hour periods) 


Course No. 12 

Hard Contact Lens Fitting 

Course Director: Chester J. Black, M.D. 
3 hours 

Course No. 13 

Fitting of Silicon Lenses ° 
Course Director: Chester J. Black, M.D. 
3 hours 


Course No. 14 

Hard Contact Lens Fitting in Children 

Contact Lenses in Keratoconus and Post Keratoplasty 
Course Director: Frank B. Hoefle, M.D. 

3 hours 


Course No. 15 

Fitting of Hard Contact Lenses 

Corse Director: Herschell H. Boyd, M.D. 
3 hours 

Course No. 16 

Contact Lens Fitting in Presbyopia 
Course Director: Abraham Schlossman, M.D.,F.A.C.S. 
3 hours 

Course No. 17 

Therapeutic Contact Lenses 

Course Director: Robert G. Webster, M.D. 
3 hours 


Course No. 18 
Lens Inplantation, Surgical Technique, Indications and 
Contra-indications 
Course Directors: Jack Hartstein, M.D. and Richard P. Kratz, M.D. 
3 hours 
Course No. 19 
Surgical Aspects of Contact Lens and Prosthetic Fitting 
Course Director: Pierre Guibor, M.D. 
Instructors: Robert A. D'Amico, M.D. 
Marsha Guibor 
Richard C. Troutman, M.D.,F.A.C.S. 
3 hcurs 
Course No. 20 
Fitting of Warner-Lambert Softcon Contact Lens 
Course Director: Edward Shaw, M.D. 
3 hours 
Course No. 21 
Orthokeratology 
Course Director: Donald A. Fonda, M.D. 
3 hours 


PLEASE MAKE YOUR CHECK PAYABLE TO: CLAO-MID WINTER MEETING 
and forward to: 
Jack Hartstein, M.D. 
Treasurer, CLAO 
8631 Delmar Boulevard 
St. Louis, Missouri 63124 


A special room rate of $26.00 per day (for single or double occupancy) has been arranged with the Sahara Hotel. For room reservations only, 


write to the Sahara Hotel, Las Vegas, Nevada 89114. 











A complete examining center in one compact modular unit. 


. DA-LAUR 
- A OMNIBUS 
UNITS 


with add-on 
extension desk 
and instrument 
case 


The most sophisticated ophthalmic 
control unit available today. Lets you 
conduct the entire examination from 
your chair by remote control. 


@ Unmatched accessibility — 
base of unit contains 5 drawers, 
easily accessible even with writing 
slide open. 


€ Optional desk extension — 
for lensometer, telephone, etc. 
Standard is shown, other sizes and 
shapes available. 


€ Optional instrument case — 
holds and protects your diagnostic 
instruments. 


ө Adaptable to any and 
all requirements — 
trial lenses are illuminated and com- 
plete controls can be provided for 
instruments, room lights, chart 
lights and testing devices. 


€ Available with automatic controls — 
when you pick up your ophthalmo- 
scope for example, it activates auto- 
matically, room lights go out and 
fixation light appears. A DA-LAUR 
original. 


~ 


52A 





ANIMATED 
PUPPY UNIT 


maintains fixation 
during examination. 
Illuminated puppy's 
motion and bark keep 
children attentively 
fixing. Unit has 
standard adult white 


fixation light, changing 
color fixation light, and 


Worth 4-dot test — 
each with its own 
control switch. Shown 
with optional 
projector screen. 


« 


DA-LAUR INCORPORATED 


DEPT. A, 5 BRIDGE STREET, WATERTOWN, MASSACHUSETTS 02172 
Designed by ophthalmologists for ophthalmologists® 

























Write today 
for complete 
product catalog 
and price list. 





: When Hydrazol, Softcon Products new brand 
of acetazolamide, was tested egainst the Standard, 
significantly higher mean plasma levels were obtained 
at one and at two hours with Hydrazol. Comparable levels 
were maintained for the remainder of the test period. 


excellent 
bioavailability 


priced to save 


your patient money 


Caution: Federal law prohibits dispensing 
without prescription. 

Description: Each Hydrazol (acetazolamide) 
tablet contains 250 mg acetazolamide. 


Indications: For adjunctive treatment of 
chronicsimple (open angle) glaucoma, second- 
ary glaucoma, and preoperatively in acute 
angle closure glaucoma where delay of surgery 
is desired in order to lower intraocular pres- 
sure. ў 
Contraindications: Hydrazol (acetazolamide) 
therapy is contraindicated in situations in 
which sodium and/or potassium blood serum 
levels are depressed, in cases of marked kid- 
ney and liver disease or dysfunction, su- 
prarenal gland failure, and hyperchloremic 
acidosis. Long-term administration of aceta- 
zolamide is contraindicated in patients with 
chronic noncongestive angle closure glau- 
coma since it may permit organic closure of 
the angle to occur while the worsening glau- 
coma is masked by lowered intraocular pres- 
sure. 

Warnings: Studies of acetazolamide in rats and 
mice have demonstrated teratogenic and em- 
bryocidal effects at doses in excess of 10 times 
those recommended in human beings.There is 
no evidence of these effects in human beings. 
However, acetazolamide should not be used in 
pregnancy, especially during the first trimes- 
ter, unless the benefits to be expected out- 
weigh these potential adverse effects. Я 
Precautions: Increasing the dosage above one 
gram usually does not increase the desired 


ACETAZOLAMIDE PLASMA LEVELS —HYDRAZOL VS. THE STANDARD 


30 


we Hydrazol 


20 


10 


ACETAZOLAMIDE PLASMA LEVELS, MCG/ML 


Time, Hours 





The Standard” 


*Mean = standard error 


8 12.3 


Crossover study; 12 healthy adults after singe oral doses of 500 


mg (2 tab/each drug). Data on file—Softcon 


effect and may increase the incidence of 
drowsiness anj/or paresthesia. 


Adverse reactions: Adverse reactions common 
to all sulfonamide derivatives may occur; 
fever, rash, crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic pur- 
pura, hemoly-ic enemia, leukopenia, pancyto- 
penia, and agranulocytosis. Precaution is 
advised for early detection of such reactions 
and the drug should be discontinued and 
appropriate therapy instituted. 

Adverse reactions noted during short term 
therapy nave been minimal. They include: 
paresthesias (particularly a "tingiing" feeling 
in the extremities), some loss of appetite, po- 
4lyuria, and occesional instances of drowsiness 
and confusion. 


During long-term therapy, an ecidotic state ` 


may occasiona;ly supervene. This can usually 
be corrected by the administration of bicar- 
bonate. 

Transient myopia has been reported. This 
condition invariably subsides upon diminu- 
tion or discontinuance of the medication. 
Other occasional adverse reactions include: 
urticaria r»elena, hematuria, glycosuria, hepat- 
ic insuffiziercy, flaccid paralysis, and con- 
vulsions. 


Dosage and administration: Hydrazol (aceta- 
zolarmide) should be used as an adjunct to the 
usual therapy for glaucoma. The dosage em- 
ployed ^n the treatment of chronic simple 
(open-angle) glaucoma ranges from 250 mg to 


roducts. 


1gram of acetazolamide per 24 hours, usually 
in divided doses for amounts over 250 mg. It 
has usually been found that a dosage in excess 
of 1 gram per 24 hours does not produce an 
increased effect. In all cases, the dosage 
should be adjusted with careful individual 
attention both to symptomatology and ocular 
tension. Continuous supervision by a physi- 
cian is advisable. 

In thetreatment of secondary glaucoma and in 
the preoperative treatment cf some cases of 
acute congestive (closed-angie) glaucoma, the 
preferred dosage is 250 mg every four hours, 
although some cases have responded to 250 
mg twice daily on short-term therapy. In some 
acute cases, it may be more satisfactory to 
administer an initial dose of 500 mg followed 
by 1250r 250 mg every 4 hours, depending on 
the individual case. A complementary effect 
has been noted when acetazolamide has been 
used in conjunction with miotics and mydriat- 
ics as the case demanded. 

Note: The dosage recommendations for glau- 
coma differ considerably from those for other 
indications for acetazolamide, since treatment 
of glaucoma is not dependent upon carbonic 
anhydrase in the kidney. 

How supplied: 250 mg round, yellow, quarter- 
scored tablets; coded "SP 250" (NDC 0346- 
0250-51) bottles of 100. 

Full information is available on request. 
Softcon Products 

Div. Warner-Lambert Company 

Morris Plains, N. J. 07950 


Transilluminateg SOFTCON 
andage Lens 


Under the 
bullae are 
Painful lid i 


duced and given а 
chance to heal. 








Softcon 
(vifilcon A) 


BANDAGE LENS 


for the treatment of 
bullous keratopathy 


A protective cover that can br ng 
immediate and complete relief of pain 


Until now, the pain of bullous keratopathy was often a 
virtual mandate for surgery. Now the SOFTCON Band- 
age Lens offers the patient round-the-cloc« pain relief 
and the physician a welcome opportunity to watch and 
wait. Edema may be so well contrclled with the 
SOFTCON lens and hypertonic saline, that other mea- 
sures never become necessary. In any case, aninterim 
period of SOFTCON lens wear wont compromise 
future alternatives. In a study of 419 eyes with bullous 
keratopathy, the SOFTCON lens gave complete pain 
relief in 74% of cases and partial relief in 20%! 


Distinct physical properties that enhance 
corneal metabolism 

The SOFTCON lens is gel-like and virtually nonirritat- 
ing, yet holds the curvature necessary for optical 
stability. The hydrophylic SOFTCON lens is about 5596 
water, equilibrates with the tear layer, anc is permeable 
to oxygen and carbon dioxide. In a study of 465 eyes 
with bullous keratopathy, corneal status improved (by 
slit lamp evaluation) during SOFTCON lens wear in 
66%, was unchangedin 30%, and worseredin only 396! 


A chance to preserve and even improve 
visual acuity during therapy 


Before SOFTCON, treatment for severe corneal 
edemausually meant loss or limitation of existing visual 
acuity. A study of SOFTCON lens wear ir 364 eyes 
with bullous keratopathy showed that visual acuity 
improved significantly in 33%, remained unchanged 
in 63%, and declined in only 4%! 





See next page for full product information. 


Aphakic Fuchs dystrophy. 
Note irregular reflex although 
cornea appears grossly clear. 
Acuity 20/160. 


After almost 2 years of con- 
tinuous SOFTCON bandage 
lens wear. 5% hypertonic saline 
solution b.i.d. Acuity 20/25 
with overspectacles. 





Softeon 


(vifileon А) 
BANDAGE LENS 


for bullous 
keratopathy 





DESCRIPTION The SOFTCON (vifilcon 
A) corneal bandage lens is a semispher- 
ical flexible shell which covers the cornea 
and the adjacent sclera. The lens is com- 
posed of vifilcon A, a soft hydrophilic 
plastic co-polymer of 2-hydroxyethyl 
methacrylate and povidone, N.F. The 
chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When 
fully hydrated, the lens contains about 
55% water by weight. 


INDICATIONS The SOFTCON bandage 
lens may be useful in the treatment of 
bullous keratopathy to aid corneal heal- 
ing, to relieve pain, to reduce corneal 
edema and, in selected cases, to improve 
vision. 


CONTRAINDICATIONS Presence of any 
active infection of the eye. 


WARNINGS The SOFTCON (vifilcon A) 
lens must be stored aseptically only in 
Lensrins™ NP. Use of other solutions, 
drops or cleaners may result in irritation 
or injury to the eye. 

Patients must be instructed to consult their 
physician immediately if the eye becomes 
uncomfortable or irritated. 

Thelens must not be used in combination 
with solutions commonly used for cleans- 
ing, wetting and storage of conventional 
hard acrylic contact lenses, or with over- 
the-counter eye drops or medications 
These solutions or medications may 
cause serious damage to the cornea when 
used with the corneal bandage lens. Cos- 
metics and hair sprays must not be 
allowed to come in contact with the lens 
Patients should be warned accordingly. 
Safety in pregnancy has not been sub- 
stantiated. 


PRECAUTIONS Active eye infections 
should be appropriately treated before the 
insertion of the SOFTCON (vifilcon A) 
bandage lens. 

Medications necessary to treat the disease 
condition should be used with caution, 
under close supervision. Hypertonic sa- 
line drops have been used concurrently 
without adverse effects. Quaternary am- 
monium compounds and other preserva- 
tives may cause ocular irritation. Other 
agents, epinephrine and fluorescein, for 


example, will cause discoloration of the 
lens. 

Excessivetearing, unusual eye secretions, 
and photophobia are not normal: if these 
symptoms occur, the patient should be 
examined to determine their cause. 

Eye irritation may occur within a short 
time after putting on a hypertonic lens. Re- 
moval of the lens will relieve the irritation 
Rarely a lens may adhere to an eye as a 
result of wearing a hypotonic lens. If a lens 
adheresfor any reason, apply Lensrins NP 
and wait until the lens moves freely before 
removing it. 

Lenses exposed to the air will dehydrate 
and become brittle. If this occurs, the lens 
Should be soaked in Lensrins NP for one 
hour. 


ADVERSE REACTIONS The following 
adverse reactions have been reported 
in patients using this lens for bullous 
keratopathy: corneal ulcer, ocular inflam- 
mation, ocular pain, hyperemia, kerato- 





Pain relief and 
improved corneal 
status in most 
patients; untoward 
experiences in 
very few 


IN A STUDY OF 493 EYES 
(461 PATIENTS) WITH 
BULLOUS KERATOPATHY': 


Final wearing status 


Lens wear continued. ...... 65% 
Lens therapy completed... . . 23% 
Lens wear terminated....... 9% 
Мосс 1s 3% 
Untoward experience 
during lens therapy 
NOSTER 78% OS» 1. 2005 
Type of untoward 
experience 

EOST 2.97. M NE oH 
TOF S DE IT hie DIST НЕЗ 18 
Discolored. .. ...... .14 
Uncomfortable.. ...... ..46 
Deposit on lens.... СИ 
INotstatedr а e AS 





conjunctivitis, candida keratitis, neovas- 
cularization, excessive tearing and 
conjunctival injection. 


DOSAGE AND ADMINISTRATION 
Cleaning and Disinfecting Procedures 
If the lens requires cleaning, it should be 
removed and cleaned by the physician by 
gently rubbing both sides of the lens be- 
tween the fingers with a drop or two of 
Lensrins МР. followed by a rinse with luke- 
warm Lensrins NP. Anylensremoved from 
the eye should be disinfected before being 
reapplied to the eye. The lens should be 


transferred to the glass vial supplied, filled 
three-quarters full with Lensrins NP and 
stoppered with a silicone rubber stopper. 
The vial is then closed with an aluminum 
tear seal, crimped with acrimping tool and 
then boiled for at least fifteen minutes in 
either a boiling water bath or office steri- 
lizer. Allow the lens to cool before remov- 
ing from the vial and insertion onto the eye 


Insertion and Removal Lenses should 
be applied and removed only by the physi- 
cian. All patients should be instructed in 
the technique of removing a fens should 
this become necessary. 


Fitting and Wearing Schedule Patients 
may be fitted with lenses in refracting 
powers ranging from high minus 
(—25.00 D) to high plus (+25.00 D) in 
0.50 diopter steps. These lenses are not 
recommended for use in cases of ame- 
tropia to correct visual acuity. 

The SOFTCON (vifilcon A) bandage lens 
is to be worn continuously, for 24 hours a 
day, following initial application. Patients 
should be followed closely during initial 
stages of treatment. The lens should be 
comfortable and the pain of bullous kera- 
topathy should be relieved. If the lens is 
notcomfortableand pain persists, another 
lens should be tried for appropriate fit. 
Patients should be examined periodically 
for proper fit of the lens. A healing cornea 
may change in geometric relationship 
between the eye and the lens. Intolerance 
and discomfort experienced during heal- 
ing can usually be eliminated by refitting 
the eye with a different lens. It is not ordi- 
narily necessary to remove the lens from 
the patients eye at each follow-up visit. 
The lens can be examined on the eye with 
a slit lamp. 


HOW SUPPLIED Each SOFTCON 
(vifilcon A) lensis supplied sterile in a glass 
vial containing sodium chloride solution, 
USP. The label shows base curve, diam- 
eter, refractive power in diopters and 
thickness. 


The following are the common lens 
dimensions available: 


BaseCurves 7.8  OverallChord 135 
(mm of radius) 8.1 Diameters (mm) 14.0 
8.4 145 
8.7 15.0 


For iens cleaning or disinfecting, the fol- 
lowing materials are available: 


Lensrins NP; type | glass vials, 5 cc.; sili- 

cone rubber stoppers; aluminum seals: 

crimping tool (available directly from the 
West Co., Phoenixville, Penna 19460— 
Fermpress H 207) 


CAUTION: Federal Law Prohibits Dis- 
pensing Without A Prescription 


Reference: 1. Data on file, Softcon 
Products, Div.,Warner-Lambert Co. 


Softcon Products 
Div., Warner-Lambert Company 
Morris Plains, N.J.07950 


For further information on any items 
in the Softcon Products line, write to 
Softcon Products Professional Serv- 
ices Dept., 201 Tabor Road, Morris 
Plains, New Jersey 07950 





With the KOWA SL2 


zoom fiberlite slit lamp microscope —— -- 


KOWA's new SL-2 offers you new sophistication in 
every important way. The brilliant quartz-halogen 
light is directed where you want it by cocl optic 
fibers. In fact, the whole lamp goes where you want it, 
as its 3.3 Ibs. lets you single-handedly take it into the 
O.R., pre or post-op, bedside, cribside or into the lab. 


Although light in weight, the SL-2 lacks nothing in 
optics, features or options. 





You can zoom in from 5x to 20x magnification, ad- 
just slit width from 0-10mm. and set brightness, all 
smoothly and continuously. Green and cobalt filters 
are built in. 


To speed clinical use a joystick stand is available 
which offers complete stability. By the addition of a 
strcbe unit and RC-2 camera back, the unit becomes 
a photographic slit lamp. i 


Kowa Company. Ltd. TOKYO, JAPAN КОНА AMERICAN CORP., New York, N.Y. 10001 


IN U.S., ADDRESS INQUIRIES TO: 


KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 • (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Ca. 90274 • (213) 377-0708 


HERBERT SCHWIND KEELER INSTRUMENTS .TD. OPTIKER RYSER 
Dammer Weg 37 21-27 Marylebone Lane St. Gallen 

Postfach 18, W. Germany London, W.1. England Switzerland 
LUNEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 
Paris 8e, France Toronto, Ontario, Canada Barcelona-5, Spain 
VAN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. AMPLIMEDICAL SRL 
Bruxelles 1, Belgium Utrecht, The Netherlands Milano, Italy 
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e INTERNATIONAL SYMPOSIUM e 
. New and Controversial Aspects of 
VITREORETINAL SURGERY 
April 10 through 12, 1975 
Texas Medical Center 
Houston, Texas 





TOPICS TO BE INCLUDED: Latest concepts of vitreous structure and function € Pathological changes in 
the vitreous and their clinical significance € Clinical aspects of vitreoretinal relationships € Examination of the 
vitreous: techniques and interpretation of findings € General indications for vitreoretinal sur- 
gery € Instrumentation and techniques of vitreoretinal surgery: anterior and posterior approaches € Specific 
indications, complications, advantages and disadvantages of each method 


FACULTY: Thomas Aaberg, M.D. € Samuel T. Adams, M.D. € Steve Charles, M.D. € Gilbert W. 
Cleasby, M.D. ө D. Jackson Coleman, M.D. € lan J. Constable, M.D. € Nicholas Douvas, M.D. € Daniel Eichen- 
baum, M.D. € Jay L. Federman, M.D. € Robert Y. Foos, M.D. € H. Mackenzie Freeman, M.D. € Dwain Fuller, 
M.D. e Wayne E. Fung, M.D. € Louis J. Girard, M.D. € Alexander Н. Irvine, M.D. € David Karlin, M.D. ө Prof. Dr. 
Med. Rudolf Kloti € Allan E. Kreiger, M.D. € Peter Leaver, M.D. € Francis A. L'Esperance, Jr., M.D. е J. Wallace 
McMeel, M.D. ө Alice McPherson, M.D. € Robert Moura, M.D. € Franklin L. Myers, M.D. € Edward Okun, 
M.D. ө Conor C. O'Malley, M.D. € Jean-Marie Parel, В.А. € David Paton, M.D. е Gholam Peyman, 
M.D. e Dohrmann К. Pischel, M.D. € Edward Purnell, M.D. € Alvaro Rodriquez, M.D. € Stephen J. Ryan, Jr., 
M.D. € Charles L. Schepens, M.D. € Donald M. Shafer, M.D. € Priv.-Doz. Manfred Spitznas € Bradley В. 
Straatsma, M.D. € William S. Tasman, M.D. € Felipe Tolentino, M.D. € Franco Verzella, M.D. € Paul C. Wetzig, 
M.D. @ Arthur W. Willis, Jr., M.D. 


TUITION: Fee includes luncheons, dinners and evening entertainment p/us a special program for the 
ladies € Physicians $300 — Wives $100 


DUE TO LIMITED ENROLLMENT ADVANCE REGISTRATION IS REQUIRED 
FOR FURTHER INFORMATION AND REGISTRATION: McPherson Associates, 6436 Fannin Street, Suite 800, 


Houston, Texas 77025 @ (713) 529-5828 | 
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that thinks 
for patients. 
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C3 ask patients 
to bend over 
backwards 

Topical Ophthalmic Preparations for us. 
Is Coming 
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. Comfort In Focus 





... In sharp, focus with DURA-T. We've taken the “feeling” out of regular contact 
lenses. What? Yes, that's right. DURA-7 Lenses are specially processed to be up to 
3096 thinner and lighter than the same lens made the usual way. And that means 
less edge, more comfort and quick focus on the final lens first. For free DURA-T 
Fitting Technique Brochure write: 


MILTON ROY COMPANY 


OPHTHALMIC GROUP 
Р.О. Box 1899 / Sarasota, Florida 33578 / (813) 755-1526 
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Garamycin 


gentamicin sulfate 


Ophthalmic 
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Each cc. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 
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Copyright © 1974, Schering Corporation. All rights reserved. 






































Conjunctivitis: 
GARAMYCIN' OPHTHALMIC acts against sensitive 
strains of Staphylococci, Streptococci, H. influenzae, 
H. aegyptius, M. lacunata, and Neisseria ѕр.; including 
М. gonorrhoeae generally isolated in conjunctivitis. 


Corneal ulcer: 
GARAMYCIN OPHTHALMIC acts against sensitive 


@ = 


A, 
Е 


$ cx "^. 
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strains of Pseudomonas aeruginosa, Proteus sp., as well * 
as Staphylococci and Streptococci generally isolated 

in corneal ulcer. Р 
Keratitis, y 
Keratoconjunctivitis: 38 


GARAMYCIN OPHTHALMIC acts against sensitive — . "d 
strains of Staphylococci and Streptococci generally 2 
isolated in keratitis and keratoconjunctivitis. 


Blepharitis, 


Blepharoconjunctivitis: 

GARAMYCIN OPHTHALMIC acts against sensitive 
strains of E. coli, Enterobacter aerogenes (formerly 
Aerobacter), K. pneumoniae, as well as Staphylococci 
generally isolated in blepharitis and 
blepharoconjunctivitis. 


Meibomianitis: 


GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Staphylococci generally isolated in 
meibomianitis. 





Dacryocystitis: E. 
GARAMYCIN OPHTHALMIC acts against sensitive — 
strains of Pneumococci generally isolated in E^. 
dacryocystitis. E 
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gentamicin sulfate 


Ophthalmic 
-Solution-Sterile - 
- Ointment-Sterile 


dee 


. Each cc. or gram contains gentamicin sulfate 
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| ш Antibacterial activity against a wide range of 
- sensitive ocular pathogens. 





By day: 

Sterile, isotonic 

solution within the 

pH range of tears; 

avoids blurring 
By night: 
Bland, white 
petroleum-base 
ointment is 
gently emollient 
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*Due to sensitive pathogens. 
* This may occur in future. Resistance to gentamicin has 
been produced (with difficulty) in vitro by repeated exposures. 
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іп common ocular infections 
_ wide gram-negative spectrum 


DESCRIPTION Gentamicin sulfate is a water soluble antibiotic of the 
aminoglycoside group active against a wide variety of pathogenic gram- 


` negative and gram-positive bacteria. 


GARAMYCIN Ophthalmic Solution is a sterile aqueous solutior buffered 
to approximately pH 7 for use in the eye. Each ml. contains gentamicin 
sulfate (equivalent to 3.0 mg. gentamicin}, disodium phosphate, mono- 
sodium phosphate, sodium chloride, and benzalkonium chloride as a 
preservative. 
GARAMYCIN Ophthalmic Ointment is a sterile ointment, each gram 
containing gentamicin sulfate (equivalent to 3.0 mg. gentamicin) in a 
bland base of white petrolatum, with methylparaben and propylparaben 
as preservatives. 
ACTIONS The gram-positive bacteria include coagulase-positive and 
coagulase-negative staphylococci, including certain strains that are re- 
sistant to penicillin; Group A beta-hemolytic and nonhemolytic strepto- 
cocci; and Diplococcus pneumoniae, The gram-negative bacteria include 
certain strains of Pseudomonas aeruginosa, indole-positive and indole- 
negative Proteus species, Escherichia coli, Klebsiella pneumoniae (Fried- 
lander's bacillus), Haemophilus influenzae and Haemophilus aegyptius 
(Koch-Weeks bacillus), Aerobacter aerogenes, Moraxella lacunata (diplo- 
bacillus of Morax-Axenfeld), and Neisseria species, including Neisseria 
gonorrhoeae. Although significant resistant organisms have not been 
isolated from patients treated with gentamicin at the present time, this 
may occur in the future as resistance has been produced with difficulty 
in vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution and Ointment are 
indicated in the topical treatment of infections of the external eye and its 
adnexa caused by susceptible bacteria. Such infections embrace conjunc- 
tivitis, keratitis and keratoconjunctivitis, corneal ulcers, blepharitis.and 
blepharoconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are contraindicated in patients with known hypersensitivity to 
any of their components. 
WARNINGS GARAMYCIN Ophthalmic Solution is not for injection. 
It should never be injected subconjunctivally, nor should it be directly 
introduced into the anterior chamber of the eye. 
PRECAUTIONS Prolonged use of topical antibiotics may give rise to 
overgrowth of nonsusceptible organisms, such as fungi. Should this occur, 
or if irritation or hypersensitivity to any component of the drug develops, 
discontinue use of the preparation and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been reported with 
the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of GARAMYCIN 
Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthalmic Solu- 
tion: instill one or two drops into the affected eye every four hours. In 
severe infections, dosage may be increased to as much as two drops once 
every hour. 
GARAMYCIN Ophthalmic Ointment: apply a small amount to the 
affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution—Sterile, 5 ml. 
plastic dropper bottle, sterile, box of one. 
GARAMYCIN Ophthalmic Ointment— Sterile, !/& ounce tube, box of one. 


Store away from heat. NOVEMBER 1973 
Sheriy 
Schering Corporation, Kenilworth, N.J. 07033 sww-4000 


THE GUIBOR 
LACRIMAL DRAIN 


THE GUIBOR | a 
EXPO BUBBLE BANDAGE - 





*Star-Glo Industries Patent No. 3484337 


OUR CONCEPT IS CLEAR | 


b INDICATIONS: Primary canaliculi occlusion, INDICATIONS: immediate postsurgical ap- 


obstruction following previous radiation ther- 
apy, following removal of the lacrimal sac, 
and congenital absence or obstruction of the 
canaliculi. 


plication following 1) cataracts 2) corneal graft- 
ing 3) oculoplastic surgery 4) extraocular muscle 
surgery 5) cosmetic blepheroplasty. The bubble 


provides protection, immediate vision, moist 


chamber, sterility, and disposability. 
CONSTRUCTION: A semi-rigid tube com- 


posed of a silicone rubber with a specially 
bonded teflon lining* for the absolute maxi- Я 
mum in drainage or fluid transport. Problems 

such as obstruction, incrustation and the like PLIABLE 


are practically eliminated. CONTOUR FITTED 


HYPOALLERGENIC 
AVAILABILITY: Each tube is individually 


packaged and sterile. Adult & Pediatric sizes AVAILABILITY: In boxes of 12 units each 


individually packaged & sterile. U.S. Pat. pend. 
8З ае peo 


ORDER BLANK 





Lacrimal Drain @ $16.00 ea. 
Expo Bubble bandage @ $5.40/doz. TOTAL 


gm m чел 


TO ADDRESS 








«таке all checks payable to PROCEDURE MEDICAL PRODUCTS Ltd. 


P. O. BOX 229 NEW YORK, N.Y. 10033 634 






. With 
FEELER 
FRAGMEN 

BLADES &7 
HOLDERS | 


If you want close shaves, rely д, the 
bent tips, burrs, chips and wobble 
inherent in broken razor blades, for 
needless hazards in surgery. Modern 
Ophthalmic Surgery relies on Keeler's 
“Fragment” Blades and Blade Holders. 


Features include: 


* Perfect fit of blades in most fragment holders. 
• Absolute stability of blades held. 
* Absolute blade uniformity in size, 
shape and sharpness. 
• 2 sizes, standard and micro. 
• Adjustable blade height. 
* Quick, positive blade change. 
* Double peel-pack pouched blades 
gamma ray pre-sterilized. 






Please send me the following: 


Quantity (Actual size shown) 
_____SC1 standard holder $28. 
— —. —SC2 standard blades т 

E (10 pack) $9. SC2 STANDARD 
D CO Micro holder $32. NEN A 
— — — SCA Micro Blades SC4 MICRO 


(10 pack) $9. 





<Q KEELER = 


Е 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
E 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 - 








Add $1.50 for postage and handling. 
Calif. orders include 5% sales tax, Pa. orders 6%. 


E Enclosed is my check for... .Bill me______ 


Name 








Address 


= State Zip Phone 











E-PILO^ OPHTHALMIC 
PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 


Composition: E-PILO Ophthalmic solutions are 
available in five convenient concentrations: 


E-PILO-1'" Contains: 
Pilocarpine Hydrochloride ................ 0% 
Epinephrine Bitartrate ........................ 0% 
(Epinephrine Base 0.55%) 
E-PILO-2® Contains: 
Pilocarpine Hydrochloride .. 
Epinephrine Bitartrate ........................ Р 
(Epinephrine Base 0.55%) 
E-PILO-3™ Contains: 
ilocarpine Hydrochloride .. 
Epinephrine Bitartrate 
(Epinephrine Base 0.55%) 
E-PILO-4® Contains: 
Pilocarpine Hydrochloride ................ 4.0% 
Epinephrine Bitartrate ........................ 0% 
(Epinephrine Base 0.55%) 
E-PILO-6™ Contains: 
Pilocarpine Hydrochloride ................ 6.0% 
Epinephrine Bitartrate ........................ 0% 
(Epinephrine Base 0.55%) 








Tc 














In addition to the respective amounts of Pilocarpine 
and Epinephrine, both solutions contain: 
Mannitol 25:095 
Benzalkonium Chloride . 0.01% 
in a buffered aqueous solution containing sodium 
bisulfite, mono- and dibasic sodium phosphate, 








and disodium edetate. 


Indications: For the treatment of glaucoma; more 
specifically, the chronic simple glaucoma of the 
open angle type. 


Contraindications: Contraindicated in narrow 
angle glaucoma. 


Warning: FOR TOPICAL OPHTHALMIC USE ONLY. 
If irritation develops, patients should be advised 
to discontinue use and consult prescribing 
physician. 


Precautions: Use with caution in unverified glau- 
coma and vascular hypertension. Epinephrine 
compounds are effective in the management of 
many of the forms of glaucoma; but complications, 
especially conjunctival irritation, occur frequently. 
If the reaction is severe, discontinuance of the 
drug may become necessary. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of the bottle. 
Keep bottle tightly covered when not in use. 


Keep in cool place. Protect from light. Do not 
use if solution has darkened. 


Dosage: One or two drops on awakening and in 
the evening. If this fails to control the pressure, 
medication may be used more frequently. 


The frequency of instillation and the concentration 
depends on the response of the patient. The 
ophthalmologist must ascertain just how much 
E-PILO is necessary for each individual patient. 


Caution: Federal law prohibits dispensing without 
prescription. 


How Supplied: 10 ml. plastic squeeze bottle with 
dropper tip. 


SMP Division 


Cooper Laboratories (P.R.), Inc 
San German, Puerto Rico 00753 414-1/COR-565 


"^H 











epinephrine base. - 
E-PILO... 
when epinephrine must be 






added to a daily routine 


SMP Division 


Cooper Laboratories (P.R.), Inc 


that already includes pilocarpine. San German, Puerto Rico 00753 


Prescribing information on facing page. 


5A 


THE RETINA SERVICE WILLS 
EYE HOSPITAL 


PHILADELPHIA, PENNSYLVANIA 
and 
JEFFERSON MEDICAL COLLEGE 
OF THOMAS JEFFERSON UNIVERSITY 
Co-Sponsors 
ANNOUNCE A COURSE ON 
INTRA-OCULAR TUMORS 


To be held at the Sheraton Airport Inn 
Airport Circle, Philadelphia, Pennsylvania 


March 13 and 14, 1975 


Good for accreditation in category #1 


This course will include diagnostic and therapeutic 
approaches to all intra-ocular tumors. Emphasis will 
be placed upon diagnostic aids such as indirect 
ophthalmoscopy, fluorescein angiography, 
ultrasonography, radioactive isotopes and immu- 
nological aspects. Current concepts of management 
will also be presented. Faculty will include: 


William H. Annesley, M.D. 
Paul Carmichael, M.D. 
Jay L. Federman, M.D. 
Richard E. Goldberg, M.D. 
Alfred Lucier, M.D. 

P. Robb McDonald, M.D. 
David Meyer, M.D. 
Charles C. Rife, M.D. 

Lov K. Sarin, M.D. 

Jerry A. Shields, M.D. 
William S. Tasman, M.D. 
Albert Zimmerman, M.D. 
Lorenz E. Zimmerman, M.D. 


Tuition will be $150. Special rate of $50 for resi- 
dents and fellows upon application from their depart- 
ment. Checks should be made payable to Retina Ser- 
vice, Wills Eye Hospital and mailed to Retina Service, 
Wills Eye Hospital, 1601 Spring Garden Street, 
Philadelphia, Penna. 19130 
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Gentler than 
a drop faster 
than a blink. 
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sterile, disposable cryoextractor 
with a smaller operating tip 
for better visibility 


Microphake 


sterile, disposable ™ cryoextractor 


n 





Featuring new advanced design 
based on experience accumulated 
in thousands of lens extraction 

















F procedures, Microphake cryo- 
| extractor offers many advantages | 
over instruments currently Mi 
available: 
C] Improved viewing of operative site, C] Self-contained unit... holds 
especially when using microscope sufficient coolant to keep tip at 
[Г] Small tip (1.5 mm?) also minimizes Oper mung temperature for about 
йы = three minutes 
r chances of inadvertent adhesions 
7i Available with Г] From Alcon, the people who 
Е introduced the first sterile, disposable 
straight or curved | еч; S Д 
ір | eryoextractoi 
Lightweight, Available wherever you practice surgery 
easily maneuver- Ask your O.R. Supervisor how Microphake 
able... fits the can be made available at your hospital. 


hand comfortably n bye д 
ери For more information, ask your local 


C] Ready for use in seconds, quickly Alcon Surgical representative, or write 
reaching effective cooling temperature Surgical Products Division, Alcon 
(3:29 9€ у Laboratories, Inc., P.O. Box 1959, 

bk Fort Worth, Texas 76101. 


| 
Surgical Products Division, Alcon Laboratories, Inc., Ft. Worth, Texas 76101 ©1974 by Alcon Laboratories, Inc. 
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Scanning electron microscopy of : 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical * 
procedures for treatment of the disease. 


Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) - 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally nesded. : 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
itis not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE 5:2::25:5 


(echothiophate iodide for ophthalmic solution) 





See next page of advertisement for prescribing information 





PHOSPHOLINE IODIDE" 
(echothiophate iodide) 


in the management of | 
chronic simple (open-angle) 
glaucoma or glaucoma 
. secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
Significant accommodative component. 

Contraindications: 1. Active uveal inflammation 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on'the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea. profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 


‚ piratory masks, and frequent washing and clothing changes 


may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 3 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. ] 
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Ocular Involvement in Disseminated 


Intravascular Coagulopathy 


David G. Cogan, MD 


Seven cases illustrate the ocular pa- 
thology of disseminated intravascular co- 
agulopathy in its several stages, and cor- 
relate these changes with the clinical 
manifestations. The prime abnormalities 
consisted of detachments of the retina, 
vacuolar disruption of the pigment epithe- 
lium, choroidal hemorrhage, and, most 
importantly, thrombotic occlusion of the 
choriocapillaris and of the juxtaposed 
vessels in the submacular and peri- 
papillary regions. The changes were char- 
acteristically symmetrical in the two eyes. 
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isseminated intravascular coagu- 
lation (DIC), a widespread tend- 
ency for formation of thrombi in 
small vessels, may involve any or all 
the tissues in the body, but is notor- 
iously associated with kidney, heart, 
and brain localization. In the eye, 
DIC involves especially the choroid, 
preferentially the submacular and 
peripapillary choroid, with secondary 
detachment of the retina, while spar- 
ing the anterior parts of the eye. 
Visual symptoms may be an early 
manifestation of DIC, e:ther as a di- 
rect result of the central choroid- 
opathy or as the result o? a secondary 
detachment of the retina. Ophthal- 
mologists should therefore be aware 
of the condition and of its protean 
manifestations in the eye. The pur- 
pose of this communication is to pre- 
sent seven cases that have come to 
autopsy and thereby permitted histo- 
pathological confirmation. 
Disseminated intravascular coag- 
ulopathy is a process rather than a 
disease, and it occurs in multiple sys- 
temic conditions that stimulate the 
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intravascular clotting mechanism. It 
has been especially documented in 
complications of obstetrics (abruptio 
placentae, retained dead fetus), can- 
cer (especially leukemia), transplan- 


tation (especially renal grafts), and — 


tissue damage (burns, surgery), all of 
which release thromboplastin into the 
circulation. It also occurs, for reasons 
that are less obvious, with systemic 


infections (especially by Gram-nega- Ё ] 
tive bacteria in endotoxic shock), an- - 


tigen-antibody reactions (equivalent 
to the Shwartzman reaction in ani- 
mals), drug reactions, hypertension, 
and sometimes it occurs idiopathically 
in an entity known as thrombotic 
thrombocytopenic purpura. 

With extensive clot formation in 
various tissues and consequent se- 
questration of platelets out of the cir- 


culation, a thrombocytopenia may de- — 


velop, comprising a condition known 
as consumptive coagulopathy, that 
may result in widespread hemor- 
rhage. The common causes of death in 
DIC are ischemic nephropathy or 
massive hemorrhage into some vital 
organ. 

Involvement of the eye in DIC has 
been documented only a few times in 
the literature, and no comprehen- 
sive study has, to my knowledge, been 
reported, although cases representing 


the same process have probably been | 


included in miscellaneous reports. Es- 
pecially noteworthy are the descrip- 
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Fig 1.—Fundus of left eye showing un- 
usual streaked chorioretinopathy. Other 
eye is similar (case 1). 





Fig 2.—Fluoroangiogram showing multi- 
focal leaks into subretinal space (case 1). 


Fig 3.—Kidney with fibrinous clots in 
glomerulus (case 1) (hematoxylin-eosin, 
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tions of malignant hypertension by 
Friedman et al? and Klien‘ as having 
the same histopathological appear- 
ance. The classic Elschnig spots, 
with the characteristic "bull's-eye" 
appearance, may well represent 
healed foci of thrombotic occlusion. 
The customary explanation for these 
changes, however, has been “fibrinoid 
necrosis.” One of the purposes of this 
communication is therefore to sug- 
gest that the pathogenesis may be 
one of systemic coagulation rather 
than primary necrosis. 


REPORT OF CASES 


Case 1.—a 47-year-old man developed 
laryngitis, sore throat, and hoarseness that 
lasted five days and began one month prior 
to death. Other members of the family had 
similar upper-respiratory tract infections. 
About the same time, the patient had a 
tooth extracted and was treated with 
orally administered penicillin for three 
days. He received no other medication. 

Subsequently, the patient felt ill with 
malaise and intermittent musculoskeletal 
pain, and about one week before death, he 
vomited “coffee-ground” substance. He 
then suddenly lost the vision of his left eye, 
and later, of the right eye. The visual 
symptoms prompted his visit to the hospi- 
tal. 

Examination of the fundi disclosed mul- 
tifocal white areas in the central portions 
of the eyegrounds (Fig 1), which were in- 
terpreted as being caused by choroiditis. 
Fluoroangiography showed spotty leaks 
that were thought to represent multifocal 
placoid epitheliopathy or multifocal choroi- 
dal leaks into the subretinal space (Fig 2). 

Medical examination disclosed a pro- 
found thrombocytopenia (platelet count, 
3,000/cu mm), with hemoglobin level, 15.4 
gm/100 ml; hematocrit reading, 46.8%; and 
white blood cell (WBC) count, 12,000/cu 
mm. The results of an examination of a 
smear of peripheral blood cells suggested 
platelet destruction. The spleen was not 
enlarged. Blood pressure was 114/82 mm 
Hg. The diagnoses that were considered 
were DIC, thrombotic thrombocytopenia, 
and autoimmune thrombocytopenia. 

Subsequent examination of the fundi 
showed no essential change, except for the 
occurrence of a single flame-shaped hemor- 
rhage on the nerve head of the right eye. 
Further ophthalmic diagnoses considered 
were optic neuritis and регірарШагу 
choroiditis. 

After a few days in the hospital, the pa- 
tient developed a grand mal seizure and 
died. At autopsy, widespread hemorrhages 


in gastrointestinal tract, lung, brain, and 
other organs were discovered. Fibrin clots 
were present in some of the kidney glo- 
meruli (Fig 3). 

Ocular Histopathology.—The important 
abnormality evident in the gross speci- 
mens was a diffuse and relatively flat 
choroidal hemorrhage occupying the cen- 
tral and peripapillary regions of both eyes. 
Except for the papillary hemorrhage in the 
right eye, the gross and microscopical 
changes were practically identical in the 
two eyes. 

The prime histopathological abnormal- 
ities, aside from the hemorrhage, were the 
presence of intravascular platelet-fibrin 
clots in various stages of organization, vac- 
uolization and disruption of the overlying 
pigment epithelium, transudation of se- 
rum in the form of tiny globules through 
the pigment epithelium, and consequent 
serous detachment of the retina (Fig 3). 

The vessels involved in the fibrin-plate- 
let clots were arteries, venules, and cho- 
riocapillaris. Some of the major choroidal 
arteries were occluded at their sites of en- 
try into the choroid, often remote from the 
site of maximal hemorrhage. None of the 
posterior ciliary arteries behind the eye 
were occluded. The substance within the 
larger choroidal arteries was uniformly 
granular, suggesting purely platelet 
clumping without appreciable fibrin. The 
venules and arterioles involved were 
chiefly those adjacent to the choriocapil- 
laris, and their contents, unlike the con- 
tents of the major arteries, consisted of a 
mixture of fibrin, platelets, blood, and or- 
ganizing cells (Fig 4). The choriocapillaris 
overlying these thrombosed arterioles and 
venules were usually, but not always, oc- 
cluded by similarly heterogeneous thrombi 
(Fig 5). 

Changes in the overlying pigment epi- 
thelium accorded with the extent of in- 
volvement of the choriocapillaris. When 
this latter was severely involved, the pig- 
ment epithelium was profoundly disrupted 
with extravasation of serum, and some- 
times platelets, into the subretinal space 
(Fig 6). 

The small papillary hemorrhage in the 
right eye was unaccompanied by retinal or 
optic vasculopathy and may well have been 
a direct extension from the choroid at the 
papillary margin. 

The choroid showed moderate increase 
in cellularity, chiefly nonspecific his- 
tiocytes, some hemosiderosis, and mild ne- 
crosis centering about the regions of max- 
imal choriocapillary occlusions. 

The retinas, optic nerves, peripheral cho- 
roid, and anterior parts of the eyes were 
entirely normal. 

This middle-aged man developed 
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Fig 4.—Fibrinous occlusion of chorio- 
capillaris and of juxtaposed vessels in area 
of massive hemorrhage (case 1) (PAS, 
x 240). 


typical DIC and severe thrombocyto- 
penia following an upper-respiratory 
tract infection and tooth extraction 
(treated by orally administered peni- 
cillin for three days). The acute course 
suggested an immunopathological re- 
action with platelet destruction. 

Blurring of vision was an early 
clinieal symptom, found on ophthal- 
moscopic examination to be associ- 
ated with an unusual streaked ap- 
pearance of the central fundi. In 
retrospect, the streaked appearance 
was presumably caused by occluded 
choroidal vessels negatively  sil- 
houetted against the dark back- 
ground of choroidal hemorrhage. 

The histopathological abnormality, 
symmetrical in the two eyes, con- 
sisted of a thrombotie process in the 
small choroidal vessels of the poste- 
rior fundi, resulting in hemorrhage 
into the choroid and serous exudate 
into the subretinal space. The throm- 
boses were of relatively recent origin. 

Case 2.—A 22-year-old woman was re- 
ferred to the hospital on account of ane- 
mia. She had had two prior episodes of 
anemia, thrombocytopenia, and hemor- 
rhage. The first episode occurred after a 
tonsillectomy at age 6 when she was found 
to have a low platelet count. At the age of 9 
she had jaundice, hematuria, and throm- 
bocytopenia. She continued to be well, how- 
ever, until six months prior to death, when 
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Fig 5.—Fibrinous clot in superficial 
сһогоіда! vessel (case 1) (PAS, х 375). 


she deve aped hypertension and proteine- 
mia duriag tae eighth morth of pregnan- 
cy. At this time, she had repeated epistax- 
is, hematuria, and easy bruisability. 

Follow:rg delivery of a normal infant, 
the patient remained ill with a hemoglo- 
bin level of 6.5 gm/100 ml; WBC count, 
4,450/cu mm. a reticulocyt2 count of 12%, 
and platelst count of 10,000/cu mm. Bone 
marrow aspirates showed severe erythroid 
hyperplasia. 

The patient was treated with predni- 
sone, 125 mg/day, administered orally, and 
multiple infusions of plate.et-rich plasma. 
Her spleem was removed, but this had no 
effect on tne thrombocytopenia. 

The patien-'s condition deteriorated. She 
described xanthopsia, a subjective shim- 
mering sensation, dyspnea, and substernal 
pain. The visual blur lessened when she 
was erect. The platelet count dropped to 
4,000/cu mm. 

Examination of the fundi disclosed bilat- 
eral detachment of the retinas, with fluid 
that gravitated to the dependent position 
(Fig 7). 

The patient became progressively ob- 
tunded and died after a terminal illness of 
six months. At autopsy, extensive hemor- 
rhages were found in practically every or- 
gan. The Eidney and other organs showed 
hyaline thrombi in many of the small ves- 
sels, уйп organization that suggested a 
relatively old process and ‘ed to the diag- 
nosis of thrombotic thrombocytopenia (Fig 
8). Some ef the thrombi were subintimal 
(Fig 9). There was no vasculitis. 

Ocular Histopathology.—The important 


Fig 6.—Disruption of pigment epithelium 
by transudation of serum (case 1) (PAS, 
X375). 





abnormalities were limited to the posterior 
halves of the globes. The gross specimens 
showed large serous detachments of both 
eyes. One eye was used for study of flat 
mounts of the retinal and choroidal vessels 
and the other for cross sectional micros- 
copy. 

Cross sections of the eye showed the 
prime abnormality to be extensive hyalo- 
thrombotic disease in the choroidal vessels 
of the submacular and peripapillary re- 
gion. The choriocapillaris and some of the 
connecting larger vessels were extensively 
occluded by hyaline and partly organized 
plugs (Fig 10). In a few places, the vessels 
in the entire choroidal thickness were in- 
volved, with excessive basement mem- 
brane formation and endothelial hyper- 
plasia, suggesting neovascularization and 
recanalization of occluded vessels (Fig 11). 
The vessels involved, other than the cho- 
riocapillaris, appeared to be primarily the 
veins, with relative sparing of the larger 
arteries. Some smaller vessels, possibly ar- 
terioles, had abnormally thick walls. No 
purely platelet aggregates were identified. 

The posterior choroid showed moderate 
increase in its connective tissue component 
and mild round-cell infiltration. The pig- 
ment epithelium was spottily loose and dis- 
sected by serum that was in transit into 
the subretinal space. This serum in transit 
had a globular configuration, suggesting 
conformation in the interepithelial spaces. 

The equatorial and peripheral choroid 
showed a few foci of choriocapillary occlu- 
sion, with necrosis of the inner layers of 
the choroid and corresponding disinte- 
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Fig 7.—Fundus showing shelving de- 


tachment of inferior retina. Other eye is 
similar (case 2). 





. Fig 8.—Kidney glomerulus with multiple 
fibrin clots (case 2) (hematoxylin-eosin, 
х 240). 


Fig 9.—Renal vessel showing subintimal 
hyaline thrombus (case 2) (hematoxylin- 
eosin, x 600). 
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The retina was extensively separated by 
serum, and showed mild stumpiness of the 
cones secondary to the detachment, but 
was otherwise intact and normal. Flat 
mounts of the retinal vessels showed no 
notable abnormality. The nerve head ap- 
peared somewhat edematous and con- 
tained a deep hemorrhage and some exu- 
date on its nasal edge. One small infarct 
was also present in the nerve fiber layer of 
the adjacent retina. 

This patient with proved thrombot- 
ic thrombocytopenia had a history, 
dating back to childhood, of a rele- 
vant hematologic disorder. The termi- 
nal illness lasting six months was 
precipitated by pregnancy, but pro- 
gressed to death following delivery of 
the infant. Nephropathy, widespread 
hemorrhages in many organs, and ex- 
tensive hyalothrombotic occlusion of 
small vessels were found throughout 
the body. The occlusions in the eye, 
similar to those elsewhere, centered 
about the choroid in the submacular 
and peripapillary regions and were 
associated with massive exudation of 
serum through the pigment epithe- 
lium into the subretinal space. This 
accounted for the blurring of vision 
that was one of the patient’s present- 
ing symptoms. 

The thickening of choroidal vessels, 
the endothelial proliferation suggest- 
ing neovascularization, and the con- 
nective tissue changes pointed to a 
chronic process compatible with the 
patient’s history of several months’ 
illness. 

Case 3.—A 32-year-old man had had a bi- 
lateral nephrectomy and kidney transplant 
for chronic renal failure and uremia. Fol- 
lowing the transplant, the patient did 
poorly; the diastolic blood pressure rose to 
between 130 and 140 mm Hg and the blood 
urea nitrogen (BUN) level to 130 mg/100 
ml. He received no steroids. The platelet 
count was 200,000/cu mm. He developed 
convulsions and died, thirty-four days af- 
ter the transplantation. The fundi were re- 
ported to have shown slight hemorrhagic 
retinopathy during the month preceding 
death. 

General autopsy showed homograft re- 
jection in the kidney and a chronic subdu- 
ral hematoma. 

Ocular Histopathology.—The gross speci- 
mens showed some spotty elevation of the 
retina centrally and ballooning detach- 
ment of the retina toward the periphery 


in both eyes consisted of spotty occlusion 
of the choriocapillaris, and of adjacent ar- 
terioles and venules by hyaline thrombi in 
the submacular and peripapillary regions 
(Fig 13). These thrombi showed variable 
stages of organization. Some of the inter- 
mediate-sized vessels showed fibrillary 
thickening of their walls and constriction 
of the lumina. The larger choroidal arteries 
showed no abnormalities. The pigment epi- 
thelium over the occluded choriocapillaris 
was loose, dissected by globules of serum, 
and variably hyperplastie or absent. The 
vessels showed no inflammatory reaction 
and nothing to suggest necrosis. The cho- 
roid showed some hemorrhage in the 
stroma but no appreciable infiltration (Fig 
14). The posterior ciliary arteries were nor- 
mal. 

The overlying retina was extensively de- 
tached by homogeneous serum and showed 
no notable abnormality, aside from some 
peripapillary exudate. The optic nerve was 
normal. 


The hyaline thrombi and hemor- 
rhage in the choroid of this patient 
are similar to those in the previous 
patients and are also interpreted as 
resulting from platelet-fibrin aggre- 
gation. However, they are what have 
classically been described as hyper- 
tensive choroidopathy and are inter- 
preted as resulting from necrosis of 
the vessel wall: The histological ab- 
sence of necrosis would be more in ac- 
cord with DIC. 


Case 4.—A 52-year-old man developed 
persistent hiccoughs following an un- 
complicated  herniorrhaphy. This was 
treated by a number of drugs, the nature 
of which could not be ascertained. The pa- 
tient developed renal failure and died in 
cardiac arrest, two weeks after the her- 
niorrhaphy. Prior to death, antibody and 
complement staining of kidney tissue ob- 
tained by biopsy were positive. The fundi 
were reported to be normal. He was 
treated with prednisone, 100 mg/day for 
1% weeks prior to death. Platelet count 
was 111,000 to 130,000/cu mm. 

General autopsy examination showed 
widespread deposits of fibrin in skin, 
heart, lung, and kidney, with a necrotizing 
vaculitis of arteries and veins (Fig 15 and 
16). One eye was removed for corneal 
transplantation and then submitted to the 
laboratory. 

Ocular Histopathology.-The important 
abnormalities in the eyes consisted of 
abundant granular thrombi in many inter- 
mediate arterioles and venules of the cho- 
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Fig 10.—Detachment of retina and hya- 
lofibrinous thrombus in choroidal vessel 
and choriocapillaris (case 2) (PAS, 
х 240). 





Fig 13.—Fibrinous thrombi in multiple 
choroidal vessels in submacular region 
(case 3) (PAS, x 150). 


roid and spotty involvement of the cho- 
riocapillaris (Fig 17). The area involved 
was limited to the submacular and adja- 
cent regions. The vessels with thrombi 
seemed by comparison with normal vessels 
of the same size to be distended, but this 
comparison may be due simply to a failure 
in run-out of the thrombi, as occurs usually 
with loss of blood from the choroid at 
death. The thrombi showed only marginal 
organization, with little of the endothelial 
proliferation and canalization that had 
been apparent in the previous cases. In 
some vessels, they were subendothelial. 
None of the vessels showed the fibrillary 
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Fig 11.—Recanalization іп choroidal 


vessel (case PAS, х 240). 
( 3t ) Fig 12.—Gross specimen showing bal- 


looning detachment of inferior retina 
Жылаан райы manis iac Реа (case 3) (formalin fixation). 





T 

Fig 14.—Detachment of retina, thrombi, 

and hemorrhage in choroid (case 3) 
(hematoxylin-eosin, x 35). 





Fig 15.—Necrotizing arteritis in skin ar- 
tery (case 4) (hematoxylin-eosin, x 15). 


Fig 16.—Wall of artery (Fig 15) showing 
necrosis, hemorrhage, and polymorpho- 
nuclear infiltration (case 4) (hematoxylin- 
eosin, x 240). 


thickening thet had been present in the 
previous Cases 

The overlying pigment epithelium 
showed minimal loosening and prolifera- 
tion, with ro detachment of the retina or 
serum transfer into the pigment epithe- 
lium. The retina and optie nerve were 
normal. 

This case was interpreted as repre- 
senting a necrotizing vaseulitis, possi- 
bly drug-induced, in some vessels (eg, 
skin), with widespread diffusion of a 
thromboplastic substance that caused 
clotting in other vessels, including 
those of the eyes. The choroidal vas- 
culopathy was similar in its submacu- 
lar localization and in the prefer- 
ential involvement of intermediate 
and choriccapillary vessels, but dif- 
fered in tae lack of organization of 
the thrombi, the granular (possibly 
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platelet) consistency of the thrombi, 
and the minimal amount of pigment 
epithelial involvement or serous de- 
tachment of the retina. The most ob- 
vious explanation for these differ- 
ences is that there was very early 
involvement of the eye. 


Case 5.—A 23-year-old woman died of 
histiocytic leukemia. Under treatment 
with antimetabolites, she had had a pro- 

А gressive fall in platelet count to а low of 
1,000/cu mm. Other notable laboratory 
findings were fibrinogen level, 40 mg/100 
ml; fibrin degradation products at a dilu- 
tion of 1:32, and a factor V component level 
at 40% of normal. These wer? interpreted 
as indicative of DIC, and the patient was 
treated with heparin sodium and platelet 
transfusions. 

Results of the ophthalmoscopical exami- 
nation were reported to be normal. A lap- 
arotomy, undertaken for abdominal pain, 
disclosed a mass and a perforation of the 
intestine. Postoperatively, the patient de- 
veloped fever, hematuria, and stupor. She 
died two weeks following the laparotomy. 

Ocular Histopathology.—The only notable 
abnormality in the eyes was the presence 
of granular thrombi (presumably platelets) 
in several of the vessels immediately be- 
neath the choriocapillaris of the submac- 
ular area. Some of these thrombi were 
subendothelial (Fig 18). The overlying 
choriocapillaris, pigment epithelium, and 
retina were normal, without any serous 
exudation. 

This patient is believed to have had 
the minimal manifestation of DIC in 
the eye. The only abnormality was 
the presence of what were presumed 
to be platelet thrombi in several of 
the intermediate-sized vessels of the 
choroid, without involvement of the 
choriocapillaris or other structures. 

Case 6.—A 29-year-old woman died of 
progranulocytie leukemia of 25 months’ du- 
ration and DIC of six months' duration. 
She was treated with multiple chemothera- 
peutic agents. Finally, she developed 
thrombocytopenia (8,000/cu mm), epis- 
taxis, neutropenia, and pneumonia. The 
ophthalmoscopic examination revealed no 
abnormality. 

General autopsy showed, aside from the 
leukemic infiltration, fibrin thrombi in kid- 
ney and other vessels, interpreted as com- 
patible with a Shwartzman reaction. 

Ocular Histopathology.— The sections had 
a few foci of fibrinous thrombi in the cho- 
riocapillary and adjacent layers in the sub- 
macular region (Fig 19). These were ac- 
companied by mild histiocytic reactions in 
the choroid, but no abnormality in the 
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Fig 17.—Thrombi in several layers of 
choroidal vessels and of choriocapillaris 
(case 4) (PAS, x 95). 
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Fig 19.—Occasional thrombi in inner 
vessels of choroid with minimal involve- 
ment of choriocapillaris (case 6) (PAS, 
х 240). 


overlying pigment epithelium or retina. 

The ocular changes were those of 
minimal chorodial thrombosis affect- 
ing the choriocapillary layer in the 
submacular region. 

Case 7.—This patient, a 23-year-old 
woman, died of renal failure one week fol- 
lowing a cesarean section. She had a post- 
partum enterococcic infection of the 
urinary tract that was treated with ampi- 
cillin. She developed a urticarial reaction 
and complained of blurred vision. At ex- 
amination, bilateral serous detachment of 
the retinas was seen. The hematocrit read- 
ing fell to 32% and the platelet count to 
10,000/cu mm. The fibrinogen level was re- 
ported to have been normal. The patient 
lapsed into coma, became cyanotic, and 
died. 





Fig 18.—Subendothelial thrombi in two 


vessels beneath patent choriocapillaris 


(case 5). (The pigment epithelium has 
been artifactually removed; PAS, x 240.) 





Fig 20.—Thrombosis of choroidal vessel 
and choriocapillaris with massive (possi- 
bly necrotogenic) infiltration of choroid 
(case 7) (hematoxylin-eosin, х 240). 


Ocular Histopathology.—The choroidal 
vessels in the posterior portion of the eye 
showed extensive replacement by thrombi, 
greatest in the submacular region, where 
they occupied the full thickness of the cho- 
roid (Fig 20). The choroidal stroma in this 
area showed moderate hemorrhage and in- 
filtration with inflammatory and histiocyt- 
ic cells. The cellular debris suggested ne- 
crosis. Toward the periphery, however, the 
thrombi and pigment epithelial cells less- 
ened, and then appeared like those in the 
preceding, milder cases (eg, case 6). 

The overlying pigment epithelium was 
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Patient/Age 
(Yr) /Sex 
1/47/M 


Ophthalmoscopical 
Interpretations 


Multifocal white 
areas, "choroid- 
itis," streaked 
appearance of 
fundi 


Detached retinas 


2/22/F 


3/32/M “Mild hemorrhagic 


retinopathy” 


4/52/M Normal 


5/23/F Normal 


6/29/F Normal 


7/23/F Detached retinas 


МЕГИ, ЗУ d 
KAEN. Б. > 


Blindness 


Blurring of 


Blurred vision 


Resumé of Seven Patients With DIC 


Subjective 


Symptoms Presumed Causes 


Upper-respiratory 
tract infection, 
tooth extraction, 
penicillin 


in both eyes 


Thrombotic 
thrombocytooenia, 
pregnancy 


vision 
(postural), 
xanthopsia 


Kidney trans- 
plant, homo- 
graft rejection 

Multiple drug 
use, necrotizing 
vasculitis 

Leukemia, 
histiocytic 

Leukemia, 
progranulocytic 


Pregnancy entero- 
coccic infection, 
ampicillin 


^ ENG o | Ё А 


Fig 21.—Detachment of retina by fibrinous exudate, disruption of pigment epithelium, 
and infiltration of choroid (case 7) (hematoxylin-eosin, x80). 


extensively vacuolated, with serum pass- 
ing into the subretinal space (Fig 21). The 
retina was detached and the macula 
showed extensive cystic degeneration. 


The findings were identical in the 
two eyes. This patient had the most 
severe ocular involvement of the 
cases in this series, and differed in 
showing more inflammatory reaction, 
necrosis, and overlying retinal edema. 
Like the other cases, however, it con- 
sisted of thrombotic occlusion affect- 
ing particularly the submacular and 
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peripapillary vessels. Whether or not 
the enterecoccic infection added to 
the inflammatory reaction or merely 
made the thrombosis more severe 
could not be ascertained. 


COMMENT 


A review of these seven cases, rep- 
resenting the ocular mznifestations 
of DIC, ilustrates several points of 
clinical and pathological importance. 
Some of these points are listed in the 
accompanying Table. 


Duration 
of Illness 


1 mo 


2 weeks 


Undeter- 
mined 


25 mo 


Platelets, 
cu mm 


3,000 


Systemic 
Symptoms 
Malaise, 
musculoskeletal 
pain, gastric 
hemorrhage 


Anemia, hyper- 
tension, uremia 


200,000 Uremia 


111,000 Renal failure 


7,000 Fever, hema- 


turia, stupor 
Epistaxis, 
neutropenia, 
pneumonia 
Postpartum 
enterococcic 
infection 


10,000 





Fig 22.—Posterior pole of eye showing 
posterior ciliary artery penetrating into 
choroid in submacular region where it im- 
mediately divides into multiple branches 
(brilliant green-hematoxylin, x 15). 








Four of the seven patients had bi- 
lateral serous detachment of the ret- 
ina. In two of these patients, the 
resultant blur constituted early 
symptoms of the coagulopathy syn- 
drome. The detachment was typically 
of the shelving variety in the depen- 
dent portion of the fundus. In one pa- 
tient (case 1), it was associated with 
an unusually streaked appearance in 
the central fundi, believed to be due 
to thrombosed vessels silhouetted 
against the dark background of a 
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choroidal hemorrhage. The three pa- 
tients who had no detachments and 


А who had mentioned no visual ѕутр- 
= toms during life had correspondingly 


. mild coagulopathy. 
Bilateral choroidal hemorrhage was 


к i present in three of the five patients 
~ with thrombocytopenia, and was then 


associated with hemorrhage in other 


‘organs. 


The characteristic histopathological 


E ig abnormalities consisted of thrombotic 


- occlusion of the choriocapillary ves- 


* . sels and adjacent arterioles and ven- 
ules. These changes were symmetrical 


in the two eyes and limited to the 


= submacular and peripapillary choroid. 


_ They were not present in the periph- 


posterior ciliary arteries. At first, the 


. thrombi are granular, consistent with 


E. зва ог recanalized by endothelial 


proliferation. At some stages, they 


. were subendothelial. Thrombi were 


s afferent posterior ciliary arteries ex- 


Ec . ternal to the sclera. Necrosis was no- 
_ tably absent, except for infrequent 


= опе of the severe cases centrally (case 
= "D. Inflammation was also minimal. 
.  Hemorrhages within the choroid oc- 
= curred frequently, but did not extend 
.. through Bruch membrane (as is the 
.. ease with the usual predisciform hem- 

- orrhage) In the more advanced or 

— long-standing cases (eg, case 2) many 


E 4 су constriction and serm 
ment of the lumina. 


"n 


p 


= The pigment epithelium was vari- 
ably disrupted or destroyed over the 


- pigment epithelial cells apart in the 
— form of small globules, to emerge in 

_ the subretinal space as a homo- 
= geneous fluid detaching the retina. 
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The retina showed occasional peri- 
papillary hemorrhage and exudate, 
possibly extending from the choroid, 
but otherwise only minimal changes 
in the photoreceptors, resulting from 
the detachment. 

The presumed causes were related 
to an upper-respiratory tract infec- 
tion, tooth extraction, and penicillin 
administration in the first case, a 
postpartum exacerbation of thrombot- 
ic thrombocytopenia in the second, a 
kidney transplant in the third, mul- 
tiple drug use in the fourth, lym- 
phoma and leukemia in the fifth and 
sixth, and a postpartum enterococcic 
infection in the seventh. The exact 
duration of the process was difficult to 
determine because of the uncertainty 
of the onset, but it probably varied 
from a few days to several months. 

Five of the seven patients had se- 
vere depletion of platelets from the 
peripheral blood supply (consumptive 
coagulopathy). Of the two other cases, 
the count was borderline in one and 
normal in the other (the renal trans- 
plant case). 

In addition to the seven cases con- 
stituting this report, I had the oppor- 
tunity to study the one case previ- 
ously reported in the literature by 


Percival? (and presented by D. René © 


Barry at a Verhoeff Pathology Soci- 
ety meeting). This patient with throm- 
botie thrombocytopenie purpura had 
thrombi in the small and inter- 
mediate-sized vessels, with disruption 
of the overlying pigment epithelium 
similar to that in the patients of our 
study. 

The predilection for thrombosis in 
the submacular choroid, and more es- 
pecially for the choriocapillaris and 
adjacent intermediate vessels, might 
suggest the factors responsible for lo- 
calization of DIC in general. Other 
sites and syndromes that have been 
associated with DIC are the follow- 
ing: kidneys, resulting in the charac- 
teristie bilateral renal necrosis; adre- 
nal glands, resulting in the 
Waterhouse-Friedrichsen syndrome; 
pituitary glands, resulting in the 
Sheehan syndrome; and brain, result- 


ing in convulsions, coma, and death. 
In none of these sites, however, is the 
vascular topography as clearly delin- 
eated as in the choroid. 

The cireulation in the submacular 
choroid is unusual in that, as shown in 
the accompanying photograph (Fig 
22), the posterior ciliary artery in this 
region rapidly unloads its blood into a 
vast bed of choriocapillary sinusoids 
and veins, without passing through 
the usual series of dichotomous 
branches. This transition of arterial 
blood into a large vascular bed would 
be expected to result in rapid deceler- 
ation of flow, and thereby favor the 
local precipitation of clots in a hyper- 
coagulable circulatory system. By 
analogy, one might expect other sites 
of predilection to be those in which 
the arterial blood emptied into large 
capillary or venous beds. To my 
knowledge, this comparison has not 
been done, and, in any case, would be 
more difficult than for the choroid. 


Since submission of this article, a report 
has been published that describes ocular 
hemorrhages in a neonate with dis- 
seminated intravascular coagulopathy.* 


Case 2 was abstracted from case records of 
the Massachusetts General Hospital (N Engl J 
Med 269:1195-1203, 1963). Case 7 was taken from 
the files of the Armed Forces Institute of Pathol- 
ogy and was presented by Hollis K. Leathers III, 
MD, at the meeting of the Association of Oph- 
thalmie Alumni, Washington, DC, June 22-23, 
1973. 
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` Visual Evoked Responses 


in the Assessment of 


Field Defects in Glaucoma 


John M. Cappin, DO, FRCS, Sarah Nissim, MSc 


A technique for producing steady state 
visual evoked responses (VERs) to pat- 
tern reversal stimulation of retinal areas 
corresponding to discrete field quadrants 
is described. Patients examined included 
10 normal individuals, 11 patients with 
ocular hypertension, and 21 with glauco- 
matous field defects (unilateral except in 
two cases with bilateral defects). 

The VERs relating to normal homony- 
mous field quadrants were in phase in all 
three groups, excluding patients with 
cataracts. The VERs corresponding to 
quadrants with small field defects showed 
a phase shift compared with responses 
from normal homonymous quadrants in 
all cases, but were not detectable if the 
defect filled more than three quarters of 
the quadrant tested in most cases. 

The method offers a means for the ob- 
jective assessment of visual fields in pa- 
tients with unilateral optic nerve lesions, 
provided that central visual acuity is 
20/80 or better. 


he accurate assessment and early 
detection of visual field defects 

has become increasingly important in 
the management of glaucoma. The 
Goldmann and Tubinger perimeters 
have greatly increased the sensitivity 
of field measurement, but such sub- 
jective procedures still require consid- 
erable patient cooperation and rigidly 
controlled test conditions. Some form 
of objective measurement of the le- 


sion producing the field defect might 
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reasonably contribute further infor- 
mation. 

Visual function may be tested ob- 
jectively by the visual evoked re- 
sponse (VER) of the optic cortex. The 
small electrical potential changes 
detectable cn the scalp may be char- 
acterized and discriminated from 
the electroencephalogram and other 
somatic electrical activity by repeat- 
ing the visual stimuli and analyzing 
the record through an electronic aver- 
aging deviee. 

Previous workers'? have attempted 
to demonstrate specific changes in the 
VER to unstructured stimuli (flashes) 
caused by lesions of the visual path- 
way. Amplitude measurements of 
flash VER ccmponents have produced 
suggestive, but inconstant results 
even when tae field defects or the le- 
sions were gross, and these have not 
always been confirmed by other work- 
ers? Unfortunately, the flash VER 
amplitude is a notoriously variable 
factor, especially when results from 
different sub;ects are compared. Fur- 
thermore, the presence of nonspecific 
evoked poten-ial components tends to 
vitiate interpretation of more subtle 
changes in tke VER.*^ 

Continuous modulated stimuli with 
a constant mean luminance produce 
more repeatable VERs than transient 
stimuli. Periodic responses to pattern 
reversal stimuli such as checkerboard 
(in which adjacent squares become al- 
ternately light and dark) are related 
to various faetors including pattern 
size, modulation depth, and frequency 


EENT EEUU GEO ae RER 


of reversal. The retinal origin of the 
pattern reversal VER is related to 


stimulus size. When the angular sub- - e 
checkerboard | 
squares is about 12 minutes, the VER 


tense of individual 


is predominantly of macular origin. 


Increasing the square subtense angle | 


to 50 minutes causes the response to 
become more dependent on an extra- 
foveal contribution? Reproducible 
VERs can be obtained by controlling 
this and other factors. 

Some preliminary studies'^ of am- 
plitude measurements of certain Four- 
ier components of pattern reversal 
VERs have suggested a means of de- 
tecting field defects. Also a phase 
сһапре% or increase in apparent 
latency of the pattern reversal VER 
from eyes with retrobulbar neuritis 
has been observed. It therefore 
seemed of interest to examine VER 
phase change in glaucomatous optic 
neuropathy and to correlate the re- 
sults of localized retinal stimulation 
with the corresponding visual field 
findings. 


Methods 


We have modified Arden's technique* to 


enable stimulation of individual retinal 
quadrants. An illuminated screen was con- 
structed of small Polaroid squares, the axis 
of polarization of adjacent squares being 


at 90° to each other. When this was viewed - я 


through a rotating Polaroid screen, a re- 
versing checkerboard pattern was seen. 
The luminance of the screen remained con- 
stant. Silver/silver chloride electrodes 
were attached to the scalp at the vertex 
and a point 5 cm above the inion, the leads 
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R Upper Temporal 
L Upper Nasal 


R Upper Nasal 
L Upper Tempora! 





R Lower Temporal 
L Lower Nasal 


R Lower Nasal 
L Lower Temporal 


Fig 1.—Arrangements of quadrant VER tracings and phase 
angle differences of paired homonymous quadrant fields in sub- 





Fig 2.—Quadrant VERs from normal subject. Homonymous 
VERS in phase (note vertical reference lines). 


sequent figures. R indicates right, L, left. 


were connected to an integral averager 
physiograph (Medelec MS 6). In some sub- 
jects, recordings were also taken, using a 
midfrontal electrode site instead of that at 
the vertex. The patient's ear served as an 
earth point, and the resistance between 
any two electrodes was always less than 5 
KQ. The pattern reversed at 12 Hz, but in a 
few cases, tests were also conducted at 8, 
10, and 14 Hz. The background illumina- 
tion remained constant for all patients and 
normal volunteers during all the tests that 
were performed between the hours of 2 
and 5:30 PM on each occasion. 

The VERs were recorded for 100, 200, 
and 300 sweeps of 200 msec each when the 
patient fixated monocularly at each corner 
of the screen, thereby testing four discrete 
quadrants of 22° from fixation. The angle 
of subtense of each small square was 35 
minutes in our early experiments, subse- 
quently increased to 50 minutes with a cor- 
responding amplification of response. The 
corner of the screen fixated was covered 
with a patch subtending 2.5° and a small 
fixation target superimposed on this to en- 
sure that the stimulus was effectively pe- 
ripheral to the macula. The eyepiece con- 
tained the rotating Polaroid disc and a 
frame for the insertion of trial lenses so 
that the patient's refractive error could be 
corrected and +1.5 OD to +2.0 OD added 
to relax accommodation. 

The VER recordings were also con- 
ducted with the patient fixating the center 
of the 22° screen ("full field"), the central 
8° only, and also the center of the screen 
when the central 8° was occluded ("periph- 
eral"). Binocular stimulation was not em- 
ployed in any of these experiments. The 
visual fields were assessed during the same 
week with a Goldmann perimeter (I 4e and 
2e targets), the Friedmann analyzer, and 
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Fig 3.—Quadrant VERs from ocular hypertensive patient. Homonymous VERs in 
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Bjerrum screen with white targets 1/2,000, 
2/2,000, and 4/2,000, and usually with all of 
these techniques. A diagnosis of ocular hy- 
pertension was only made after repeated 
testing failed to reveal a field defect in pa- 
tients with ocular tensions ranging be- 
tween 22 and 32 mm Hg (in the absence 
of any apparent cause) The VERs were 
recorded and measured in ignorance of the 
patient's clinical state and repeated on 
subsequent occasions to determine ob- 
server error. 





- 2; У 


Our series includes normal volunteers, 
ocular hypertensives, and patients with 
glaucomatous field defects. The ages of the 
normal individuals varied from 35 to 60 
years, and those of the ocular hyperten- 
sives and glaucoma patients from 35 to 70 
years. Ten patients with broad iridec- 
tomies, corneal opacities, and in most eases 
lens opacities reducing the visual acuity to 
less than 6/18 (20/60) were excluded from 
the series, as these conditions have been 
found to affect the phase of the VER. Also, 
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most patients with bilateral field defects or 
with visual acuity of less than 6/24 (20/80) 
were not considered suitable candidates 
for the test (which compares the VER cor- 
responding to abnormal area of field with 
that of a normal field). Patients freely con- 
sented to participate in these experiments 
after the purpose had been explained to 
them. 


Results 


We have compared the phase rela- 
tionships of VERs obtained from 
stimulating homonymous retinal 
quadrants, since these have similar 
cortical projections. Steady state pat- 
tern reversal VERs, such as those ob- 
served in this study, are regular os- 
cillating potential changes with a 
fundamental frequency identical to 
that of the stimulus and cannot be 
analyzed into individual components 
with different latencies and polarity 
like the flash VER. A complete cycle 
of the wave passing through a posi- 
tive and a negative peak constitutes a 
phase angle change of 360°, and is 
equivalent to 88 msec of sweep time. 
The delay of the second negative 
peak from the average trigger (at the 
beginning of the record) has been 
used here as a reference point for 
comparing the relative phases of the 
responses, but the first negative peak 
would be equally as satisfactory, since 
the response is periodic. This second 
negative peak compares with the 
marked wave studied by Halliday and 
his colleagues’ since both occur after 
a time lapse of 100 to 120 msec from 
the averager trigger, but they may 
not be physiologically equivalent, 
since they were produced by different 
pattern reversal stimuli. The true 
latency of this reference point was 
not calculated in these experiments, 
since the stimulus delay was not mea- 
sured; however, the stimulus delay is 


constant and the phase differences ої-` 


fer a measure of the “relative la- 
tencies” of these points in the wave- 
form. 

The VER tracings are presented 
here in pairs according to their corre- 
sponding field quadrants and ar- 
ranged as in Fig 1. 

Normal Individuals (Ten Cases) (Fig 
2).-Quadrant responses do not fre- 
quently have a simple sinusoidal 
waveform; double positive and nega- 
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Case Number 


0 = No measurable phase difference 





Fig 4.—Phase angle differences of homonymous quadrant VERs in early glaucoma. 
Forty milliseconds equivalent to phase angle of 168°. Quadrant size is 22°. Total sco- 
toma area with Goldmann targets | 4e and 2e. 


tive waves are often present. While 
VERs from stimulation with smaller 
checkerboard squares appear sinusoi- 
dal, this is not true of these larger 
patterns. ‘Luminance evoked re- 
sponses” ar2 produced in addition to 
the “contrast evoked potentials” of 
the small square stimulus, and it is 
certain that more than one cortical 
analyzer responds at frequencies that 
are multiples of the stimulus fre- 
quency. It is the summation of these 


waves of different frequency that 
produce the observed complexity of 
the waveform. Nevertheless, it is pos- 
sible to recognize the 2f components 
of the pattern VER (f indicates fre- 
quency of rotation of Polaroid disc) 
since there are well marked maxima 
and minima. When the waveform was 
not reproducible on repeated testing, 
it was not considered a true response. 

Measurement of phase angle dif- 
ferences between homonymous quad- 


Table 1.—Means and Standard Deviations of Phase Angle Differences 
Between Responses From Homonymous Quadrants (Expressed as Degrees) 


Upper Quadrants 


Ocular hypertension 
Glaucoma 
Normal cuadrants 
Affected quadrantst 
(upper and lower) 





* Excluding bilateral glaucoma cases. 
1 Mean phase angle difference. 


Lower Quandrants 
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Phase Difference in Degrees 


Nil = No VER from affected quadrant 
0 = № measurable phase difference 


Case Number 


Phase Difference in Degrees 


Nil = No VER from affected quadrant 
0 = № measurable phase difference 





Fig 5.—Phase angle differences of homonymous quadrant VERs associated with moderate field defects. Calibration as for Fig 4. 


rants (Table 1) gave results varying 
up to a maximum of 20° (5 msec) that 
corresponds to two ordinates of the 
computer memory. Considering the 
small size of the responses and the 
short period of averaging, this pre- 


cision is as great as might be ex- 
pected from the apparatus and com- 
pares with that obtained with more 
sophisticated equipment. There is 
thus no significant difference in the 
phase of responses from normal ho- 


Table 2.—Significance of Comparison 
of Mean Phase Differences Student t Test 


Quadrants Compared t 
Upper & lower quadrants 
Upper & lower quadrants 


Normals 
Ocular hypertension 
Normals & ocular 


hypertension 
Normals & ocular 
hypertension 
Ocular hypertension & 
normal segments in 
glaucomatous eyes 


All ocular hypertension 
segments & all affected 
glaucomatous segments 


* HS signifies highly significant. 
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Upper quadrants 


Degrees of 
Freedom 


0.977 34 
0.530 


Lower quadrants 


Lower quadrants 





monymous quadrants. Also the "er- 
rors" are similar for readings taken 
from both upper and lower quadrants 
(Tables 1 and 2). 

Ocular Hypertensives (11 Cases).—In 
this group there is no significant dif- 
ference in the phase of VERs corre- 
sponding to homonymous field quad- 
rants (Fig 3 and Tables 1 and 2). Also 
the phase difference "errors" of re- 
sponses from upper and lower quad- 
rants are not significantly different 
from each other or from the corre- 
sponding quadrant responses of nor- 
mal individuals. Figure 3 records the 
findings in a male patient aged 40 
years whose intraocular tensions 
were 28 mm Hg OD and 27 mm Hg 
OS to applanation on the day of the 
test. Repeated field examinations 
over a period of two years have failed 
to reveal any defect, though the 
cup/dise diameter ratio was 0.6 in 
both eyes, and there was a family his- 
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tory of glaucoma. 

The amplitude of VERs obtained 
when both normal and ocular hyper- 
tensive individuals fixated the center 
of the screen ("full field") was of the 
order of 6uv to 12uv and repeatable. 
However, the amplitude of quadrant 
VERs ranged from luv to 3uv for the 
upper quadrants and 3uv to 4uv for 
the lower quadrants, and was very 
variable, being readily susceptible to 
slight changes in the patient’s atten- 
tion. Phase measurements are more 
repeatable, with an accuracy of +5°. 

Glaucomatous Field Defects (21 
Cases).—Results are presented in Fig 
4 through 6 as the difference in phase 
angle corresponding to pairs of ho- 
monymous field quadrants as dis- 
played in Fig 1. In all except for two 
cases, one eye is normal and offers 
normal quadrant responses for com- 
parison with those of the affected eye. 
The above-mentioned figures include 
a representation of the total field de- 
fect present, both relative and abso- 
lute scotoma, within the quadrants 
tested (Goldman I 4e and 2e targets). 

Cases are arbitrarily divided into 
three groups according to the size of 
the field defect. 


Early Defects.—These are classified 
as occupyirg less than one third of 
the quadrant examined (Fig 4). Re- 
sponses frcm the affected quadrant 
showed a large phase lag compared 
with that of the normal homonymous 
quadrant. The VERs of other nor- 
mal homonymous quadrants were in 
phase to within the accuracy of the 
technique (Table 1), proving that the 
abnormal result was associated with 
the visual defect. These phase delays 
are tabulacec in Fig 4 and demon- 
strated by the two following cases. 

Case 1 was a 32-year-old woman 
(Fig 7) who had conjunctivitis, and 
applanation tonometry revealed in- 
traocular pressures (IOPs) of 20 mm 
Hg OD anc 30 mm Hg OS, with slight 
cupping of the left dise inferiorly. 
Field testing showed a small left-up- 
per-temporal defect with a small rela- 
tive component. 

Case 8, a 55-year-old woman with a 
suspicious optic disc, was referred by 
an opticiar, end her IOPs to applana- 
tion were 36 mm Hg OD and 26 mm 
Hg OS. Initially, no field defects 
could be detected (Goldmann perime- 
ter) and corresponding homonymous 
quadrant VERs were in phase (Fig 8, 


top). However, eight months later af- 
ter a period of poor glaucoma control, 
she was noted to have two small right 
upper nasal scotomas with a sur- 
rounding relative scotoma and a shift 
of the VER corresponding to the 
right upper nasal quadrant compared 
with that of the left upper temporal 


quadrant (Fig 8, bottom). The right Д 


optic disc was definitely cupped with 
a cup/disc diameter ratio of 0.7 with a 
sharp edge to the rim of the cup be- 
low. The left disc was normal with a 
ratio of 0.3. 

Moderate Wefects.—This was classi- 
fied as filling one third to three quar- 
ters of the affected quadrant (Fig 5). 
Either no VER was obtained on stim- 
ulating the retina corresponding to 
the defective field quadrant or a 
phase delay was observed. Normal ho- 
monymous quadrant VERs were in 
phase except in one patient with a 
unilateral cataract. Figure 9 demon- 
strates the findings in a patient with 
a right upper arcuate scotoma whose 
IOPs to applanation were 30 mm Hg 
OD and 20 mm Hg OS. The right dise 
was cupped and pale especially at the 
inferior rim with a cup/disc diameter 
ratio of 0.7, and that of the left disc 


Fig 6.—Phase angle differences of homonymous quadrant VERs from patients with severe glaucomatous field defects. Calibration as 
for Fig 4. Cases 20 and 21 have bilateral defects. 
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Fig 7.—Quadrant VERs from case 1 with early left upper temporal defect. Reference lines a-a demonstrate phase shift. 


was 0.5. No VER is detectable in rela- 
tion to the most severely affected 
quadrant (right upper nasal), but a 
phase shift was associated with the 
less affected adjacent quadrant. 

A similar pattern of responses was 
evident in a patient with a lower 
right arcuate scotoma (Fig 10) whose 
IOPs when first seen were 32 mm Hg 
OD and 21 mm Hg OS. The VER 
changes are seen here in relation to 
the lower quadrants. 

Though very variable, amplitudes 
of VERs from affected quadrants 
were usually less than those of nor- 
mal homonymous quadrants. Fre- 
quently the waveform differed, eg, 
the affected quadrant might not show 
multiple peaks present in the record- 
ing from the normal homonymous 
quadrant. 

Severe Defects.—These were classi- 
fied as involving three quarters to the 
whole quadrant tested (Fig 6). In 
most cases, no VER was obtained 
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from quadrants tested, but in three 
cases small responses showing a 
phase shift were observed. Responses 
from normal homonymous quadrants 
were in phase except in two cases 
with cuneiform cataracts in the glau- 
comatous eyes. In Fig 6, two cases 
with bilateral field defects are pre- 
sented, and the phase differences 
of homonymous quadrant responses 
quoted in relation to the normal cor- 
responding quadrant VER, if this is 
present. Patient 20 showed a delayed 
response in the right lower quadrants 
when compared with those of the left, 
and a delayed left upper nasal re- 
Sponse compared with the normal 
right upper temporal quadrant. In 
case 21, where the upper quadrants of 
both eyes were affected to different 
degrees, the right upper nasal quad- 
rant produced no VER, and the right 
upper temporal response was delayed 
with respect to that of the affected 
homonymous quadrant. 


Two recordings of the VERs from 
each of the upper quadrants are illus- 
trated in Fig 11 from patient 14 who 
presented a large upper left defect. 
This emphasizes the absent response 
(probably not a true VER) from the 
slightly less affected temporal quad- 
rant. The IOP readings on the day of 
the test were 21 mm Hg OD and 33 
mm Hg OS, and the left dise was 
deeply cupped with a cup/disc diame- 
ter ratio of 0.8. Combining the results 
from all affected segments in those 
cases without cataracts, these phase 
shifts 79.8° + 30.6^ are highly signifi- 
cant. 

All of the 20 subjects who were re- 
tested within eight months showed 
similar responses on successive occa- 
sions. Also three cases (including 
case 3 quoted above) revealed phase 
changes in the VER correlating with 
extension of their field defects into 
previously normal adjacent quadrants 
after eight months. When recordings 
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Fig 8.—Top, Quadrant VERs from case 3 with no field defect when first seen. Reference lines demon- 


strate corresponding waves in phase. Bottom. Quadrant VERs from case 3 eight months later. Field defect 
present. Corresponding phase shift evident. 
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were made with different electrode 
positions, the phase of each VER 
changed, but the relative phase of 
homonymous quadrants remained con- 
stant in the presence or absence of a 
phase shift. Tests performed with 
central fixation of the screen ("full 
field, central 8° and peripheral") did 


.. mot show significant phase changes 


except in four cases with large field 
defects. The amplitude of the re- 
sponse from eyes with moderate 
and severe defects was, however, 
markedly reduced by comparison with 
that of the normal eye. 
_ Only in those cases with marked 
unilateral cataracts were false-posi- 


E . tive results obtained, and these have 


only been included to demonstrate a 
point already known. No false-nega- 


- tives were seen in this series, and as 
= yet we have had none in research 
|. presently in progress. There are al- 


ways certain patients from whom it is 


с Fig 9.—Quadrant VERs in patient with right arcuate scotoma 
. Upper temporal VER compared with left upper nasal response. 
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difficult to obtain good VERs, and 
two patients with glaucoma and two 
with ocular hypertension required a 
repetition of the procedure before re- 
liable upper quadrant responses were 
obtained. 

Though adjacent quadrant VERs 
within each normal or ocular hyper- 
tensive eye (eg, the two upper or two 
lower quadrants) were frequently in 
phase, this was not found in all cases. 
Field assessment from the findings in 
a single eye was therefore not pos- 
sible using this criterion, and details 
of this are not included in this paper. 


Comment 


These results indicate that field de- 
fects can be detected and charted by 
observing phase changes or extinc- 
tion of the quadrant VER, especially 
in cases with uniocular field defects. 

There are a few problems to be con- 
sidered. It is well recognized that 








there are some patients from whom it 
is difficult to obtain good VERs, the 
reasons being unknown. Contributory 
factors could be muscular tension pro- 
ducing interfering spike potentials 
and a greasy scalp with a high skin 
resistance. Few patients had diffi- 
eulty in fixating steadily for the req- 
uisite period, although the éxamina- 
tion lasted at least one hour. 
Responses from the upper quadrants 
were frequently smaller than those 
from the lower quadrants, in contrast 
to the findings of Michael and Halli- 
day'" that again necessitated some 
repetition of these tests to ensure con- 
sistency of results. 

Factors such as pupil size and cor- 
neal and lentrieular opacities that 
affect retinal illumination, also 
influence the phase of the VER. Ex- 
periments employing the present ap- 
paratus and reducing retinal illumi- 
nation with graded density filters® 


(case 6). No VER from right upper nasal quadrant; phase shift of right 
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Fig 10.—Quadrant VERs in case 9 with lower right arcuate scotoma. No response from lower right nasal quadrant; phase shift of lower 
right temporal quadrant VER compared with that of lower left nasal quadrant. 


showed a progressive shift of VER 
phase, an effect that we have con- 
firmed for quadrant VERs. 
To our knowledge, there have been 
very few publications of work at- 
tempting to chart the pattern of field 
defects in terms of VER factors, es- 
pecially when employing pattern re- 
versal stimuli, and none of pattern 
reversal VERs in patients with glau- 
comatous defects. The increase in la- 
tency or phase shift of the pattern 
VER in eyes with retrobulbar neu- 
ritis observed by Halliday and his 
colleagues persisted for the period ob- 
served after the field defects were no 
longer detectable on subjective test- 
ing. These workers stimulated the 
whole field simultaneously and did 
not attempt to chart the field defect. 
This has been attempted by Regan 
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and others, who employed a check- 
erboard reversal pattern to stimulate 
adjacent half fields of the same eye 
simultaneously. By comparing the 
amplitudes of different Fourier com- 
ponents of the responses, they have 
been able to chart hemianopic de- 
fects, and by contrasting the re- 
sponses to half field flicker stimula- 
tion and eheckerboard, to determine 
macular involvement. 

Though quadrant pattern VERs 
have not deen studied in retrobulbar 
neuritis, certain comparisons with 
glaucoma are of interest. Retrobulbar 
neuritis ir its early stages frequently 
affects much of the optic nerve and no 
VER is cktained. During the recovery 
period, am apparent increase of la- 
tency is evident, its magnitude con- 
siderably greater than that seen in 


glaucomatous eyes. The reason for 
this has not as yet been elucidated, 
since its magnitude cannot be ex- 
plained by an increase in conduction 
time that has been demonstrated 
in experimentally demyelinated fi- 
bers.''? Retrobulbar neuritis causes a 
more generalized disturbance than 
glaucoma, which is characterized by 
progressive localized lesions. As ex- 
pected, large field stimulation in early 
glaucoma has not shown significant 
VER changes other than some dimi- 
nution of amplitude. 

No VER is obtained from stimulat- 
ing any localized retinal area whose 
pathway has been completely inter- 
rupted (eg, a dense scotoma occupy- 
ing a whole quadrant). Responses are 
conducted by surviving nerve fiber 
groups around the nonfunctioning 
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Fig 11.—Quadrant VERs from case 14 with large upper field defect. No response from left upper nasal quadrant, and atypical re- 


sponse from left upper temporal quadrant. 


areas, and the nature of the signals 
appears to depend on the ratio of nor- 
mal to damaged fiber groups (corre- 
sponding in part to relative scotoma) 
in the total area stimulated. An abso- 
lute scotoma occupying a relatively 
small proportion of a quadrant may 
be associated with a high percentage 
of abnormally functioning fiber 
groups with the production of a de- 
layed response on stimulation of the 
quadrant. Similarly, when all four 
quadrants are stimulated simultane- 
ously (“full field"), a delayed response 
is only observed if large scotomas are 
present; there would appear to be a 
high ratio of defective to normal fiber 
groups associated with the residual 
field. 

In spite of undeniable technical dif- 
ficulties, the technique has the merit 
of being able to detect early field de- 
fects. Further work is planned, using 
phase sensitive detectors to investi- 
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gate the possibility of VER changes 
anticipating subjective field defects 
and clinically evident optic nerve 
damage in ocular hypertensive pa- 
tients who will be followed up over 
several years. 


Prof Geoffrey Arden, gave advice, and Red- 
mond Smith, FRCS, permitted us to examine his 
patients. 
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Geographic Atrophy 


of the Retinal Pigment Epithelium 


A Manifestation of Senile Macular Degeneration 


Charles J. Blair, MD 


Eleven patients with geographic atro- 
phy of the retinal pigment epithelium 
secondary to senile macular degeneration 
are differentiated from central areolar 
choroidal sclerosis. Although these le- 
sions appear morphologically similar to 
central areolar choroidal sclerosis, they 
differ strikingly in age of onset, family his- 
tory, association with senile disciform 
macular degeneration, and pathologic 
features. 


he clinical picture of senile mac- 
ular degeneration varies greatly 

and can be confused with other dis- 
ease entities. The following are a few 
of the manifestations that have been 
described: drusen in the macula with 
derangement of the retinal pigment 
epithelium; serous detachment of the 
retinal pigment epithelium or retina 
or both, giving rise to disciform le- 
sions of the macula’; hemorrhagic de- 
tachment of the retinal pigment epi- 
thelium giving rise to dark lesions in 
the posterior pole simulating malig- 
nant melanoma?-; scar formation in 
the macula‘; hemorrhage into the vit- 
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reous with all of its implieations'; and 
massive subretinal exudation.’ 

An entity that is not commonly rec- 
ognized es a manifestation of senile 
macular degeneration is geographic 
atrophy of the retinal pigment epi- 
thelium that morphologically is quite 
similar to central areolar choroidal 
sclerosis. 

It is the purpose of this report to 
present 11 cases with geographic at- 
rophy of the retinal pigment epithe- 
lium secondary to senile macular de- 
generation, and to differentiate this 
from central areolar choroidal scle- 
rosis. 


Method 


The color fundus photographs were re- 
viewed in 184 consecutive patients cata- 
logued in the files of the Bascom Palmer 
Eye Institute under senile macular degen- 
eration. Seventeen patients (9.2%) had a 
fundus pattern of geographic atrophy of 
the retinal pigment epithelium morpholog- 
ically similar to central areolar choroidal 
sclerosis. Six of these patients were ex- 
cluded frem the series because of incom- 
plete information; of the remaining 11 
patients, 8 were examined. Indirect oph- 
thalmosecpy, fundus biomicroscopy with 
the Hruby or Goldmann ‘ens were em- 
ployed in addition to obtaining a complete 
history and performing an ccular examina- 
tion. Fluorescein angiography was per- 
formed ir ten of the 11 patients. The eyes 


of one patient were obtained at autopsy 
and were available for histologic studies. 


Results 


Clinical Findings.-The pertinent 
findings in each case are listed in the 
Table. The areas of geographic at- 
rophy of the retinal pigment epithe- 
lium were circular to oval and were 
usually sharply demarcated (Fig 1). 
Occasionally they were more irregu- 
lar and less defined (Fig 2). Their size 
ranged from one half of a disc diame- 
ter (Fig 3, left) to 3 dise diameters 
(Fig 4). There was peripapillary at- 
rophy of the retinal pigment epithe- 
lium to a varying degree in all 
patients (Fig 5, bottom right). The 
choroidal vessels were visible in all 
cases and varied in color from red to 
pale yellow. Drusen were present in 
both eyes of all cases and were most 
numerous in the posterior pole (Fig 6, 
top left and top right, 7, and 8). The 
lesions were single in nine cases and 
multiple in two. All cases demon- 
strated other evidence of senile dis- 
ciform macular degeneration ranging 
from disturbance of the retinal pig- 
ment epithelium and drusen in all 
cases (Fig 5, bottom right), to serous 
or cicatricial detachment of the retina 
and retinal pigment epithelium in 
three cases (Fig 5, top left, 9, left, and 
10, left). The lesions were bilateral in 
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six cases and unilateral in five. When 
bilateral, the lesions were usually 
symmetrical in size and configura- 
tion. 

Five men and six women were in- 
volved. All of the patients were white, 
but it is hard to determine the impor- 
tance of this in that a large majority 
of patients seen in the private clinic 
at the Bascom Palmer Eye Institute 
are white. No correlation could be 
made with any systemic illness. A de- 
tailed family history showed no evi- 
dence of abnormality in all cases. 
However, no family members were 
examined by the author. The age of 
onset was 55 to 85 years old, with an 
average age of onset of 74 years. The 
nature of onset was generally in- 
sidious (eight out of 11 cases) with 
gradual progression. The duration of 
symptoms ranged from two months 
to 18 years. In general, the history in- 
dicated gradual deterioration of vi- 
sion. In no case had visual function 
improved. Visual acuity in the 17 in- 
volved ranged from 20/50 to counting 
fingers at one foot. Visual acuity in 12 
of these eyes was 20/300 or less. 

Fluorescein Angiography.— Fluores- 
cein angiography was done in ten 
cases and showed considerable at- 
rophy of the pigment epithelium in 
the involved areas, with the back- 
ground choroidal fluorescence coming 
through brightly. The choroidal ves- 
sels generally appeared to fil with 
fluorescein (Fig 6, bottom left). Dru- 
sen were a prominent feature seen on 
angiography in all eyes, more concen- 
trated in the posterior pole (Fig 6, 
bottom right). 


Report of Cases 


The following case report is presented in 
detail because it demonstrates a possible 
mechanism for the development of the le- 
sion. (This case has been presented previ- 
ously.*) 

Case 5.—An 85-year-old white man was 
first seen in December 1963, with a six- 
month history of painless progressive loss 
of vision in his left eye. Visual acuity at 
that time was 20/40 in the right eye and 
20/200 in the left eye with bilateral poste- 
rior subcapsular cataracts. His fundi were 
normal except for drusen in the posterior 
poles. His visual acuity progressively de- 
creased to 20/80 in the right eye and hand 
movements in the left eye. In February 
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Fig 1.—Both eyes of patient 1 show symmetrical areas of atrophy of pigment epithe- 
lium with sclerotic-appearing choroidal vessels. Note pigment clumping in each le- 
sion, as well as symmetry of lesions. 


Fig 2.—Both eyes of patient 2 show large irregular areas of pigment epithelial atrophy 
with visible choroidal vessels, and scattered drusen. 





Fig 3.—Right eye (left), shows multiple areas of pigment epithelial atrophy; left eye 
(right) atrophy of peripapillary pigment epithelium and scattered drusen (case 3). 
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1968, he underwent an uneventful intra- 
capsular cataract extraction on the left eye 
with a best corrected vision of 20/30. On 
July 30, 1968, he underwent an uneventful 
intracapsular cataract extraction in the 
right eye and was discharged on Aug 4, 
1968, after an uneventful immediate post- 
operative course. On Aug 15, 1968, on a fol- 
low-up visit, he was noted to have a serous 
detachment of the retinal pigment epithe- 
lium in the macular area of the right eye 
(Fig 5, top left) that was confirmed by 
fluorescein angiography (Fig 5, top right). 
This was still present on Sept 25, 1968. On 
Oct 23, 1968, the serous detachment had 
absorbed, except for inferonasally, leaving 
a well-demarcated area of pigment epithe- 
lial atrophy with underlying, visible 
sclerotic-appearing choroidal vessels 
(Fig 5, bottom left). This has remained 
stable, and best corrected vision is 20/300 
in the right eye. His left fundus had dru- 
sen in the posterior pole, some disturbance 
of the retinal pigment epithelium in the 
macula, and a prominent area of pigment 
atrophy around the disc (Fig 5, bottom 
right). 

The following case is presented in detail 
because the eyes were obtained for histo- 
logic examination. (The histopathologic 
findings were previously reported.") 

CASE 11.-А 76-year-old white woman 
had been followed up at the Bascom 
Palmer Eye Clinic for several years be- 
cause of senile disciform macular degener- 
ation. She had noted progressive loss of vi- 
sion in both eyes for approximately four 
years prior to her death. Her family his- 
tory indicated no ocular problems. Her ocu- 
lar examination showed a best corrected 
vision of 20/80 in each eye one year before 
her death. Her fundus examination at that 
time demonstrated a well-demarcated area 
of atrophy of the pigment epithelium in 
the maculae of both eyes, with sclerotic-ap- 
pearing choroidal vessels beneath. There 
were scattered drusen and peripapillary 
atrophy of the retinal pigment epithelium. 
The patient died of an acute myocardial in- 
farction and the eyes were obtained for 
pathologic examination. 

Gross examination of both eyes showed 
scattered drusen in the posterior pole and 
well-demarcated oval zones of atrophy of 
the retinal pigment epithelium measuring 
2-disc diameters in both maculae. 

Microscopically (Fig 11), there was 
thickening of the intracapillary stroma of 
the choriocapillaris in the macular region, 
with relative absence of erythrocytes in 
their lumens compared with other areas. 
The retinal pigment epithelium was atro- 
phic within the well-demarcated area, and 
there was a sharp zone of transition to rel- 
atively normal pigment epithelium at the 
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Fig 4.—Botn eyes of patient 4 show large oval areas of atrophy of retinal pigment epi- 
thelium with underlying visible sclerotic-appearing vessels and scattered drusen. Note 
that lesions ere fairly symmetrical. 


Fig 5.—Top left, Appearance of macula of right eye on Aug 15, 1968, with serous de- 
tachment o* pigment epithelium (arrow). Top right, Fluorescein angiography (late phase) 
demonstrates fluorescein in pigment epithelial detachment. Bottom left, Appearance of 
macula on Oct 23, 1968, after most of serous fluid had been absorbed. Note that pigment 
epithelium has atrophied wth underlying visible sclerotic-appearing vessels. Infer- 
onasally is г hamorrhagic detachment of retinal pigment epithelium (arrow). Bottom 
right, Left eys. Scattered drusen and atrophy of peripapillary pigment epithelium (case 
5). (From Gess.*) 
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edge. There was fibrous metaplasia of the 
retinal pigment epithelium in the lesion. 
There were scattered areas of pigment epi- 
thelial degeneration throughout the eye. 
Bruch membrane showed areas of calcific 
degeneration and there were large drusen 
excrescences in many areas through the 
posterior pole. The larger choroidal vessels 
appeared normal without evidence of scle- 
rosis. There was a zone of atrophy of the 
pigment epithelium adjacent to the tempo- 
ral margin of the disc. There were changes 
in the retina attributed to postmortem ar- 
tifact. 


Comment 


Nettleship? first described the en- 
tity of central senile areolar choroi- 
dal atrophy. He included the term 
"senile" in his description because he 
believed the lesion was caused by se- 
nile changes in the choroidal vessels 
of the eye. Wood, Fridenwald," and 
Gass* have also implicated senile 
changes in the choroid as important 
in the pathogenesis of such lesions. 

In 1939, Sorsby" described two 
brothers with bilateral central areolar 
choroidal sclerosis, both of whom had 
the onset of decreased vision around 


Fig 6.—Top, Both eyes of patient 6 show well-demarcated atrophy of pigment epithe- 20 years of age. In 1953, Sorsby and 
lium with sclerotic-appearing choroidal vessels and scattered drusen. Note lesions are Crick reported four additional fam- 
fairly symmetrical. Bottom left, Right eye, early fluorescein phase showing filling of ilies with central areolar choroidal 
smaller choroidal vessels. Bottom right, Right eye, late fluorescein phase showing trans- 2 

sclerosis. The age of onset was the 205 


mission of choroidal fluorescence and drusen. А а > 
in two families, and the late 40s in 


one family. In the fourth family, the 

age of onset was not determined. The 

fully developed lesion with well-de- 

marcated exposure of the choroidal 

vessels was not seen under 50 years of 

age. In three of these families, the af- 

fection was observed in siblings only; 

in the fourth, in a mother and daugh- 

Fig 7.—Both eyes of patient 7 show multiple areas of atrophy of retinal pigment epithe- ter. The authors thought that “the 

lium with scattered drusen. classical designation of central senile 

areolar choroidal atrophy is unwar- 

ranted insofar as it stresses senility 

and atrophy as essential features,” 

and that “it is only in old age that the 

advanced stage of central areolar 

choroidal sclerosis has been recog- 

nized, but the affection itself is essen- 

tially one of early and middle life.” 

They proposed that the term “central 

areolar choroidal sclerosis” be used 

and that such lesions were “pathog- 

nomonie" of the dominantly inherited 
genetic entity. 

Ashton'* described the histopath- 

ologie findings from one of Sorsby's 
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Fig 8.—Left, Note numerous drusen and peripapillary atrophy of pigment epithelium of 
right eye. Right, Well-demarcated oval area of pigment epithel al atrophy with underlying 
visible sclerotic-appearing choroidal vessels in left eye (case 8). 


Fig 9.—Left, Serous detachment of retinal pigment epithelium (arrow) with scattered 
drusen in right eye. Right, Irregular area of atrophy of pigment epithelium with scattered 
drusen in left eye (case 9). 





Fig 10.—Left, Old cicatricial detachment of retinal pigment epithelium (black arrow) 
with scattered drusen in right eye. Note subpigment epithelial neovascularization arising 
from choroid (white arrow). Right, Irregular well-demarca:ed area of atrophy of pigment 
epithelium and visible choroidal vessels in left eye (case 10). 





cases of central areolar choroidal scle- 
rosis. He found a well-demarcated 
avascular zone extending from the 
submacular region to the disc. The 
choroid was atrophic and fibrosed 
with disappearance of nearly all of 
the choroidal vessels. The retinal pig- 
ment epithelium and outer retinal 
layers had disappeared without glial | 
replacement. There was no evidence 
of arteriosclerotic changes within the 
choroidal vessels. He concluded that 
the findings suggested vascular at- 
rophy rather than choroidal angio- 
sclerosis. Fenry, Llovera, and Shafer’ 
examined a case pathologically and 
found that the retinal pigment epi- 
thelium was absent, the choriocapil- 
laris was obliterated, and the remain- 
ing choroid was atrophic. 

The cases presented in this report 
differ strikingly in many respects 
from those described by Sorsby and 
Crick,? although morphologically 
they are very similar. The age of on- 
set of symptoms was much later in 
life than Sorsby's cases. There was 
family history of disease in Sorsby's 
cases and no history in these cases. 
All of Sorsby's cases showed bilateral 
involvement, whereas only six of 11 
patients had bilateral involvement in 
the present series. In Sorsby's cases, 
drusen were not described, whereas 
in the present series, this was a con- 
spicuous feature. The pathologic fea- 
tures also differed as previously de- 
scribed. 

It is evident from the aforemen- 
tioned that we are dealing with two 
different disease entities with similar 
ophthalmoscopic features. The lesions 
presented by Sorsby represent an in- 
herited disease becoming symptomat- 
ic relatively early in life, while the le- 
sions in this series are a consequence 
of senile changes becoming sympto- 
matic relatively late in life. It is 
suggested that the term geographic 
atrophy of the retinal pigment epi- 
thelium secondary to senile macular 
degeneration be used to describe the 
latter. It has been our experience that 
the senile variety occurs much more 
frequently than the inherited variety. 

Gass’ described the pathogenesis of 
senile disciform macular degenera- 
tion resulting from encroachment on 
the choriocapillaris bed by the thick- 
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ening of the intercapillary stroma 
with the irregular thickening and de- 
generation of Bruch membrane. This 
results in the loss of normal adhesion 
between the pigment epithelium and 
Bruch membrane, with ingrowth of 
new vessels from the choriocapillaris 
into the subpigment epithelial space. 
This sets the stage for serous or hem- 
orrhagic detachment of the pigment 
epithelium. Once the pigment epithe- 
lium detaches, the overlying pigment 
epithelial cells and neurosensory cells 
of the retina undergo degeneration. 
If the serous or hemorrhagic fluid is 
reabsorbed, this would leave a well- 
demarcated area of atrophy of the 
pigment epithelium through which 
the underlying choroidal vessels could 
be seen. The well-demarcated borders 
of a pigment epithelial detachment 
would explain the well-demarcated 
borders of pigment epithelial at- 
rophy. A diagrammatic representa- 
tion of this mechanism is outlined in 
Fig 12. Case 5, as previously de- 
scribed, demonstrates this course of 
events. 

Another possible mechanism for fo- 
cal atrophy of the pigment epithelium 
and neurosensory retina would be fo- 
cal ischemic changes in the under- 


Fig 11.—Microscopical section taken at 
margin of lesion in right eye. Note abrupt 
atrophy and metaplasia of pigment epithe- 
lium at this point (arrow). Bruch mem- 
brane shows areas of calcific degenera- 
tion and thickening. There is a relative 
paucity of blood cells in choriocapillaris. 
Larger choroidal vessels appear normal 
(case 11, hematoxylin-eosin, original mag- 
nification x 200). (From Gass.*) 
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Summary of Clinical Data* 


Vision 


Case No.t/ 
Age/Sex/ 
Figure No. 


1/64/M/1 


Duration, (Best 


OD 
CF 2 ft 


Eye Involved 
8 yr, 

gradually pro- 

gressive, OU 
5 уг, 

gradually pro- 

gressive, OU 


2/68/F/2 CF 10 ft 


Progression, and || 5X — —— — — — ——— —, 


Size (in Disc 
Diameters), Shape Color of 
of Lesion, and Choroidal 
Demarcation Vessels 
1.5X1.5, Pink to 
OU circular, yellow 
sharp 
3x3, 
OU circular, 
fairly sharp 


Corrected) 


os 
CF 1 foot 


CF 8 ft Pink to 


yellow 


3/68/M/3 3 mo, 20/80-2 20/30 5-6 areas Pine” 


gradually pro- 
gressive, OD 


12 yr, 
gradually pro- 
gressive, OU 


3 mo, 
stable, 
OD 
7 yr, 
gradually pro- 
gressive, OU 
18 yr, 
gradually pro- 
gressive, OU 
З уг, 
gradually рго- 
gressive, OS 
2mo, 
stable, 
OS 
7 yr, 
gradually pro- 
gressive, OS 
4yr, 
gradually pro- 
gressive, OU 


4/71/M/4 20/300 


5/85/M/5 20/300 
6/55/F/6 5/200 
7/55/F/7 20/400 
8/69/F/8 20/30 
9/81/M/9 CF 14 ft 
10/60/F/10 5/400 


11/76/F/11 20/80 





0.5X1.0, 
oval, sharp 
2.5X2.0, 
OU oval, 
sharp 
2.0X1.5, 
oval, 
sharp 
1.5X2.0, 
circular, 
sharp 
5-6 areas OU 
0.5X1.0, 
sharp 
2X4, 
oval, 
sharp 
1X1, 
irregular oval, 
sharp 
1.5X2.0, 
irregular oval, 
sharp 
2X2, 
OU irregular 
oval, sharp 


Pink to 
yellow 


20/300 
Yellow 


20/30 


Pink to 
yellow 


20/50 
20/400 Pink 


Pink to 
yellow 


20/400 
CF 6 ft Pink 


Red to 
yellow 


20/70-2 


Pink to 
yellow 


20/80 


* All patients included in this table were white. There were no family histories of abnor- 


malities. 
t Except for patient 11 with hypertension an 
the other patients had no medical histories of 


d patients 1 and 4 with coronary artery disease, 
disease. Drusen and peripapillary atrophy were 


present in both eyes throughout the series. Except for patients 1, 5, and 9 who had sudden 


onset of visual disturbance, the other onsets 


were insidious. 


Fig 12.—Proposed pathogenesis of geographic atrophy of retinal pigment epithelium. 
A, Serous detachment of retinal pigment epithelium secondary to senile macular degen- 
eration; B, atrophy of retinal pigment epithelium and neuroreceptors; C and D, absorp- 
tion of serous fluid leaving circumscribed zone of atrophy of retinal pigment epithelium 
and neuroreceptors, ''a window into the choroid." R indicates retina; R & C, rods and 
cones; RPE, retinal pigment epithelium; SF, serous fluid; BM, Bruch membrane; CC, 
choriocapillaris; C, larger choroidal vessels; S, sclera. 
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lying choriocapillaris without serous 
detachment of the retinal pigment 
epithelium. It is difficult, however, 
to understand how such a mechanism 
would give rise to such a well-demar- 
cated area of atrophy of the retinal 
pigment epithelium. 

The sclerotic appearance of the 
larger ehoroidal vessels in the lesions 
is undoubtedly due primarily to the 
absence of the retinal pigment epi- 
thelium, which normally alters their 
color. Often a single sclerotic appear- 
ing choroidal vessel could be followed 
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in its course and would change in 
color from yellow to reddish orange as 
it passed beneath the margin of the 
lesion inte an area where the pigment 
epithelium was relatively normal. 
Pathologieally, there was no evidence 
of sclerosis of the larger choroidal 
vessels. 

Gass'* has presented evidence that 
senile macular degeneration can be 
inherited on an autosomal dominant 
basis. In the present study, there 
were no family histories of disease, 
but it should 5e emphasized that the 
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Flecked Retina 


Appearance Secondary to Oxalate Crystals 
From Methoxyflurane Anesthesia 


John D. Bullock, MD, Daniel M. Albert, MD 


Calcium oxalate crystals were demon- 
strated in the retinal pigment epithelium 
(RPE) of a 66-year-old white man with 
changes in the fundus oculi consistent 
with the flecked retina syndrome. The pa- 
tient had a history of rheumatoid arthritis, 
mild hypertension, and mild renal insuffi- 
ciency presumed due to his hypertension. 
He underwent prolonged abdominal sur- 
gery under methoxyflurane anesthesia, 
following which he developed acute ir- 
reversible renal failure. Calcium oxalate 
crystals were demonstrated postopera- 
tively in a kidney biopsy specimen. He 
subsequently was maintained on renal di- 
alysis with decreasing renal function. 
Several weeks before his death fundus 
examination revealed a picture sugges- 
tive of a flecked retina syndrome. At au- 
topsy, widespread oxalosis was found in- 
cluding crystals in the RPE and in some 
areas in the neural retina and ciliary epi- 
thelium. 


A patient developed acute irre- 
versible renal failure following 
administration of methoxyflurane an- 
esthesia. Fundus examination prior 
to his death revealed an apparent 
"flecked retina syndrome." At subse- 
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quent postmortem examination, dif- 
fuse deposition of caleium oxalate 
crystals was found in the retinal pig- 
ment epithelium (RPE) as well as in 
the kidney, thyroid gland, epidid- 
ymus, epicardium, and bronchus. 

The term “flecked retina syn- 
drome" was applied by Krill and 
Klien’ in 1965 to several conditions 
having a related fundus appearance: 
(1) several disorders characterized by 
numerous colloid bodies (drusen)*-5; 
(2) fundus flavimaculatus'; and (3) 
fundus albipunctatus. Colloid bodies 
or drusen have been well recognized 
histopathologically as hyaline excres- 
cences on Bruch membrane related to 
degeneration of the RPE. Little is 
known regarding histopathology of 
fundus flavimaculatus and fundus al- 
bipunctatus.” 

In the present case the picture of a 
flecked retina syndrome occurred as a 
consequence of the deposition of cal- 
cium oxalate crystals in the area of 
the RPE. In a review of the litera- 
ture, no previous reports of calcium 
oxalate deposition in the RPE could 
be found. The medical history, clinical 
findings and course, and histopathol- 
ogy constitute the basis of this report. 


Report of a Case 


The patient was first seen by an oph- 
thalmologist in 1955 because of vitreous 
floaters. At that time the best corrected vi- 
sual acuity was 20/15 OU; the intraocular 
pressures were 15 mm Hg bilaterally; the 


visual fields were full, and the fundi were 
described as entirely normal. The patient 
was next seen in 1962 and again no ocular 
abnormalities were found. In November 
1966, the patient developed a presumed 
bacterial conjunctivitis that cleared on 
treatment with sulfa eye drops. 

In October 1967, the patient, then 61 
years of age, was examined at Yale-New 
Haven Hospital because of a three-month 
history of arthritis and mild bilateral 
episcleritis. It was noted at this time that 
the patient’s mother had had adult onset 
diabetes mellitus and his father died of 
a cerebrovascular accident. There was no 
personal or family history of nephrol- 
ithiasis or other renal disease, nor was 
there family history of eye disease. The 
patient had an extensive examination, the 
results of which included mild hyperten- 
sion, a normal urinalysis, and a serum 
creatinine concentration (1.5 mg/100 ml). 
A diagnosis of seronegative rheumatoid 
arthritis was made. The patient was 
treated with systemic and ocular corti- 
costeroids following which the episcleritis 
resolved. The hypertension was controlled 
with reserpine and hydrochlorothiazide. 

In February 1968, the patient had a rou- 
tine eye examination. The findings on di- 
rect and indirect ophthalmoscopy through 
dilated pupils were recorded as entirely 
normal bilaterally. The results of the 
remainder of the eye examination were 
within normal limits. 

The patient was admitted to Yale-New 
Haven Hospital in December 1968, at 
which time he underwent a hemorrhoidec- 
tomy under caudal lidocaine (Xylocaine) 
hydrochloride anesthesia. Routine eye ex- 
amination at this time revealed no ocular 
abnormalities. Laboratory data obtained 
during this hospitalization included a uri- 
nalysis showing a 3+ reaction for protein 
and a serum creatinine level of 2.6 mg/100 
ml. The impaired renal function was at- 
tributed to the patient’s hypertension. 

In January 1969, the patient was ad- 
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mitted to the Yale-New Haven Hospital 
with the clinical presentation of obstruc- 
tive jaundice. The fundi were described as 
normal on the admission examination. The 
result of laboratory studies at this time in- 
cluded proteinuria (2+), a serum creati- 
nine level of 3.5 mg/100 ml; bilirubin level, 
2.4 mg/100 ml; serum amylase value, 2,400 
unitg/100 ml, and serum glutamic oxaloace- 
tic trafaminase value, 178 units/100 ml. 
An intravenous pyelogram revealed poor 
function bilaterally and a filling defect in 
the left kidney consistent with a renal in- 
farct. Preoperatively, the patient received 
phenobarbital and pentobarbital, but was 
not given any tetracycline medications. 

The patient underwent an exploratory 
laparotomy under methoxyflurane anesthe- 
sia of 4% hours duration. An antrectomy, 
vagotomy, and gastroenterostomy were 
performed for the correction of an inter- 
mittently obstructing duodenal diver- 
ticulum. Although there were no episodes 
of hypotension or cardiac arrhythmia, 
acute, irreversible nonoliguric renal failure 
rapidly ensued. Dialysis was initiated, and 
a percutaneous renal biopsy performed on 
the 38th postoperative day showed exten- 
sive renal oxalate deposition in the tubules 
and interstitium, severe interstitial scar- 
ring, tubule dilation and atrophy, arterio- 
sclerosis, and arteriolosclerosis (Fig 1). The 
pathologic diagnosis was acute renal fail- 
ure associated with massive oxalate crystal 
deposition. The patient was maintained on 
center-based hemodialysis for the subse- 
quent 3% years. 

In May 1972, the patient was admitted 
because of a three-day incidence of fever 
and chills. The admitting physical exami- 
nation by a medical intern revealed "scat- 
tered hard exudates" in both fundi. No 
hemorrhages were detected and ophthalmo- 
logical consultation was not requested. The 
patient was discharged four days later 
with a diagnosis of a presumed systemic 
viral infection superimposed on his chronic 
renal failure. 

The patient's general medical condition 
further deteriorated, and in September 
1972 during an admission for hemodialysis, 
he was seen as part of a program in which 
the eyes of terminal patients was exam- 
ined and clinical and pathologie correla- 
tions are made when possible.' 

Eye examination revealed corrected vi- 
sual acuities of 20/30 OU. External and 
slit-lamp examination results were un- 
remarkable with the exception of mild 
bilateral nuclear sclerosis. Findings on to- 
nometry, gonioscopic and visual field ex- 
aminations were also within normal limits. 
Examination of the ocular fundi revealed 
numerous yellowish-white punctate lesions 
diffusely scattered throughout the poste- 


* Arch Ophthalmol/Vol 93, Jan 1975 


rior poles and midperiphery of both еуез. 
The appearaace of the optic discs, maculae, 
and vessels wes normal, and no lesions 
were seen in the periphery. A diagnosis of 
fundus albipanetatus was suspected. Fun- 
dus photography was perfcrmed, docu- 
menting the »unctate lesions (Fig 2 and 3), 
and the patient was then scheduled for 
fluorescein angiography and electroreti- 
nography. He died several days later, how- 
ever, before these studies could be carried 
out. 

Pathologie Findings of the Eye.—The gross 
appearance and histopatholcgic changes 
were similar in both eyes. The right globe 
was fixed in 5% glutaraldehyde phosphate 
buffered to ph 7.4 and a collotte was re- 
moved and pcstfixed in 1% osmium tetrox- 
ide for electron microscopical study. The 
left globe was fixed in 4% buffered formal- 
dehyde solution. The left globe measured 
24х 24х24 mm. The cornea was 10x11 
mm, and the dupil was 4 mm in diameter. 
Approximately 10 mm of opti» nerve was 
attached to the globe. The eye was opened 
in the horizcntal plane of the section. 
The findings on external examination of 
the eye were 2ssentially unremarkable, as 
were the findings on examination of the 
cornea, anterior chamber, angle, and iris. 
Slight nuclear sclerosis was apparent in 
the lens. The vitreous, choroid, disc, and 
sclera were normal in appearence. Under 
the dissecting microscope, gross examina- 
tion of the RFE following removal of the 
neurosensory retina showed extensive 
crystalline deposits (Fig 4). Using a 25- 
gauge needle one of these deposits was 
removed and examined microscopically 
between crossed polarized filters. The 
crystalline deposit exhibited notable bi- 
refringence. 

On microscopical examination of hema- 
toxylin-eosin stained sections, the cornea, 
anterior chamber, and angle appeared un- 
remarkable. Tre iris stroma was slightly 
atrophic and the ciliary processes were 
hyalinized. An occasional birefringent 
crystal was seen in the area of the pig- 
mented epithelium of the ciliary body. The 
lens showed nuclear sclerosis and minimal 
cortical degeneration. The vitreous was un- 
remarkable. Microscopical examination of 
the RPE revealed multiple birefringent 
crystalline depesits of both eyes extending 
to the midperphery (Fig 5). Occasional 
drusen were seen, most commonly periph- 
erally (Fig 6). A few additional crystals 
were noted in the inner layers of the 
retina. The геі па showed early peripher- 
al microcystoid degeneration. The choroid 
and choriocapiliaris were unremarkable as 
were the optic nerve and sclera. Examina- 
tion of alizarin red- and Von Kossa-stained 
sections not only failed to show positive 
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calcium crystals but also frequent empty 
spaces corresponding to crystals in the 
hematoxylin-eosin stained sections were 
noted. The findings on examination of the 
right eye were entirely similar. 

Crystal Examination.—Slides of the other 
organs from the general autopsy speci- 
mens were then obtained and examined by 
microscopy using crossed polarizers. Iden- 
tical crystals were noted in the kidney, 
epicardium, bronchus, thyroid gland, and 
epididymus. “Wet” kidney preserved in 
formaldehyde solution was noted to con- 
tain multiple, grossly visible, whitish crys- 
talline deposits. Standard x-ray diffraction 
and optical index studies were carried out 
on crystals removed from the kidney. 
These techniques positively identified the 
crystals as calcium oxalate.'*'^ Because the 
concentration of crystals in the eye and the 
other organs was insufficient for these 
studies, positive identification of calcium 
oxalate was made by utilization of the his- 
tochemical "bubble" test of Johnson'* and 
subsequent alizarin red staining of the re- 
sidual crystals. The histochemical presence 
of calcium oxalate was confirmed in the 
original kidney biopsy material, the RPE, 
the postmortem kidney, the heart, thyroid, 
and bronchus. The details concerning the 
x-ray diffraction data, optical analyses, 
and other pertinent information have been 
reported elsewhere." 

The final pathologic diagnoses were 
chronic interstitial nephritis, nephrolithi- 
asis, fibrinous pericarditis, atherosclerotic 
cardiovascular disease, old myocardial in- 
farcts, cholelithiasis, chronic pancreatitis, 
and generalized oxalosis. 


Comment 


Oxalosis.-Oxalic acid (HOOC- 
COOH) is a common organic acid 
formed as a metabolic product that 
can combine with the calcium ion to 
yield the insoluble salt, calcium oxa- 
late. An estimated two thirds of all 
kidney stones contain some calcium 
oxalate, while 40% are composed en- 
tirely of this compound.'* Deposition 
of calcium oxalate in various tissues 
of the body is a pathologic condition 
termed oxalosis. Four varieties of 
oxalosis have been recognized: (1) dif- 
fuse oxalosis, in which calcium oxa- 
late crystals are noted in multiple or- 
gans; (2) renal oxalosis, in which the 
deposition is confined to the kidney; 
(3) incidental oxalosis, in which occa- 
sional ealeium oxalate crystals are 
noted in patients who do not have a 
recognized disorder of oxalate metab- 
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olism; and finally (4) ocular oxalosis, 
in which the crystals are noted only in 
the eye. 

Diffuse oxalosis previously has been 
described only in two disorders: pri- 
mary hyperoxaluria and ethylene gly- 
col poisoning. Primary hyperoxaluria 
is an extremely rare inborn error of 
metabolism. Two enzymatictypes have 
been delineated'??*: glycolic aciduria 
and glyceric aciduria, which are due 
to deficiencies of glyoxylate carboli- 
gase and D-glyceric dehydrogenase, 
respectively. In these disorders the 
excessive synthesis and excretion of 
oxalate leads to nephrolithiasis and 
nephrocalcinosis, terminating in 
uremia. Ethylene glycol poisoning?'^ 
results from the accidental ingestion 
of the commercial antifreeze prepara- 
tion used in automobile radiators or is 
due to ingestion by those seeking an 
ethanol substitute. Ethylene glycol is 
catabolized to oxalate. In neither con- 
dition has ocular deposition of the 
crystals been proved. Reference has 
been made to fundus lesions in pa- 
tients with diffuse oxalosis, but these 


have not been substantiated with, 


fundus, photography or histopatho- 
logy.?*? 

Deposition of oxalate confined to 
the kidney, ie, renal oxalosis, has been 
described in conjunction with a vari- 
ety of renal diseases,'*** with oxalate 
intoxication from either the chemical? 
or from foodstuffs, as in rhubarb glut- 
tony?"* following diethylene glycol 
poisoning, in experimental conditions 
such as glyoxylate* or glycolate* ad- 
ministration and pyridoxine?** ог 
thiamine?" deficiency, and in a host 
of systemic diseases including cir- 
rhosis of the liver, Klinefelter syn- 
drome, hyperparathyroidism, sarcoi- 
dosis, and intestinal disease.?'**-*° 
Most recently, renal oxalosis with 
transient hyperoxaluria has been re- 
ported following methoxyflurane an- 
esthesia. 

Extrarenal calcium oxalate crystals 
occasionally are seen as incidental 
postmortem findings in the thyroid 
gland, walls of blood vessels, and the 
myocardium,?** presumably as a re- 
sult of tissue injury. 

In a review of the literature, ocular 
calcium oxalate deposition previously 
was found only to have been described 
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intraretinally in the eyes of patients 
with long-standing retinal detach- 
ment,* and in the lenses of patients 
with morgagnian саќагасіѕ* and pha- 
kolytic glaucoma.**** In none of these 
cases was calcium oxalate noted in 
the RPE. 

Methoxyflurane.- Methoxyflurane 
(1, 1-difluro-2, 2-dichloroethyl methyl 
ether) is a commonly used, nonflam- 
mable, general inhalant anesthetic that 
was introduced into clinical anes- 
thesiology by Artusio et al“ in 1960. 
It is easily administered, has good 
analgesic properties, and is associ- 
ated with a low incidence of cardiac 
arrhythmias. Methoxyflurane is be- 
lieved not to sensitize the myo- 
eardium to catecholamines and is, 
therefore, considered safe in the 
management of pheochromocytoma. 
Methoxyflurane has been widely used 
as an analgesic in the management of 
pain during the first stage of labor 
since its potency permits its use in 
self-administered, hand-held inhalers 
at low concentrations. Additional ad- 
vantages of this agent have been 
stated to be infrequent brochiolar 
constriction or laryngeal spasm, pre- 
dictable awakening times without un- 
expected rapid changes in anesthetic 
depth, and postanesthetic analgesia, 
reducing the need for supplemental 
narcotics in the immediate postopera- 
tive period.** Tammisto et al*? consid- 
ered it particularly suited for ophthal- 
mic surgery because of its safe use 
with electrocautery, its ability to re- 
duce ocular movements, its low inci- 
dence of postoperative vomiting, and 
the associated high tolerance of en- 
dotracheal tubes at light planes of 
anesthesia. 

As with many new agents, its tox- 
icity was not appreciated in the early 
enthusiastic reports. Artusio et al,“ in 
their original report, described one 
death from progressive renal failure, 
thought not to be related to anesthe- 
sia, and in a personal communication 
to Paddock et al described three 
patients who had increased urinary 
output, BUN values, and creatinine 
concentrations after methoxyflurane 
anesthesia. 

In 1964, Paddock et al* first re- 
ported renal failure in three patients 
following methoxyflurane administra- 





Fig 1.—Kidney biopsy specimen shows 
abundant birefringent calcium oxalate 
crystals. Crystal index” of this specimen is 
620 (hematoxylin-eosin, partially polarized 
light, original magnification x 40). 


tion, two of whom died in uremia. Ex- 
amination of the kidney at necropsy 
revealed extensive deposition of cal- 
cium oxalate crystals. Numerous re- 
ports of acute irreversible nonoliguric 
renal failure with the histopathologic 
findings of renal oxalosis have since 
confirmed this relationship.** In 
1966, Crandell et al? and Pezzi et а]? 
described a clinical picture resem- 
bling nephrogenic diabetes insipidus, 
with failure of the renal tubules to re- 
spond normally to antidiuretic hor- 
mone, immediately following the use 
of methoxyflurane. In a controlled 
prospective study in which 50 pa- 
tients undergoing retinal detachment 
surgery were alternately given meth- 
oxyflurane or halothane anesthesia, a 
significant rise in the mean serum 
creatinine level was noted in the 
methoxyflurane group alone but no 
instances of renal failure occurred.* 
Elkington et al^ found polyuria and 
azotemia lasting three weeks in an 
obese patient who had received meth- 
oxyflurane for six hours during a reti- 
nal detachment procedure. Franscino 
and co-workers confirmed the find- 
ings of renal oxalosis and demon- 
strated transient hyperoxaluria in 
their patients.** Haladay et al* found 
several fluorinated hydrocarbons as 
urinary breakdown products of meth- 
oxyflurane and postulated, but did 
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Fig 2.—Fundus photograph, 
OD, showing numerous yellow- 
ish-white punctate lesions in the 


posterior pole. 
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Fig 3.—Fundus pho- 
tograph, OS, with an 
identical appearance. 





Fig 4.—Magnified gross photo- 
graph of RPE showing numerous crys- 
talline deposits (reflected polarizeg 
light, original magnification X 40). 


Fig 5.—Birefringent crystalline deposits 
in RPE cell layer (hematoxylin-eosin). 
Top left, Low power, partially polarized 
light (original magnification х 25); top 
right, unpolarized (original magnification 
х 100); bottom left, partially polarized 
light (original magnification x 100); bot- 
tom right, fully polarized light (original 
magnification x 100). 
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not prove, that oxalic acid was formed 
as an additional by-product. Later 
Taves et al suggested that one of 
the metabolities of methoxyflurane, 
inorganic fluoride, may be related to 
its renal toxicity, since rats fed a diet 
high in sodium fluoride develop poly- 
uric renal failure," and since the fluo- 
ride ion is known to inhibit anti- 
diuretic hormone. In 1971, Mazze et 
al“ found serum inorganic fluoride 
concentration and urinary inorganic 
fluoride and urinary oxalic acid ex- 
cretion to be greatly elevated in ten 
patients given methoxyflurane. They 
showed, in addition, that urinary ex- 
cretion of fluoride and oxalic acid 
increases linearly with duration of 
methoxyflurane and persists for sev- 
eral weeks following the anesthesia. 
They proposed the following meta- 
bolie pathway for the biotransforma- 
tion of methoxyflurane: methoxy- 
flurane (CH,-O-CF,-CHCl,) — oxalic 
acid (HOOC-COOH) + fluoride ions 
(2 F-). At the present time there is 
controversy as to which of these two 
substances (oxalic acid or fluoride) is 
the principal nephrotoxin. Oxalate 
may be responsible for the irrevers- 
ible nature of the renal failure, and 
the vasopression-resistant polyuria 
may be due to the fluoride ion. 

The advisability of the use of meth- 
oxyflurane for prolonged general anes- 
thesia recently has been questioned 
in view of the substantial risk of pro- 
ducing acute renal failure.? The man- 
ufacturer subsequently published a 
reevaluation of the agent and advised 
restricting its use except to cases of 
short duration and in patients with 
normal renal function.‘ 

In the present case, a patient with 
mild renal insufficiency possibly re- 
lated to mild persistent hypertension 
was subjected to prolonged anesthe- 
sia with methoxyflurane. Preopera- 
tively, the patient had received both 
phenobartibal and pentobarbital but 
was not given tetracycline, which has 
been shown to have an adverse effect 
on methoxyflurane nephrotoxicity.” 
Barbiturates have been shown to 
stimulate liver microsomes, which 
causes an accelerated biotransforma- 
tion of methoxyflurane in experimen- 
tal animals. This resulted in super- 
imposed acute renal failure, and the 
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demonstration of the presence of oxa- 
late crystals in the renal biopsy speci- 
men obtained 38 days postoperatively 
is consistent with methoxyflurane-in- 
duced renal toxicity. Surprisingly, 
generalized oxalosis was found at ne- 
cropsy. 

Relation to Flecked Retina Syn- 
drome.—As noted in the introduction, 
the term flecked retina syndrome has 
been used with increasing frequency 
to describe the appearance of certain 
disorders in which the fundi are char- 
acterized by a widespread posterior 
distribution of deep yellowish-white 
spots of various size and configura- 
tion in which there is an absence of 
optic nerve or vascular changes and 
only minor peripheral pigmentary dis- 
turbances.' From a clinical standpoint 
the present case resembled the flecked 
retina syndrome, specifically fundus 
albipunctatus. Klien and Krill have 
described the histopathologic changes 
present in one such eye." This study 
revealed an abnormal appearance of 
the RPE with a displacement of the 
nuclei away from the base of the cell 
toward the center or inner surface 
and a peculiar line of condensation of 
pigment granules in the center or 
near the inner surface of the cell. 
Variations in the size of the cells was 
noted, and in some cells the accumula- 
tion of a pathologic substance "cir- 
cumscribed within the inner half of 
the cell" was observed. This material 
stained positively with PAS and acid 
mucopolysaccharide stains and was 
interpreted as being most likely a sul- 
fated acid mucopolysaccharide such 
as hyaluronic or scialic acid. The ma- 
terial present in the RPE cells de- 
scribed by Klien and Krill is clearly 
quite different from the calcium oxa- 
late present in our case. 

Another consideration with regard 
to the differential diagnosis is "neph- 
ropathic cystinosis.” Fundus changes 
have been reported in affected pa- 
tients**** and have been interpreted 
to be scintillating cystine crystals lo- 
cated either in the pigment epithe- 
lium or in the choroid.? These pa- 
tients show the typical corneal and 
conjunctival changes of nephropathic 
cystinosis, which were absent in the 
present patient. 

Further studies are now underway 








Fig 6.—Peripheral retina shows several 
drusen (hematoxylin-eosin, original mag- 
nification х 100). 


to elucidate further the changes re- 
sulting from prolonged methoxyflu- 
rane administration and the deposi- 
tion of oxalate crystals in the RPE 
with increased levels of serum oxa- 
late. These studies are important be- 
cause little is known regarding oxalic 
acid metabolism in the normal human 
or animal еуе.'° 


The polarized photographs were taken by Gary 
Bernard, PhD. 

This investigation was supported in part by 
Public Health Service grant EY-000108-04, the 
Connecticut Lions Eye Research Foundation, 
Inc, and Public Health Service grant EY- 
007785093. 


Nonproprietary Name and 
Trademarks of Drug 


Methoxyflurane—Methofane, Penthrane. 
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Varix of the Iris 


S. Ry Andersen, MD, Anders (ther, MD 


A varix of the Iris as a primary vascular 
lesion without evidence of reactive vascu- 
lar proliferation secondary to obstructed 
outflow or a systemic vascular lesion oc- 
curred. No similar cases have been found 
In the current literature. 


t eir of the iris as a solitary 
primary vascular lesion has, to 
the best of our knowledge, never been 
described. Recently, we have had op- 
portunity to investigate histopatho- 
logically such a case. 


Report of a Case 


Clinical History.-A 60-year-old fish- 
erman from the Danish Faroe Islands (in 
the northern Atlantic Ocean) had noticed a 
shadow on the left eye "for some time," 
probably a recent intraocular hemorrhage. 
He had no other symptoms. 

Clinical Examination.—General condition 
was good; right eye, normal; left eye, 
slightly inflamed, with pericorneal in- 
jection downward and nasally and some 
debris on the posterior corneal surface. 
There were small remnants of hemor- 
rhages in the anterior chamber including 
the chamber angle. A tumor was seen in 
the central third of the iris between the 6- 
and 7-o'clock positions (Fig 1). The upper 
part of the tumor was roundish and red 
and seemed to be prominent anterior to 
the iris plane. The part of the tumor below 
this seemed to consist of dilated vessels 
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and in some places small stripes of blood 
leaked into the anterior chamber. More pe- 
ripherally, a benign nevus was seen in the 
iris at the 8-o'clock position. Gonioscopy 
showed a normal chamber angle except for 
some hemorrhages. 

Treatment._Dr. Øther performed a 
broad iridectomy that included the tumor 
and the nevus. No hemorrhages occurred. 
Reexamination of the patient six months 
later showed normal vision—both eyes— 
both fundi normal, and no hemorrhages or 
skin lesions elsewhere. 

Ocular Pathology.—Macroscopical exami- 
nation showed a small wrinkled piece of 
iris tissue. Orientation of the tissue was 
impossible. 

Microscopical Examination.—Serial sec- 
tions show apparently hemispherically ori- 
ented iris tissue with an anterior convex- 
ity. The cutting direction seems to be from 
upward/backward to downward/forward. 
It appears that some of the iris tissue 
forms a ring, with an outer limit consisting 
of anterior border layer tissue and an in- 
ner limit made of iris pigment epithelium. 
The iris tissue is well differentiated, with 
preserved sphincter and dilator muscles. 

In the region of the sphincter, there is a 
cystic cavity with a diameter up to 0.9x 1.2 
mm. Anteriorly, the cyst is covered by the 
anterior border layer and a little iris 
stroma only (Fig 2). Posteriorly, it reaches 
the iris pigment epithelium, the anterior 
layer of which in some sections is partly 
hemorrhagic (maybe due to the operation). 
The cavity seems to be unilocular, but 
some narrow indentations of the wall sug- 
gest former multilocularity (Fig 3). The 
wall of the cyst consists of a flattened 
endothelium surrounded by tiny collagen 
fibrils; no muscle cells are seen anywhere. 
The cavity contains blood, and in the poste- 
rior part near the pigment epithelium, a 
fresh thrombosis is noted. In the middle of 
the cyst there is a rupture, and blood and a 
fresh coagulum are seen passing through 





Fig 1.—Top, A roundish tumor is seen in 
iris. More peripherally a benign nevus is 
located in iris at the 8-o'clock position (ar- 
row). The bottom portion of the drawing 
depicts the appearance of the biopsy 
specimen and of the postoperative surgi- 
cal coloboma. 


the wall in front of the iris. The lower part 
of the cystic cavity reaches below the re- 
gion of the sphincter. 

The iris vessels are normal except for a 
couple of small feeding vessels at the up- 
per end of the cyst. In some of the lower 
sections, a small freckle is evident in the 
iris tissue but far from the cyst. There is a 
slight inflammatory reaction in the iris. 


Comment 
The wall of the blood-containing 


. cyst looks like a dilated iris vein, a 


"varix of the iris." The indentations 
of the wall suggest the possibility of 
former multilocularity, but the cyst 
does not look like a cavernous heman- 
gioma. 
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Fig 2.—Upper part of unilocular cystic 
cavity in region of sphincter. Anterior sur- 
face is partly covered by a large hemor- 
rhage (hematoxylin-eosin, original magni- 
fication x 105). 


In this case, nothing suggests a re- 
active vascular proliferation second- 
ary to obstructed outflow or a sys- 
temic vascular lesion. Focal varices of 
iris vessels have been noticed histo- 
logically in the eyes of stillborn in- 
fants with anoxia (W.H. Spencer, oral 
communication, May 18, 1973). Di- 
lated iris veins are often seen, eg, in 
anencephaly, but these are secondary 
lesions and a varix of the iris as a pri- 
mary vascular lesion seems not to 
have been described before. 

Hemangiomas of the iris are ex- 
tremely rare.'? In his analysis of 145 
primary tumors of the iris, Ashton? 
reported three cases of benign he- 
mangiomas varying from a capillary 
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Fig 3.—Middle part of cyst. Blood and a 
fresh coagulum are seen passing through 
a rupture in tae anterior wall out into the 
anterior chamber. Some narrow indenta- 
tions of the wall (arrow) suggest former 
multilocularity. (Masson-trichrome, origi- 
nal magnification x 105). 


type to a more cavernous growth. 
Ashton reviewed the literature and 
accepted 12 histologically proved 
cases only, including the case he 
shared witk Stallard. A 13th case 
confirmed by Ashton was published 
by Cashell. In 1969, Hamburg? dem- 
onstrated a case in the European 
Ophthalmie Pathology Society, pub- 
lished in the ARCHIVES the same year. 
Assisted by Zimmerman, Hamburg 
concluded that it was a primary mela- 
noma of the iris, with a reactive vas- 
cular proliferation. Baghdassarian 
and Spencer,’ in 1969, reported a 
pseudoangioma of the iris associated 
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with a melanoma. According to Bagh- 
dassarian and Spencer one possible 
mechanism of the vascular changes in 
their case is compression of the 
venous channels of the iris by tumor 
cells. They suggested another expla- 
nation, a hamartomatous change of 
the iris vasculature and a preexisting 
hamartomatous nevus from which the 
uveal melanoma might have arisen. 
Hemangiomas of the iris have been 
described by Naidoff et al* in newborn 
children as a part of a systemic vascu- 
lar lesion. In the animal world, Bar- 
ron and SZunders found а he- 
mangioma in a dog. 


This investigation was supported in part by 
the Danish Medical Research Council. 
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Peripheral Iridectomy With 


Scleral Cautery for Glaucoma 


Bharathi Viswanathan, BSc, MBBS, FRCS, DO, Ian A. R. Brown, MB, ChB, FRCS, DO 


Peripheral iridectomy with cautery 
(Scheie operation) was carried out on 113 
eyes with glaucoma. The results were so 
favorable and the complications so few 
that we believe this operation stili has an 
important place in the surgical manage- 
ment of the glaucomas and is noteworthy 
In the light of the trend to more precise 
surgery of the canal of Schlemm and the 
trabeculae. 


pete iridectomy with scler- 
al cautery was carried out on 113 
eyes of 90 patients (89 men and 51 
women) consecutively in the Eye, Ear 
and Throat Hospital, Shrewsbury, 
England. 

The reason for operation in this 
series of glaucomatous eyes was ex- 
cessive intraocular tension despite 
maximum medical treatment. All pre- 
operative tensions were over 28 mm 
Hg and most were considerably in ex- 
cess of this. 

Our measure of success of the 
Scheie operation was simply reduc- 
tion of intraocular pressure to less 
than 21 mm Hg by applanation on all 
subsequent outpatient visits and, in 
some cases, additional inpatient stud- 
ies of diurnal variations. 


Technique 


Surgical technique varied only in detail 
from that described by Scheie.‘ Elective 
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operations were mainly carried out with 
the use of a local anesthetic, and, on in- 
flamed eyes, with a general anesthetic. If 
acetazolamide (Diamox) was currently 
being given, its use was discontinued be- 
fore elective surgery. Osmotics were given 
preoperatively where appropriate. All pa- 
tients had preoperative instillation of 2% 
pilocarpine hydrochloride drops and tetra- 
caine was also applied topically. The ante- 
rior chamber was entered at the limbus 
away from the operation site with a 
Graefe knife without spilling aqueous. If 
necessary, this wound was used at the end 
of operation to reform the chamber. A big 
limbal-based flap 8 mm deep consisting of 
both conjunctiva and Tenon capsule was 
fashioned. After cautery to the incision 
site a 5 mm scratch wound with a Beaver 
knife was made, until the knife almost en- 
tered the anterior chamber. Cautery was 
reapplied to the posterior lip and a little 
back from it, causing the wound to gape. 
The incision was completed 5 mm long in 
its full depth. The use of lid retraction su- 
tures eliminated the so-called spontaneous 
iris prolapse. In all cases the anterior 
chamber was entered with nontoothed for- 
ceps and a peripheral iridectomy formed. 
Not only was the aqueous seldom spilled, 
but the miosis resulting from the preoper- 
ative administration of pilocarpine caused 
the iris to spring back into the eye and the 
pillars rarely had to be freed from the 
wound depths. The flap was closed either in 
two layers with 6.0 chromic catgut to the 
Tenon capsule and conjunctiva or in about 
half of the cases with a Key pattern 5.0 
black silk running stitch through both 
layers. Methylprednisolone acetate (Depo- 
Medrone [Britain]; Depo-Medrol, com- 
parable US product) was administered 
subconjunctivally to many patients; all pa- 
tients received 10% phenylephrine hydro- 
chloride, betamethasone, and neomycin 


Iridectomy/ Viswanathan & Brown 


Table 1.—Analysis of Incidence of Glaucoma Types and Тлеїг Surgical Fates 


Type of Glaucoma No. of Cases 


Primary 


Congenital 


Secondary 
Thrombotic 


Secondary to uveitis 


Sturge-Weber syndrome 


sulfate drops. Postoperative medication in- 
cluded 0.5% prednisolone sodium succinate 
(Predsol [Britain], no comparable US prod- 
uct), 0.5% neomycin sulfate, and 10% 
phenylephrine hydrochloride used daily, 
which allowed the pupil to move and pre- 
vented synechia formation. 


Results 


Table 1 shows the incidence of glau- 
coma types and their surgical fate. 
The overall success rate in this series 
was 88% to 66% without treatment, 
22% with treatment. 

The periods over which cases have 
been studied are analyzed in Table 2. 

Examination of the relative success 
rate of the operations in primary 
glaucoma revealed that 58 of 64 pa- 
tients with chronic simple glaucoma 
were controlled as were 33 of 36 pa- 
tients with angle closure type. All 
patients successfully operated on had 
a thick-walled diffuse draining area, 
usually raised but sometimes demon- 
strable as pitting with a glass rod. Of 
the failures in the open angle group, 
three eyes were blind from glaucoma 
and so reoperations were not done; 
one had a second Scheie operation 
and became controlled on treatment; 
one had an iridencleisis and the ten- 
sion was normalized on treatment. An- 
gle closure failures included one eye 
removed and found to have a huge 
subretinal hemorrhage; one, despite a 
persistent high tension, was blind but 
comfortable. Six months after a 
Scheie operation one patient had a 
flat anterior chamber; after cyclo- 
dialysis, posterior sclerotomy, and 
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Surgical Fate No. % 


Controlled 


Controlled 
with treatment 


Uncontrolled 
Controlled 


Controlled 
with treatment 


Uncontrollec 
Controlled 


Controlled 
Uncontrolled 
Controlled 
Uncontrolled 
Uncontrolled 


reformaticn of the anterior chamber 
the tension remained high and the 
eye comfortable, though blind. 

With ary fistulizing surgery a po- 
tential worry is the loss cf the ante- 
rior chamber. Many patients left the 
operating zable without ever complete- 
ly losing the anterior chamber. None- 
theless, only 44 (30%) of the total had 
a satisfactory depth on the first day. 
By the fifth postoperative day 62 
(54%) were formed and some took as 
long as three weeks to appear. In only 
one case was a flat anterior chamber 
reformed surgically and that on the 
fourth dey after the original oper- 
ation. In none was the tension ele- 
vated. 

Apart from the delayed recovery of 
the anterior chamber the complica- 
tions are listed in Table 3. 


Comment 


The results of the Scheie operation 
in this series of 113 eyes compare well 
with other large series reported by 
Scheie; Nadel? Malbran and Mal- 
bran,’ Tyner et al? and Bounds et al.* 

Vitreous loss during the operation 
has been noted by Scheie,’ but in our 
series this was not a problem. 

Sympathetic ophthalmia did not ap- 
pear, nor did late infection as men- 
tioned by Scheie.’ 

Scheie’ advocated reforming the 
anterior ehember if reformation was 
delayed beyond two weeks. In the 
present series, the conservative ap- 
proach resulted in no important dif- 
ference im the overall success rate. 


Duration, yr 
1-2 
2-5 
>5 


Table 3.—Incidence of 
Complications 


Complication 
Hyphemia 0 9 
Cataract 6 5 
Formation of fistula 2 


Hypotonia with 
macula edéma 


Excision of eye 
Malignant glaucoma 





Gonioscopy has not been carried out 
on these late reformers and no doubt 
they have angle changes. It might 
reasonably be concluded that had the 
anterior chamber deepened earlier 
the need for postoperative supple- 
mentary medication might have been 
less. If control of tension with or 
without medication is the measure of 
success, as in this paper, interference 
is not necessary in the presence of an 
uninflamed eye as the late control of 
tension is unaffected. One eye took as 
long as 29 days to reform but the ten- 
sion stayed normal without treatment. 


J. M. Smail, MB, ChB, FRCS, DO, permitted us 
to review his cases. 


References 


1. Scheie HG: Retraction of scleral wound 
edges: As a fistulizing procedure for glaucoma. 
Am J Ophthalmol 45:220-229, 1958. 

2. Scheie HG: Peripheral iridectomy with 
scleral cautery for glaucoma. Arch Ophthalmol 
61:291-297, 1959. 

3. Nadel AJ: Sclerotomy with cautery: A re- 
view of 110 operations at the Illinois Eye and 
Ear Infirmary. Am J Ophthalmol 62:955-962, 
1966. 

4. Malbran J, Malbran E: Surgical manage- 
ment of primary glaucoma: A description of a 
new technique. Am J Ophthalmol 47:34-41, 1959. 

5. Tyner GS, et al: Peripheral iridectomy with 
scleral cautery: A report on the operative treat- 
ment of 42 eyes with glaucoma. Arch Ophthal- 
mol 64:268-274, 1960. 

6. Bounds GWJ, Minton LR, Lyle PL: Periph- 
eral iridectomy with scleral cautery. Am J Oph- 
thalmol 58:84-89, 1964. 

7. Scheie HG: Iridectomy with scleral cautery: 
Current status. Trans Ophthalmol Soc UK 
84:127-137, 1964. 


lridectomy/ Viswanathan & Brown 35 


ЕТ Ose Ж 


Laboratory Sciences 


Pilocarpine Toxicity 


Effects on the Rabbit Corneal Endothelium 


William H. Coles, MD, MS 


The effects of pilocarpine on the 
healthy rabbit corneal endothelium were 
studied by in vitro perfusion, photography, 
and electron microscopy. The toxicity of 
endothelial cells to pilocarpine was dose- 
related. Photography showed shrinkage 


of cells exposed to pilocarpine. The most. 


striking ultrastructure changes were mar- 
gination of nuclear heterochromatin and 
cytoplasmic vacuolation. 


he effect of pilocarpine on the 
eorneal endothelium is of in- 
creasing interest and importánce for 
a number of reasons. First, soft con- 
tact lenses have been used for deliv- 
ery of pilocarpine at increased con- 
centrations and for prolonged times.' 
Second, other means of improved 
drug delivery are being investigated, 
including sustained ocular release’ 
and conjunctival inserts for pro- 
longed therapy. Furthermore, injec- 
tion of mioties into the anterior 
chamber immediately after cataract 
extraction has been advocated.** All 
of these situations provide prolonged 
periods of exposure of the endothe- 
lium to pilocarpine as well as poten- 
tial increases in concentration. 
This paper reports experimental re- 
sults of the effects of pilocarpine on 
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the rabbit corneal endothelium. Phys- 
iologic in vitro studies and ultra- 
structure changes were investigated. 


Materials and Methods 


In Vitro Experiments.—Rabbits.—Male 
and female white albino rabbits weighing 
between 2 and 4 kg (4.4 to 8.8 lb) were 
killed by injection of air into an ear vein. 

Mounting.—One eye was enucleated by 
removing all of the orbital contents, and 
the cornea was mounted by inverting the 
eye and dissecting away the sclera, vit- 
reous, and iris. In this manner, the cornea 
remained endothelial side up and was 
bathed in normal aqueous solution until 
perfusion was started. After dissection, 
the cornea was secured in a plastic and 
brass mount with inflow and outflow holes 
for perfusion. This simulated an anterior 
chamber. The time from death until perfu- 
sion averaged 20 minutes. Mechanical re- 
moval of the epithelium was done to im- 
prove visualization as edema progressed. 
The experimental setup is illustrated in 
Fig 1. 

Perufusion.—The corneal endothelium 
was maintained at 32 C in a constant tem- 
perature holder and was bathed in perfu- 
sion medium circulated by a microflow in- 
fusion pump at 25ul/min through the in- 
flow tubing. The pressure in the chamber 
was maintained at 8 mm Hg by a constant 
height of the outflow tubing. 

Measurement.—The mounted cornea 
with its perfusion apparatus was secured 
on a specular microscope (Maurice).^* The 
objective lens was placed in silicone oil that 
covered the outer layer of the cornea. Mi- 
crometer readings of corneal thickness 
were made through the microscope by 


Т REY er ener y 
s P Jam pos 


measuring the distance between the oil- 
corneal interface and the endothelial cells. 

From the onset of perfusion, readings 
were made every five minutes. Experi- 
ments ran from one hour and 50 minutes 
to four hours and 40 minutes. Rates of 
change were adjusted for different corneal 
thicknesses, plotted as a slope, and statisti- 
cally compared. 

Perfusion Media (Modified KET').—The 
stock perfusion media was prepared as fol- 
lows: 100 ml of 0.9% sodium chloride, 43 ml 
of 1.3% sodium bicarbonate, 5.3 ml of 1.15% 
potassium chloride, 1 ml of 2.7% potassium 
hypophosphate, and 0.6 ml of 3.8% magne- 
sium sulfate. To 75 ml of this solution, 100 
mg adenosine and 7.5 mg glutathione were 
added. This solution was oxygenated by 
bubbling compressed air for five minutes 
and the pH was then adjusted to 7.2 by 
bubbling carbon dioxide through the mix- 
ture. Finally 0.35 ml of 2.25% calcium chlo- 
ride was added. 

Experimental Groups.—Three groups of 
corneas were used. 

CoNTROL GROUP (FIVE EXPERIMENTS).— 
Controls were corneas perfused with me- 
dia containing no pilocarpine. They were 
run at different times during the experi- 
mental procedure to assure consistency of 
technique. 

PILOCARPINE EXPERIMENTAL GROUP 
(EIGHT EXPERIMENTS).—In this group pilo- 
carpine was placed directly into the perfu- 
sion media. The pH was adjusted after the 
pilocarpine was added by bubbling carbon 
dioxide through the mixture. Different per- 
centages were used as follows: 0.125%, 
0.25%, 0.50%, 0.75%, 1.0%, 1.5%, and 4.0%. 

GLUCOSE CONTROL GROUP (THREE EXPER- 
IMENTS).—This group was run to determine 
if the effects of pilocarpine were the result 
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Microperfusion # 





Surrounding 
Mount 





Fig 1.—Experimental set up. Cornea is 
placed in plastic and brass mount (1). This 
is tightened (2) and placed in a waterbath 
cylinder attached to specular microscope 
(3). 


of changes in osmolarity.* Glucose was 
added to the perfusion media so that the 
osmolarity was varied and was equivalent 
to 0.75% and 1.5% concentrations of pilo- 
carpine. 

Photography.—Photographs of perfusion 
experiments were made with a reflex cam- 
era on film (Tri-X and Verichrome Pan). 

Ultrastructure Changes During Perfu- 
sion.—On four experiments, glutaral- 
dehyde was perfused through the experi- 
mental equipment to fix the tissue after 
experimentation. Corneas perfused with 
1.5% pilocarpine in the media were com- 
pared to controls perfused with media 
alone. 

Ultrastructure  Experiments.—Effects of 
Short-Term Exposure on Excised Cornea 
(Eight Experiments).—Perfusion media, 
both a control solution and a pilocarpine 
solution, were prepared in exactly the 
same manner as for in vitro experiments. 
A rabbit was killed and both corneas re- 
moved within one minute. For five minutes 
one cornea was immersed in control solu- 
tion and the other in a pilocarpine solution. 
Solutions used were 0.75%, 2%, and 4%. The 
corneas were fixed in glutaraldehyde and 
osmic acid. 

Effects of Long-Term Topical Exposure 
in Situ (Two Experiments).—Rabbits were 
given two drops of commercially prepared 
4% pilocarpine solution four times a day 
for five weeks in one eye. The other eye 
served as a control. Corneas were removed 
and immediately fixed for electron micro- 
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Fig 2.—Changes in corneal thickness were more rapid as concentration of pilocarpine 
was increased in perfusion medium. The times represent length of experiment. Slopes 
were computed for readings taken every five minutes. 


scopic examima-ion. 
Results 


In Vitro Experiments.— Controls.—Of 
the five controls run in this study, the 
average slope over a four-hour period 
was slightly more than zero. It was 
possible to maintain a rabbit cornea 
at a constant thickness with only 
slight variations for periods of more 
than 4% hours. 

Pilocarpine Perfusion Group.—In- 
stillation of pilocarpine into the per- 
fusion media caused steady increase 
in corneal thickness. The rapidity of 
onset of the rate of increase of this 
effect was directly related to the con- 
centration of pilocarpine. No effects 
were noted below a 0.25% concentra- 
tion (Fig 2). 

Glucose Perfusion Group.—The ad- 
dition of glucose instead of pilocar- 
pine to the perfusion media did affect 
the corneal thickness. However, when 
equal molar concentrations of glucose 


and pilocarpine were compared, the 
effects of pilocarpine were much 
greater (Fig 3). The effects of pilocar- 
pine could not be attributed to 
changes in osmolarity. 
Photography.—Photography showed 
direct effects on the endothelial cells. 
Most significantly, the changes in cel- 
lular appearance occurred 20 to 40 
minutes before the onset of corneal 
thickening. Changes in cellular struc- 
ture showed a decrease in cellular 
size, an increase in intercellular spac- 
ing, and finally a general pyknotic ap- 
pearance to the cells (Fig 4). As the 
concentrations of pilocarpine were in- 
creased, the severity and rapidity of 
these changes increased. At lower 
concentrations, some cells showed 
changes well before others. Some cells 
seemed more susceptible but this 
could not be predicted by observation. 
Ultrastructure Changes After Per- 
fusion.—Corneas perfused with pilo- 
carpine showed identical effects as 
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those described below under "short- 
term exposure." In the controls, no 
abnormalities were seen. 

Ultrastructure Experiments.—Short- 
Term Exposure.—Striking changes 
were noted in endothelial cells that 
had been bathed in pilocarpine and 
were compared to controls (Fig 5). 
Changes were dose related. In the 
0.75% minimal changes were found 
(Fig 6), but in the 2% (Fig 7) and 4% 
(Fig 8), the changes became progres- 
sively worse. 

The most striking changes were in 
the nucleus where margination of 
heterochromatin was seen. There 
were also low and high density granu- 
lar areas within the nucleus itself and 
nucleoli appeared disrupted (Fig 9). 
Intercytoplasmic vacuoles were seen 
at all concentrations and seemed to 
be the first change observed. In- 
creased vacuolation was marked in 
the higher concentrations and was 
the only change seen at 0.75%. No 
changes were seen in mitochondria or 
tight junctions. 

Long-Term Topical | Exposure.— 
There were no differences observed 
between eyes that had had long-term 
topical therapy and controls. 


Comment 


This study shows that the healthy 
corneal endothelium of the rabbit is 
susceptible to concentrations of pilo- 
carpine above 0.25%. The severity as 
well as the rapidity of onset was dose 
related when the effects were mea- 
sured either by changes in corneal 
thickness or by electon microscopy. 
This is consistent with the action of 
pilocarpine elsewhere in the anterior 
chamber. Drance and Nash? have 
shown in the human that the effects 
of pilocarpine on intraocular pressure 
are dose related. Indeed, there is evi- 
dence that part of the pressure lower- 
ing effects of pilocarpine are due to 
direct effects on the endothelium of 
the trabeculum,'^'' a cell that shares 
a common embryological origin with 
the corneal endothelium. 

Changes in osmolarity (along with 
numerous other factors) are known to 
affect endothelial function. These 
experiments confirmed osmolarity 
changes but showed that the action of 
pilocarpine is not due to osmolarity 
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Fig 3.—Comparison of pilocarpine concentrations to equivalent molar solutions of glu- 
cose. Although glucose increases corneal thickness, effects of pilocarpine could not be 
attributed solely to changes in osmolarity. 


Fig 4.—Progressive endothelial cellular disruption after exposure of cells (left column) 
to 0.75% pilocarpine for two hours. Photographs taken at 20-minute intervals. Controls 
(right column) showed no change over same period of time. 
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Fig 5.—Electron microscopy of normal endothelial cells o* a control. DM indicates Descemet membrane; Aq, aqueous ( x 7,500). 





Fig 6.—Electron microscopic changes of cells bathed in .75% оііосагріпе solution. Clumping and mild margination of nuclear hetero- 
chromatin is seen. Dm indicates Descemet membrane; Aq, aqueous ( x 7,500). 


Fig 7.—Electron microscopic changes of cells bathed in 2% plocarpine. Heterochromatin shows more marked changes. Clumping 
has occurred and margination is more obvious. Dm indicates Descemet membrane; Aq, aqueous ( x 7,500). 
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Fig 8.—Electron microscopic changes of cells bathed in 4% pilocarpine. Nuclear changes noted at other concentrations are marked. 
Their cytoplasmic vacuolation is increased. Dm indicates Descemet membrane; Aq, aqueous ( x 7,500). 





Fig 9.—Typical disruption of nucleolus (arrow). This was a 2% concentration of pilocarpine. Dm indicates Descemet membrane; Aq, 


aqueous ( x 26,200). 


changes alone. 

It appears from the ultrastructural 
changes that pilocarpine affects in- 
tracellular structures, primarily the 
nucleus, although increased vacu- 
olation is a constant and early sign. 

Long-term topically applied pilo- 


40 Arch Ophthalmol/Vol 93, Jan 1975 


carpine failed to show changes. There 
are two possible reasons. First, the 
changes that might occur could be re- 
versible. Second, even though topical 
administration can have toxic effects 
on the lens, evidence" supports 
the idea that topical administration 


does not produce concentrations suf- 
ficient to present a danger of toxicity 
to the endothelial cell. Experimental 
work in primates shows that the high- 
est pilocarpine concentration in the 
aqueous is 0.12 mg/ml with adminis- 
tration by a soft contact lens pre- 
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soaked in 1% pilocarpine and is 0.15 
mg/ml with topically applied 0.1 ml of 
8% pilocarpine.? These concentra- 
tions are about 20 times lower than 
the concentration found toxic to the 
healthy rabbit corneal endothelium 
(2.5 mg/ml). There appears to be 
ome limitation to the mechanism 
of pilocarpine passage through the 
cornea that inhibits unlimited pene- 
tration although the mechanism is af- 
fected to a degree by both volume and 
concentration of the applied solu- 
tion." 

However, clinical situations exist 
where toxicity may be important. Po- 
tentially higher concentrations that 
might be toxic could occur with dam- 
age to the corneal epithelium such as 
abrasions or punctate erosions. Cau- 
tion may also be indicated where en- 
dothelial cells are altered by trauma, 
acute glaucoma, inflammation, age or 
Fuchs dystrophy since toxic effects on 
such cells are unknown; it is reason- 
able to expect that lower concentra- 
tions would be toxic to these cells. In- 
tracameral injections, since they are 
almost undiluted, would be capable of 
producing concentrations that could 
easily damage the endothelium. 

Clinical evaluation of endothelial 
cell toxicity is difficult. It is probably 
true that endothelial cells under most 
circumstances have little stimulus to 
divide in the adult. Isolated cells that 
are damaged are probably not re- 
placed; the defect is filled by an ex- 
pansion of neighboring cells. If the 
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toxic action of drugs affected individ- 
ual cells at different rates, the role of 
drug toxicity in affecting endothelial 
cell function would not be recognized 
and the resulting corneal changes 
would be attributed to other causes. 
Further clinical studies and labora- 
tory experiments are needed to know 
if pilocarpine might affect endothelial 
cells that are compromised. It would 
be especialy interesting in Fuchs 
dystrophy where abnormal endothe- 
lial cell function is frequently associ- 
ated with zlaucoma and the use of 
pilocarpine. 

This study shows that pilocarpine is 
toxic to the healthy corneal endothe- 
lium as shown by functional and elec- 
tron microscopic changes. These 
changes ar» dose related. Although 
aqueous cor centrations of pilocarpine 
in the normal treatment cf glaucoma 
do not reaca the toxic range seen ex- 
perimentally, it would seem that 
careful evaluation should be com- 
pleted before higher concentrations 
of pilocarpme are administered for 
prolonged periods of time by new- 
ly developed techniques of drug 
delivery. 


This investigation was supported by Fight For 
Sight grant 22360-J011 and South Carolina Insti- 
tutional research grant 22360-A103. 

Samuel Spicer, PhD, assisted in interpretation 
of the electron microscopic changes and was sup- 
ported by Public Health Service grants AM10956 
and AM11028. 
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Effects of Drug Vehicles 
on Ocular Contact Time 


Rufus Hardberger, MD; Calvin Hanna, PhD; Charles M. Boyd, MD 


Radioactive sodium pentechnetate Tc 
99m was added to commonly used oph- 


. thalmic drug vehicles of saline, 1% meth- 
_ ylcellulose, 1.4% polyvinyl alcohol, and a 


6:4 mixture of white petrolatum-mineral 
oil ointment. These drug vehicles contain- 
ing °°Тс were placed on both rabbit and 
human eyes and the rate of disappear- 
ance of the radioactivity determined. The 
ocular retention of "Tc by the eye was 


- much longer in the nonblinking eye re- 


gardless of the vehicle used. The rate of 
loss of "Tc from the eye was fastest with 
saline and slowest with the ointment, with 
methylcellulose and polyvinyl alcohol in 
between. The longest contact time of the 
drug vehicle with the eye is afforded by 
the use of the ointment vehicle and the 
covering of both eyes. 


rem of saline, methylcellu- 
lose, polyvinyl alcohol, and 
white petrolatum-mineral oil are used 
almost exclusively in the preparation 
of ophthalmic drugs for topical use. 
Each vehicle is employed for a spe- 


cific purpose; for example, polyvinyl 


alcohol or methylcellulose can Бе 
added to aqueous solutions of drugs to 
lengthen the contact time of the drug 
with the external eye. 

The assumption is made that drug 
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absorption will be increased by in- 
creasing the ocular contact time of 
water-soluble drugs in an aqueous ve- 
hicle. There are several studies to ver- 
ify the validity of this assumption. 
The addition of 0.5% methylcellulose 
to 2% pilocarpine hydrochloride topi- 
cal solution enhances the miosis of 
the pupil and produces a greater re- 
duction of the intraocular pressure in 
glaucomatous patients.' Similarly, the 
duration of mydriasis elicited by an 
aqueous solution of homatropine is in- 
creased by the addition of methyl- 
cellulose? The persistence of mild 
silver protein (Argyrol) in the con- 
junctival sac following topical admin- 
istration is prolonged by the addition 
of a methylcellulose to the topical 
medication.’ On the contrary, the tear 
film retention of the ionic dye, fluo- 
rescein, was not different for solu- 
tions of the dye in saline, methyl- 
cellulose, or polyvinyl alcohol.‘ In this 
case the tear film retention of fluores- 
cein with all vehicles used was very 
short. 

To extend the above studies and to 
determine the value of the available 
ophthalmic drug vehicles to influence 
contact time with the external eye, 
radioactive technetium (*™Tc) tracer 
was utilized. The **"Tc tracer is pres- 
ently used in brain scans and it can 
be measured, calculated, and traced 
with ease and accuracy. Our study 
utilized **"Te to determine the ocular 
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contact time offered by the ophthal- 
mic drug vehicles in man and rabbits. 


Materials and Methods 


Twelve New Zealand albino rabbits 
(weighing 8 to 5 kg) were placed in individ- 
ual animal holders and lightly anesthetized 
via the ear vein with 3% pentobarbital so- 
dium. Following anesthesia, one drop of 
*""n'Te in a drug vehicle was placed onto the 
cornea of each eye from a 27-gauge needle. 
Each eye was then placed before a radia- 
tion detector and the eye blinked manually 
every 15 seconds. Six eyes were used for 
each experimental drug vehicle. 

Each eye of 17 normal human volunteers 
(male and female, 22 to 50 years of age) 
was used after we had received written 
human experimentation consent and ap- 
proval of radioactive isotope protocol pro- 
cedure. The subjects were positioned in 
front of a radiation detector and one drop 
of "Te was placed onto the cornea from a 
27-gauge needle. One series of volunteers 
blinked while another group closed both 
eyes for the duration of the experiment. 

Each subject was held by a head holder 
and the cornea placed 1 inch in front of a 
lead collimator. The lead collimator con- 
tained a straight-bore opening, 14 mm in 
diameter. A radiation counter with a so- 
dium iodide detector and a recording rate 
meter was mounted behind the collimator, 
and the head holder, collimator, and de- 
tector were all mounted on a slit-lamp 
table. 

The subjects kept their eyes straight 
ahead with the cornea 1 inch from the lead 
collimator. A volume of 0.005 ml of the ra- 
dioactive drug vehicle was applied to the 
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cornea. The subject blinked carefully at 
first and if the vehicle became trapped on 
the eyelid or lashes the rate of dis- 
appearance of radioactivity showed only 
an initial short fall. The volume of **"Tc 
used in these experiments to avoid trap- 
ping on the eyelids was determined from 
preliminary studies in rabbits. 

7 The meta-stable technetium Te 99m 
emits a monoenergetic gamma ray with a 
half-life of six hours. The longest detect- 
able radioactivity in the rabbit eyes was 
1.8 hours. The total amount of radio- 
activity that the eyes of each human re- 
ceived was calculated to be less than 0.02 
millirads. 

The radioactive drug vehicles were pre- 
pared by adding about 0.005 ml of sodium 
pertechnetate Тс 99m aqueous solution 
(eluted from a Мо generator with normal 
saline) to each 2 ml of ophthalmic vehicle. 
For the ointment the *™Tc-solution was 
vigorously mixed and then dried under a 
vacuum at 70 C just prior to use to insure a 
suspension of the *™Tc in the ointment. 
The ophthalmic vehicles studied were 
isotonic saline, 1.4% polyvinyl alcohol, 1% 
methylcellulose, and a 6:4 mixture of white 
petrolatum-mineral oil. Each vehicle was 
obtained from a drug company as the basic 
material prior to the addition of their drug 
preparation. 


Results 


The rabbit blinks infrequently 
while awake and not at all when 
anesthetized. The lids of the anesthe- 
tized rabbit were manually blinked 
every 15 seconds and two curves for 
the loss of *""Tc from the eyes are 
presented in Fig 1. The semilog plot 
of these data allowed determination 
of the time for one-half initial value 
(Т!) of radioactivity remaining in 
the eye. The average T% of 42 
minutes for saline was considerably 
Shorter than that for polyvinyl alcohol 
or methylcellulose solutions of 24 
minutes. The Т} for petrolatum-min- 
eral oil ointment was considerably 
longer, with an average value of 35 
minutes. Since our experiment did 
not accurately mimic the human situ- 
ation, the study was continued in hu- 
man volunteers. 

In the study of humans, one group 
was instructed to blink normally 
while the second group closed both 
eyes. Graphic representation of the 
data in Fig 2 shows that, with blink- 
ing, petrolatum-mineral oil ointment 
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Fig 1.—Lcss of *"Tc from groups of six rabbit eyes for vehicles of saline and ointment. 
Eyes were blinked manually and radioactivity of eye in counts per minute (cpm) is 
plotted vs time for two vehicles. 


Fig 2.—Radioactive **"Tc was applied to corneas of groups of four human eyes for 
each of four vehicles of saline, methylcellulose, polyvinyl alcohol, and ointment. Sub- 


jects blinked rormally and rate of loss of radioactivity from eyes was plotted vs time. 
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HUMAN- NO-BLINKING 
Ointment T 1/2 = 32min. 
Methylcellulose TI/2* I2 min. 
Polyvinyl alcohol. TI/2 = 9.1тіп. 
Saline TI/2*6.6min. 


greatly prolonged the retention of 
smTe in the eye (T%, 9.7 minutes) 
compared to polyvinyl alcohol (T', 7.2 
minutes) and saline (T!5, 4.6 minutes). 






While the Т! disappearance of 4.2 
minutes for methylcellulose was 
slightly shorter than for saline (Fig 
2), after the initial loss from the eye 
the methylcellulose solution gave a 
OINTMENT more prolonged retention of radio- 
activity than did the saline solution 
at 25 minutes, at which time the 
mean values for methylcellulose and 
polyvinyl alcohol were 22% and 20%, 


LA respectively, while the mean value for 
POLYVINYL ALCOHOL saline fell to 9%. 


€ MAXIMUM ( СРМ) 


When the curves for the human 
SALINE "no-blinking" experiments are com- 
pared to the "blinking" experiment, 
the effects of the various vehicles are 
more evident. The Т? for saline, poly- 
vinyl alcohol, methylcellulose, and 
petrolatum-mineral oil are 6.6, 9.1, 12, 
and 32 minutes, respectively, in the 
"no-blinking" experiment (Fig 3). A 
comparison of the "no-blink" and 
"blink" loss of **"Te with two vehicles 
is presented in Fig 4. The **"Tc-la- 
beled vehicle is removed from the eye 
at a much faster rate when the eyes 
are blinking than when they are 

Fig 4.—Rate of loss of "Tc for blinking and closed human eyes for vehicles of saline closed, and this difference is more ap- 
and ointment. parent with the ointment. 


HUMAN 
NO- BLINKING vs. BLINKING 


о 5 10 15 20 


TIME (MINUTES) 


Fig 3.—Radioactive **"Tc in one of four vehicles was applied to cornea of at least four 
-. closed human eyes for each vehicle. Decrease in count per minute (cpm) of radioactivity 
vs time is given for each vehicle. 


Comment 


The basic agents of modern oph- 
thalmic vehicles are solutions of 
methylcellulose, polyvinyl alcohol, and 
petrolatum-mineral oil ointment. 
These agents increase the viscosity of 


> the vehicle, help maintain the drug in 
ag solution or suspension, and are as- 
= sumed to stay on the exterior of the 
S а PR eye longer; This would lead to a 
x М a, longer contact time and possibly 
3$ 50 N je ` € greater absorption of the drug as 
x ч. ө. Se compared with a simple aqueous solu- 
x к “Se Eie tion. However, there has not been a 
ae cs. = 


IW `2 м study with quantitative comparisons 
of the different commercial ophthal- 


NS Жез BLINKING d 5 Е - 
p i E зешш mic drug vehicles’ ability to retain 
ln m T MALINE drug in the conjunctival sac and on 
Cni, do. Не DON the surface of the cornea. 


“БАЕ This study demonstrates that pet- 
— rolatum-mineral oil ointment is re- 
tained on the eye longer than the 
other vehicles. Several earlier studies 
have shown that while petrolatum- 
mineral oil ointment increases reten- 
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tion time,’ it may also slow corneal 
wound healing.’ However, recent in- 
vestigations have failed to demon- 
strate that modern ophthalmic oint- 
ments interfere with corneal wound 
healing.* 

Perhaps several explanations can 
be given as to why ointments are re- 
tained longer. First, the large mole- 
cules of the petrolatum-mineral oil 
base ointment are not easily removed 
by blinking via the lacrimal exeretory 
apparatus. Our results indicate that 
blinking does not remove the oint- 
ment from the eye as readily as it 
does the other vehicles. Second, a 
component of the corneal tear film is 
an oil that is nonpolar. The fact that 
ointments are oil bases and nonpolar 
explains why they are readily ab- 
sorbed by the precorneal and con- 
junctival tear films. Brauninger et al 
have demonstrated the retention of 
lipids to the tear film by showing that 
microdroplets of oil are readily re- 
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tained when dropped on the cornea 
compared to drops of an aqueous solu- 
tion. 

Polyvinyl alcohol, a synthetic long- 
chained alcohol, has been used as 
a component of various ophthalmic 
drug vehicles. It is characterized by 
drug compatibility and it acts as a 
wetting agert as well as a producer 
of lower surfzce tension. Polyvinyl al- 
cohol at a concentration of 1.4% does 
not interfere with corneal wcund heal- 
ing." Contrary to previous work, 
our results indicate that if one had to 
retain clear vision and retain longer 
drug contact with the eye, polyvinyl 
aleohol would be superior to saline. 

Methylcellu-ose has been described 
as a useful drug vehicle since the 
middle 1940s.-'* It is not irritating, 
has a good refractive index for use on 
the eye, and a 1% solution is well re- 
tained in the conjunctival sae.'* More 
recent reports indicate that methyl- 
cellulose in a 2.596 concentration re- 
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Teratogenicities of Ophthalmic Drugs 


I. Antiviral Ophthalmic Drugs 


Motokazu Itoi, MD; Jeffrey W. Gefter; Noboru Kaneko, MD; 
Yasuo Ishii; Richard M. Ramer, PhD; Antonio R. Gasset, MD 


Nonradioactive idoxuridine (IDU, 5-iodo- 
2'-deoxyuridine), while not teratogenic to 
rats, does produce fetal malformations in 
rabbits when administered topically to the 
eye in doses similar to those used clini- 
cally, 0.1% four times a day for 12 days. 
These malformations include exoph- 
thalmos and clubbing of the forelegs. By 
contrast, trifluorothymidine (F,TdR), an- 
other highly effective antiherpetic agent 
currently under investigation but not avail- 
able for general use, was found not to be 
teratogenic to rabbits, even when given in 
concentrations tenfold greater than the 
doses used to produce idoxuridine tera- 
togenicity. 


hen studies on mammalian tera- 
tology began in the 1930s, the 
science of experimental teratology 
practiced in lower classes of animals 
was at least 100 years old. But it was 
doubted by many investigators of hu- 
man congenital malformations that 
the results obtained on eggs of lower 
classes could be applied to mamma- 
lian or human situations. It was 
thought that mammalian embryos 
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and fetuses were so well protected by 
the maternal organism that they 
could not be modified by methods 
teratogenic to embryos of lower 
classes. 

In 1948, two definite teratogens, 
the nitrogen mustards and trypan 
blue, were found. Haskin’ described 
severe malformations in the off- 
spring of rats treated with a radio- 
mimetic and cytotoxic nitrogen mus- 
tard, and similar results were later 
reported in mice. Gillman et al, 
using trypan blue as a teratogen, 
found hydrocephalus, spina bifida, 
and other congenital anomalies in the 
young of treated rats. 

Many hormones have been used as 
teratogens. Notable among those 
drugs is cortisone which was first 
found to be teratogenic to mice by 
Baxter and Fraser’ in 1950. Of even 
greater importance is the work by 
Fraser and Faintstat and Kalter,** 
who demonstrated the inheritance of 
susceptibility to the teratogenic ac- 
tion of cortisone. 

A review of the field of experimen- 
tal mammalian teratology disclosed 
that a huge mass of facts has been 
gathered; however, some entire 
branches such as teratogenicities of 
ophthalmic drugs have failed to de- 
velop. Teratogenicities of ophthalmic 
medications, eg, corticosteroids, anti- 
metabolites, edetic acid (EDTA), 


heavy metals and others, which are 
clearly implicated in the etiology of 
congenital malformations when ad- 
ministered systemically, have not yet 
been evaluated when applied topically 
to the eye. Such studies are of the ut- 
most importance in view of the wide 
and frequent use of some of these 
preparations as ophthalmic drugs or 
preservatives. 

The purpose of this study is to eval- 
uate the teratogenic effect of a vari- 
ety of ophthalmic drugs when given 
topically to the eye in doses equiva- 
lent to those used clinically. In this 
report, the teratogenic effect of 
idoxuridine (IDU, 5-iodo-2’-deoxyuri- 
dine) and trifluorothymidine (F,TdR), 
when given topically to the eye in 
doses equivalent to those used clini- 
cally against herpetic keratitis, was 
studied. In addition to the evaluation 
of external malformations, dissection 
of the abnormal specimens, serial his- 
tological sectioning, drug accumula- 
tion and thin-layer chromatography 
studies were done. 


Materials and Methods 


Idoxuridine-F.TdR Teratogenesis in Rab- 
bits.—A total of 31 Japanese albino rabbits 
were used in these studies. Fifteen rabbits 
received 1 drop of 0.176 idoxuridine in each 
eye six times on the sixth day of gestation 
and thereafter four times a day from the 
seventh to the 18th day of gestation. Eight 
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Fig 1.—Exophthalmus in rabbit fetus, in 
28th day of development, malformed by 
idoxuridine administration to mother. 





Fig 2.—Fetus on 28th day of gestation 
showing clubbing of forelegs. 


Normal 








Sod 
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Fig 3.—Composite photograph of nor- 
mal and malformed rabbit fetus after idox- 
uridine administration (IDU) stained with 
Alizarin red S, showing that clubbing (ar- 
row) is due to soft-tissue deformities 
rather than defective bone development. 


rabbits were treated with 1.0% F,TdR and 
eight more rabbits with 0.9% physiologic 
saline following exactly the same schedule 
as in the group treated with 0.1% idoxuri- 
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Fig 4.—Idoxuridine '**| accumulation in blood of adult rabbits receiving subcutaneous 
injection vs topical administration of drug. (cpm indicates counts per minute.) 
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Fig 5.—Idoxuridine **l accumulation in maternal and fetal blood after maternal subcu- 
taneous injection of drug on 28th day of gestation. 


dine. All rabbits were killed on the 28th 
day of gestation, and the fetuses were re- 
moved by cesarean seetion and carefully 
examined for external malformations. In 
addition, dissection of abnormal specimens 
for further examination of skeletal malfor- 
mation and serial histological sectioning 
were done. 


Accumulation Studies of Idoxuridine La- 
beled With Iodine 125.—Route of Adminis- 
tration.—A total of six healthy adult New 
Zealand albino rabbits weighing 4.0 to 4.4 
kg were used. Each rabbit received 150 mi- 
crocuries of idoxuridine **I in a 0.1% cold 
idoxuridine solution either topically as eye 
drops or subcutaneously. Three (two males 
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Fig 6.—Thin-layer separation of idoxuridine '*°l from its metabo- 
lites in maternal blood (left) and in fetal blood (right) after mater- 


and one nonpregnant female) received 
idoxuridine '^I topically, and three (two 
males and one nonpregnant female) re- 
ceived the same amount of idoxuridine '^I 
subcutaneously. Blood samples were drawn 
from each rabbit of both groups at succes- 
sive time intervals after administration. 
The samples were then counted for radio- 
activity in a gamma well-type scintillation 
counter calibrated for '^I emissions. 

Maternal vs Fetal Accumulation.—In 
the first of these studies, ll healthy 6- 
month-old New Zealand albino rabbits 
were each mated twice with the same 
male, and the day of conception was deter- 
mined by the presence of sperm on vaginal 
smear. Twenty-eight days after mating, 
each of the 11 females was given 30 micro- 
curie of idoxuridine '*°I in a 0.1% cold idox- 
uridine solution subcutaneously, and they 
were then killed at different time intervals 
from 45 minutes to seven hours after ad- 
ministration. After blood samples were 
collected, brain, kidney, and liver tissues of 
both mothers and fetuses were excised, 
weighed, and counted. 

In a second study, to determine the rela- 
tive metabolie breakdown of the idoxuri- 
dine '5I into iodouracil '^I and iodide ‘I, 
four healthy 6-month-old Japanese albino 
rabbits in their 28th day of gestation, were 
each given a subcutaneous injection of 150 
microcuries of idoxuridine '?I in a 0.1% cold 
idoxuridine solution. The rabbits were 
killed at intervals of 1, 3, 5%, and 8 hours 
after administration, respectively. Blood 
samples from each time period were pre- 
pared by removing the cells and depro- 
teinizing the serum. Thin-layer chromato- 
graphic separation of idoxuridine '^I from 
its metabolic breakdown products as de- 
scribed by Clarkson et al^ was performed 
on the fetal and maternal blood samples 
prepared as above. After extraction of idox- 
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X 103 cpm/gm 


lodouracil 


uridine, iodouracil and iodide, the radio- 
activity of each fraction was counted and 
compared. 

In addition, two healthy 6-month-old 
New Zealand albino rabbits in their 12th 
day of gestation, as determined by vaginal 
smear, were each subcutaneously injected 
with 300 microcuries of idoxuridine '^I in a 
0.1% cold idoxuridine solution. Both rabbits 
were killed 4% hours after administration, 
and their fetuses were removed by ce- 
sarean section. Determinations of radio- 
active accumulation in maternal blood, pla- 
centa, and whole fetus were made by com- 
parison of specific activity in tissues. 

Autoradiography.—A healthy 6-month- 
old New Zealand albino rabbit in the 28th 
day of gestation was subcutaneously in- 
jected with 300 microcuries of idoxuridine 
1%] in a 0.1% cold idoxuridine solution, and 
killed one hour after administration. A 
fetus from this rabbit was removed, sec- 
tioned, and the sections mounted on glass 
slides. Several mounted sections were 
directly applied to the sensitive surface of 
recording autoradiographic film, fixed to 
the film unmoved, and kept in darkness for 
three weeks. The mounts were then re- 
moved, and the sensitized film developed. 
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e—e lodouracil 


4—4 Iodide 


4 6 8 
Hours 


nal subcutaneous injection of drug on 28th day of gestation. (cpm 
indicates counts per minute.) 


Results 


Teratogenicity Studies.—The re- 
sults on 272 fetuses obtained by cesar- 
ean section from 31 pregnant rabbits 
treated with idoxuridine, F,TdR, or 
saline are summarized in the Table. 

The idoxuridine-treated group had 
a fivefold greater incidence of dead 
fetuses than did the control or the 
F,TdR-treated group. In addition, 
23% of the live fetuses from the 
idoxuridine group demonstrated con- 
genital anomalies such as the one 
shown in Fig 1 to 3. Figure 1 shows 
an exophthalmus-like malformation 
which was found in approximately 
16% of the fetuses from idoxuridine- 
treated mothers. Figure 2 shows club- 
bing of the forelimbs, another con- 
genital abnormality, found in about 
9% of the fetuses. Further examina- 
tion of the clubbed forelegs by skele- 
tal staining with Alizarin red S dis- 
closed no defective bone development. 

Accumulation Studies of Idoxuridine 
"SL—A comparison of subcutaneous 


Teratogenicities of Antiherpetic Drugs: Rabbit Studies 


No. of 
Pregnant 
Rabbits 


No. of 
Fetuses 


Topical 
Agent 


Physiologic 
saline 86 


0.1% IDU 121 


1.0% F4 TdR 





No. of 
Dead 
Fetuses 


3(3.5%) 0 
23 (19%) 


No. of 
Living 
Anomalous 
Fetuses 


Description 
of Anomaly 


28 (23%) 


Exophthalmus 
20 
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Rabbit 1 


Placenta 
(Avg of 2) 


X 103 cpm/gm 
Maternal Blood 


Whole Fetus 





(Avg of 2) 





Rabbit 2 


Placenta 
(Avg of 3) 
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Whole Fetus 
(Avg of 5) 


Concentration of Idoxuridine 125] 


Fig 7.—Relative concentration of idoxuridine ‘I in maternal blood placenta and whole 
fetus 4% hours after maternal subcutaneous injection of drug on 12th day of gestation 
(height of teratogenic period). (cpm indicates counts per ninute.) 


vs topical administration of idoxuri- 
dine '^I is schematically illustrated in 
Fig 4. As can be seen, topically 
applied idoxuridine was readily ab- 
sorbed in the blood stream; as ex- 
pected, however, subcutaneously ad- 
ministered idoxuridine 'I reached a 
slightly higher level of concentration 
more rapidly than did the topically 
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applied drug. 

The results obtained from the 11 
pregnant rzbbits that were given 30 
microcuries of idoxuridine ‘I via 
subcutaneous injection on the 28th 
day of gestation, are shown in Fig 5. 
A definite pattern can be seen, in that 
the concentration of idoxuridine '^I 
at each time interval is consistently 


higher in fetal tissues than in mater- 
nal tissues, as reflected in blood con- 
centrations. It was noted that the idox- 
uridine “I concentration peaked in 
fetal blood at approximately 2% hours 
after maternal administration. These 
findings were consistent in all fetal 
tissues studied. 

The results obtained in thin-layer 


chromatographic separation studies • 


are shown schematically in Fig 6, left 
and right. A significant breakdown of 
idoxuridine can be seen in both 
mother and fetus; however, a signifi- 
cantly large amount of idoxuridine 
was still presént at each time interval 
in both maternal and fetal blood. 

The results obtained after the in- 
jection of idoxuridine '5I into preg- 
nant rabbits on the 12th day of gesta- 
tion, and killed 4% hours after 
administration are summarized in 
Fig 7. A significant accumulation of 
idoxuridine '*I in all fetal tissues is 
evident in comparison with maternal 
blood concentration. 

A representative sample of an au- 
toradiograph of a 28-day-old fetus, 
obtained one hour after maternal ad- 
ministration of idoxuridine I, is 
shown in Fig 8. A significant fetal- 
tissue uptake of radioactive material 
can be seen. Of some importance is 
the especially high accumulation in 
tissues such as eye (E), brain (BR), 
liver (L), kidney (K), intestines (I), 
and bones (B). 


Comment 


Antimetabolites have long been 
suspect teratogens. During the past 
ten years, the long list of teratogenic 
chemical compounds” that produce 
congenital malformations and mon- 
strosities in fetuses after a single 
dose administered to a pregnant ro- 
dent were found to be alkylating 
agents, antimetabolites, and triacene. 
In addition, antimetabolites are 
known to be powerful teratogenic 
tools which make possible conversion 
of long-term nutritional experiments 
into short-term chemical experi- 
ments. It is understandable that the 
new methods shorten teratogenic ex- 
periments greatly; but the new sharp 
tools also permit the possible produc- 
tion of a large number of certain 
congenital malformations which pre- 
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viously had seldom been obtained. 
For example, in contrast to cleft pal- 
ate, cleft lips are only rarely produced 
in rat fetuses by teratogenic proce- 
dures. However, Nelson et al" ob- 
tained cleft lips in more than 90% of 
the young of rats subjected, with the 
help of an antimetabolite, to a transi- 
tory folie acid deficiency during the 
«ninth to 11th day of gestation. 

On the basis of this study, it can be 
concluded that idoxuridine is tera- 
togenie to rabbits in doses similar to 
those used clinieally, causing exoph- 
thalmus-like deformities and clubbed 
forelegs. In addition, it! was shown 
that idoxuridine is absorbed system- 
ically after topical application, erosses 
the blood-brain barrier and placenta, 
and is accumulated in important 
amounts in fetal tissue. Although the 
mechanism of this malformation is 
still unexplored, the teratogenicity of 
idoxuridine is most probably related 
to the faet that the drug is incorpo- 
rated into DNA during DNA syn- 
thesis in mammalian cells. Moreover, 
the thin-layer chromatography stud- 
ies determine only the concentration 
of free non-protein-bound idoxuridine 
in fetal blood after maternal adminis- 
tration, allowing for the possibility of 
a much greater total accumulation of 
idoxuridine in the fetal tissue. Thus 
the presence of these antimetabolites 
in the fetus seems to correlate with 
its teratogenic effects. In 1965, Mur- 
phy? found idoxuridine not to be 
teratogenie when given systemically 
to Wistar rats. However, this is not 
surprising since some of the features 
of thalidomide'? were that this drug, 
which appeared completely harmless 
when given for a limited time in post- 
natal life, proved to be very dele- 
terious in minimal doses in prenatal 
life. Moreover, it was also unusual 
that the rat embryo, used so exten- 
sively in previous teratogenic experi- 
ments, proved very resistant to thal- 
idomide. The systemic absorption of 
the topically administered idoxuri- 
dine could, however, be high. One 
drop of 0.1% idoxuridine four times a 
day, if “fully absorbed” by the eye, 
compounds to about 0.2 mg/day. In a 
4.0-kg rabbit it constitutes about 0.05 
mg/kg of body weight, which is com- 
parable to an adult dose of 0.9 mg/kg 
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Fig 8.—Autoradiograph of 28-day-old fetus obtained one hour after maternal adminis- 
tration of idoxuridine '**l. Note high accumulation in eye (E), brain (BR), liver (L), kidney 
(K), intestine (I), and bones (B). 


of idoxuridine or about three drops 
every hour around the clock. Although 
such amounts are rarely given to hu- 
mans, still they represent a low em- 
bryopathic dose if one considers that, 
for example, the 50% teratogenic dose 
(TD,,) of orally administered aspirin 
is 650 mg/kg, at which level it almost 
approaches its 50% lethal dose of 1,528 
mg/kg in adult rats. Therefore, idox- 
uridine appears capable of inducing 
teratogenic effects at levels of about 
0.05 mg/kg in rabbits when applied 
topically to the eye. On the basis of 
this study, 0.05 mg/kg appears to be 
the minimum dose required. How- 
ever, because of the fact that not all 
of the topically applied idoxuridine 


can be assumed to be absorbed, it is 
difficult to completely rule out the 
possibility that this drug as well as 
thalidomide has no minimum embryo- 
pathic dose. 

In contrast to idoxuridine, F,TdR 
was found not to be teratogenic to 
rabbits, at least under the conditions 
of these studies, when given in con- 
centrations tenfold greater than 
doses used to verify idoxuridine tera- 
togenicity. This is consistent with re- 
cent findings that F,TdR shows a lack 
of mutagenicity to mammalian cells 
in in vitro studies." 

The practical importance for man 
of the teratogenic effect of idoxuri- 
dine in rabbit is unclear. In addition, 
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no definite hazard from idoxuridine in 
man has been established. However, 
the lack of teratogenicity of F,TdR, 
another antiherpetic agent currently 
under investigation but not available 
for general use, must be considered in 
selecting the ideal antiherpetic agent 
for the treatment of herpetic kera- 
titis in man. 
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II. Teratogenicities and Tissue Accumulation of Thimerosal 


Antonio R. Gasset, MD; Motokazu Itoi, MD; Yasuo Ishii; 


Richard M. Ramer, PhD 


Under the conditions of this study, sys- 
temically or topically applied thimerosal 
was found to have no teratogenic effect 
even when given in concentrations ap- 
proaching the 5096 lethal dose of these 
compounds. A comparison of topical and 
subcutaneous administration of thimero- 
sal to rabbits shows that a substantial 
concentration of mercury was present in 
blood and tissues of the treated animals 
and their offspring. Thimerosal was found 
to cross the blood-brain and placenta bar- 
riers. 


he fact that ophthalmic medica- 
tions can produce teratogenic ef- 
fects when given topically to the eye 
in doses equivalent to those used clin- 
ieally have already been shown by us. 
(pp 46-51) In this report, nonra- 
dioactive idoxuridine (IDU, 5-iodo- 
2'deoxyuridine), while not teratogenic 
to rats, was found to produce fetal 
malformations in rabbits when ad- 
ministered topically to the eye in clin- 
ically equivalent doses, 2 drops of 
0.1% solution four times a day for 12 
days, to pregnant rabbits. These mal- 
formations included exophthalmos- 
like appearance and clubbing of the 
forelegs. In contrast,  trifluoro- 
thymidine (F,TdR), another antiher- 
petie agent currently under investi- 
gation but not available for general 
use, was found not to be teratogenie 
to rabbits. 

It is generally accepted that mer- 
eury and in particular "mercury pol- 
lution" is a substantial hazard and 
long-enduring problem. Of particular 
importance is methyl mercury, a 
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highly toxie substance that causes 
neurologieal damage, produces chro- 
mosomal aberrations, and has tera- 
togenie effects. However, in its natu- 
ral metal form, mercury is not highly 
toxie, but, rather, the inorganic and 
organie compounds derived from this 
basic metal. 

Inorganie mercury is generally di- 
vided into three main subgroups. 
First are elemental mercury vapor. 
Second, there are inorganic com- 
pounds such as mercurous and mer- 
curie salts, which find extensive, 
industrial and medical use. These 
compounds are not as toxic as the or- 
ganie mercury compounds. Finally, a 
third group of inorganic mercury is 
found chemically bound to proteins. 

The organie mercury compounds are 
highly toxie and are used mainly as 
fungicides. These groups can be sub- 
divided into three major classes of or- 
ganic compounds: phenyl mercury, 
methoxyethyl mercury, and alkyl 
mercury. In these groups, the most 
toxic compounds are the alkyl com- 
pounds, ethyl and methyl mercury. 
The latter have been recognized as a 
significant hazard to man since at 
least 1880. 

Studies on the teratogenicity, tox- 
icity, and tissue accumulation of thi- 
merosal were undertaken because of 
its wide use as an ophthalmic pre- 
servative. The purpose of this inves- 
tigation was to evaluate the effect 
of thimerosal, a mercury-containing 
substance, in rats and rabbits when 
topically applied to the eye as well as 
systemically administered. 


Materials and Methods 


A total of 88 animals were used in these 
studies. Forty-three adult albino New Zea- 
land rabbits weighing between 2.5 and 3.0 
kg, 15 ICR-dub mice weighing between 20 
and 30 gm, and 30 Wistar rats weighing 
between 150 and 200 gm were used. 


Thimerosal, 99.5% pure, and thimerosal 
tagged with radioactive mercury (Hg) 
with a specific activity of 1.54 micro- 
curie/mg Hg (2.5 microcurie/ml) were 
used. 

Cold mercury was analyzed using the 
flameless atomic absorption spectropho- 
tometer according to the Environmental 
Protection Agency procedure. It was found 
necessary to add small amounts of anti- 
foam to facilitate the readings on the spec- 
trophotometer. Radioactive mercury Hg) 
was analyzed in a well-type gamma scintil- 
lation counter. 

Tissue sections were prepared by stan- 
dard procedures and stained for heavy 
metal by use of the gold chloride method. 
After the tissue was fixed in absolute al- 
cohol, sections were immersed in 0.5% 
aqueous gold chloride for ten minutes, 
washed in tap water for ten minutes, im- 
mersed in 10% aqueous oxalic acid for ten 
minutes, again washed with tap water, and 
finally counter-stained with hematoxylin- 
eosin. 

Autoradiography of different tissues 
was carried out by standard autoradi- 
ographie techniques. Two different tech- 
niques were used, one the dipping method 
with recording film and one contact auto- 
radiography. 

This investigation was divided into five 
main studies. 

Teratogenic Studies.—Thirty pregnant 
rats were divided into three main groups 
of ten rats each. In one group, each rat re- 
ceived a daily intraperitoneal injection of 
1.0 ml of 0.2% thimerosal from the sixth to 
the 18th day of gestation. In the second 
group, each rat was given a daily intra- 
peritoneal injection of 1.0 ml of 2% thi- 
merosal, again from the sixth to the 18th 
day of gestation. As a control, a group of 
ten pregnant rats was also given 1.0 ml of 
0.9% sterile saline solution. All pregnant 
rats were killed on the 20th day of gesta- 
tion. 

Seven pregnant rabbits were also in- 
cluded in these studies. Each rabbit was 
given 2 drops of 2% thimerosal in 0.9% sa- 
line solution to both eyes from the sixth to 
the 18th day of gestation, eight times on 
the sixth day and thereafter four times a 
day from the seventh to the 18th day of 
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Fig 1.—Blood-thimerosal concentration after subcutaneous or topical application. 
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Fig 3.—Section of kidney containing 


high concentration of mercury (arrow). 
T indicates tubules; G, glomerulus. 


gestation. As a control, five pregnant rab- 
bits were treated only with physiologic sa- 
line solution from the sixth to the 18th day 
of gestation in exactly the same manner. 
The rabbits were then killed on the 29th 
day of gestation. Each fetus was removed 
by cesarean section, carefully examined 
for external malformations, then killed by 
immersion in formaldehyde solution. In ad- 
dition, serial histological sectioning and 
skeletal examination with alizarin red 
were done at random in normal fetuses 
and in all cases where malformations were 
suspected. 

Pharmacodynamic Studies.—A total of 0.4 
ml of thimerosal Но was carefully ap- 
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plied to both eyes of pregnant female rab- 
bits, and special care was taken not to 
overflow the tear raservoir. Blood samples 
were taken every hour and counted in the 
gamma well-type scintillation counter. The 
animals were tken killed six hours after 
the application of thimerosal Нұ as oph- 
thalmic drops, aad the tissues counted in 
the scintillation counter. For subcutane- 
ous administration, essentially the same 
amount, 0.4 ml, of thimerosal Нр was 
given; blood samples were taken every 
hour and counted. Again, the rabbits were 
killed six hours after the administration of 
thimerosal ?"Hg and selected tissues 
counted for radioactive material on the 
well-type gamma scintillation counter. 
Since these effects directly depend on 
the rate of metabolism and excretion of 
the compound by the mother, accumulation 
studies were carried out on a total of 
ten rabbits, four of which were pregnant. 
Long-term studies on thimerosal accumu- 
lation were carri»d out as follows: Two 
drops of 0.2% or 0.02% thimerosal in 0.9% 
saline solution buffered to pH 7.2 were ap- 
plied twice a day to each eye for up to 48 
days. At different time intervals, 10, 18, 21 
and 48 days, the rabbits were killed and 
the tissues analyzed for mercury. Short- 
term studies on thimerosal accumulation 
were carried out сп six pregnant rabbits. 
On the 27th day of gestation, 2.0 ml of thi- 
merosal **Hg was given; and the rabbits 
were killed in pairs at two, four, and six 
hours after injection. The blood, brain, 
liver, and kidneys of doth mothers and fe- 
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Fig 2.—Accumulation of thimerosal Но 
in fetal or maternal liver (L), kidney (K), 
blood (ВІ), and brain (Br) after subcutane- 
ous administration to six rabbits. 


tuses were removed and analyzed for mer- 
cury. 

The excretion studies were carried out 
on seven rabbits. Each rabbit was given 
one subcutaneous injection of 1.0 ml of 4% 
thimerosal, equivalent to 10 ppm of mer- 
cury for a 4-kg rabbit. The rabbits were 
killed 1, 2, 14, and 48 days after injection, 
and tissues were analyzed for mercury by 
flameless atomic absorption spectropho- 
tometry. 

Since the teratogenic doses for many 
compounds are those that cause maternal 
toxicity, a total of 15 mice were used to de- 
termine the amount of thimerosal neces- 
sary to approach its 50% lethal dose. Three 
groups of five mice each were given a daily 
intraperitoneal injection of 1.0 ml of 0.2% 
buffered saline solution of thimerosal for 
seven days. The mice were then killed and 
tissues examined for mercury. 


Results 


Teratogenic Studies.— The results 
obtained on 20 pregnant rats receiv- 
ing a daily intraperitoneal injection 
of 0.2% or 2% thimerosal as compared 
with the ten control rats that received 
only isotonic sterile saline for 20 days 
are summarized in the Table. Regard- 
less of the concentration used, no 
significant difference was found be- 


Teratogenicities of Drugs/Gasset et al 53 








alie ces 


& 


сараи 





tween the thimerosal-treated group 
and the control. 

The result on the effect of a topi- 
cally applied 2% solution of thimero- 
sal to both eyes of seven pregnant 
rabbits from the sixth to 18th day of 
gestation along with the five saline- 
treated controls are also summarized 
in the Table. Again, as in the case of 
the rats, no congenital malformations 
were seen in the fetuses delivered by 
cesarean section. Although patholog- 
ical evaluation revealed no tissue 
abnormalities, nevertheless, accumu- 
lation of mercury was woted by both 
histopathological and histochemical 
studies. 

The results obtained on the com- 
parison of topical vs subcutaneous 
administration are summarized in 
Fig 1. As expected, a comparison of 
topically and subcutaneously admin- 
istered thimerosal reveals higher con- 
centrations of **Hg in blood when 
given via subcutaneous injection. 
However, of even greater importance 
is the fact that a substantial and rela- 
tively high concentration of Нр was 
found in the blood when the isotope 
was applied topically to the eye. In 
addition, large activities, about one 
third of that delivered by subcutane- 
ous administration, were observed in 
kidneys, liver, and brain when the iso- 
tope was topically applied. 

The results on the short-term accu- 
mulation of thimerosal Нуе subcuta- 
neously administered to six pregnant 
rabbits are shown in Fig 2. It is ap- 
parent that, in all tissues, maternal 
accumulation of mercury is greater 
than the corresponding fetal mercury 
level. 


Mercury, ppm 





10 20 30 40 50 60 
Days After Injection 


Fig 4.—Thimerosal concentration in kid- 
ney, blood, testes of seven rabbits given 
single dose of 4% thimerosal and followed 
up for up to 48 days. 








Fig 5.—Cross section of rabbit cornea 
treated with 0.2% solution of thimerosal 
twice daily for 48 days (gold chloride 
method, hematoxylin-eosin). 


daily for 48 days (gold chloride method, hematoxylin-eosin). 


Effects of Thimerosal in Pregnant Rats and Rabbits 


2% Thimerosal 


No. of animals 10 
Route of administration 
No. nonpregnant 1 
No. of maternal deaths 1 


Fetus 
Live 70 


Dead 31 
Aborted 1 
Reabsorbed 7 
Malformed 0 


* Clubbing of forelegs. 
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Intraperitoneal 


Rats 


0.2% Thimerosal Saline 
10 10 

Intraperitoneal 

0 

0 





Intraperitoneal 


Rabbits 


2% Thimerosal Saline 
7 8 
Topical Topical 
3 2 
0 0 


34 33 
9 0 
8 3 
5 
1 


* 
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Moreover, the accumulation of un- 
labeled thimerosal was measured in 
ten rabbits dosed topically twice daily 
with 0.2% buffered solution of thi- 
merosal for periods up to 48 days. Af- 
ter 48 days, kidney tissue reached a 
maximum level of 29 ppm of mercury. 
Similarly, levels of 7.9 and 1.14 ppm 
were obtained for liver and brain tis- 
sue, respectively. However, although 
mercury is readily detectable (Fig 3), 
no sign of damage to kidney, liver, or 
brain tissue is apparent by light mi- 
croscopy. 

Results of decay studies for 48 days 
on seven rabbits given a single subcu- 
taneous dose of 1.0 ml of 4% thimero- 
sal, equivalent to 10 ppm of mercury 
for a 4-kg rabbit, are shown schemat- 
ically in Fig 4. Maximum accumula- 
tion greater than 40 ppm of mercury 
was attained by kidney tissue. 

Regarding the effect on mice after 
intraperitoneal injection of thimero- 
sal in doses approaching the LD,,, as 
expected, symptoms of mercury poi- 
soning such as incoordination or loss 
of control of the hind legs became 
readily apparent by the fifth day. 
Moreover, tissue examination of kid- 
ney, liver, and brain showed high lev- 
els of mercury. 


Comment 


In view of our previous findings 
that ophthalmie medications can pro- 
duce teratogenic effects when given 
topically to the eye in doses equiva- 
lent to those used clinically, and the 
fact that thimerosal is the ophthalmic 
preservative in most ophthalmic med- 
ications containing idoxuridine, it 
was of the utmost importance to rule 
out any potential teratogenic effects 
of this mercury-containing substance. 
However, it can be concluded that, 
under the conditions of this study, 
systemically or topically applied thi- 
merosal was found to have no tera- 
togenic effect even when given in 
concentrations approaching Ње LD., 
of these compounds. If the absence of 
teratogenicity in rabbits is any indi- 
cation of its effects in humans, it 
can be assumed that thimerosal has 
no teratogenic effects on man. 

Teratogens can be divided into two 
main classes: (1) those that appear ca- 
pable of inducing teratogenic effects 
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at low doses, and (2) those for which 
minimum doses are required before 
any effect car be observed. The latter 
class is identical to those compounds 
which, according to Wilson,’ exhibit a 
“teratogenic zone” only at high doses. 
For these reasons, doses approaching 
the LD,, for these compounds were 
used. Therefcre. thimerosal ean be ex- 
cluded as a teratogen to rabbits in 
these two mzin groups. 

It is of interest to compare the 
lack of teratogenicity of thimerosal to 
the teratogenic effect of idoxuridine 
when given topically to the eye in 
doses equivalent to those used clini- 
eally against herpetic keratitis. Sim- 
ilarly, compounds such as thalidomide 
have no minimum embryopathic dose. 
On the other hand, the TD., of orally 
administered aspirin (650 mg/kg) ap- 
proaches its LD,, of 1,528 mg/kg in 
the adult rats. 

Although teratogenicity is usually 
equated with fetal malformation, it is 
difficult to completely rule it out on 
the basis of absence of fetal malfor- 
mation. Since fetal death may result 
(Table) either from direct toxic effect 
on the fetus or from pharmacological 
toxic effect of the drug on the mother, 
it is impossikle to determine whether 
these embrycs which were reabsorbed 
might have been malformed had they 
survived in uzero for longer periods of 
time. 1 

A comparison of topical and subcu- 
taneous adm.nistration of thimerosal 
to rabbits showed that a significant 
concentration of mercury was present 
in the blood znd tissues of the treated 
animals and their offspring. Thimero- 
sal was found to cross the blood-brain 
and placentz barriers. A dose-effect 
disproportiorality would exist if the 
rate of metabolism or excretion of the 
compound by the mother is saturable 
over the dose range used. This ac- 
counts for the symptoms of mercury 
poisoning observed by the fifth day 
after daily mtraperitoneal injection 
of 0.5 ml of 1% or 0.25 ml o? 0.2% thi- 
merosal. 

The accumulation and potential ef- 
fect of mercury in maternal and fetal 
tissue require further studies. How- 
ever, despite the significant accumu- 
lation of mercury molecules on kid- 
ney, liver, and brain, no sign of 
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damage to the tissue was apparent by 
light microscopic evaluation. 
Substantial accumulation of mer- 
cury could be seen in the cornea and 
iris of rabbits treated with 0.2% solu- 
tion of thimerosal twice a day for 48 
days (Fig 5 and 6). However, further 
studies on the cytotoxic effect on the 
cell components of the rabbit cornea 
(unpublished data) revealed that thi- 
merosal is safe even when used in 
concentrations 100 times as great as 
commercially available and required 
for its bacteriocidal effect. Moreover, 
of all the ophthalmic preservatives 
tested, only Benzalkonium chloride 
caused significant damage to all the 
cellular components of the rabbit 
cornea including the endothelium. 
Whether or not one preservative is 
superior or preferable cannot be com- 
pletely answered on the basis of this 
study. However, on the basis of the 
lack of cytotoxicity of chlorobutanol 
and thimerosal, some of the limita- 
tions of these two preservatives 


should at least be reconsidered in 


view of the cytotoxie effects of ben- 
zalkonium chloride. 


The animals used in this research were main- _ 


tained in animal-eare facilities fully accredited 
by the American Association for Accreditation 
of Laboratory Animal Care. 

This investigation was supported in part by 
Public Health Service grants EY01901, EY 52868, 
EY00446, and EY00266 from the National Eye 
Institute, and an international scholars grant 
from Research to Prevent Blindness, Inc. (Dr. 
Itoi). 

Thimerosal, 99.5% pure, was supplied by Eli 
Lilly & Co, Indianapolis. 


Key Words.— Thimerosal; ophthalmic pre- 
servatives; mercury; teratogenicities; abor- 
tion; 50% lethal dose; 50% toxic dose; fetal 
mortality; maternal mortality; embryoreab- 
sorption. 
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Ocular toxic effects of intravitreal injec- 
tion of cephaloridine in rabbits was eval- 
uated, and none were produced in doses 
of 0.25 mg or less. 

Clinically, intravitreal injection of ceph- 
aloridine in doses of 5 mg or more pro- 
duced small punctate hemorrhages in the 
vascularized portions of the rabbit retina 
within two days. With doses of 2.5 mg or 
less, no clinical changes were seen dur- 
ing the two weeks of observation. 

Histologically, one day following intra- 
vitreal injection of 0.5 to 10 mg of ceph- 
aloridine there was clumping of the outer 
segments of the photoreceptors and de- 
struction of the retinal pigment epithe- 
lium. 

Ten milligrams of cephaloridine intra- 
vitreally injected caused definite elec- 
troretinogram (ERG) changes ten minutes 
after injection. After 24 hours, the ERG 
was extinguished. 

An experimentally induced Escherichia 
coli endophthalmitis was successfully 
treated after six hours by intravitreal in- 
jection of cephaloridine. 


Ithough intravitreal injection of 
antibiotics had been attempted 
almost three decades ago,'’ this route 
of administration was not thought to 
produce a more superior result than 
subconjunctival therapy.’ In recent 
months the use of intravitreal injec- 
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tion of antibiotics has been reevalu- 
ated in our laboratory.*' Cephalori- 
dine is yet another bactericidal agent 
that has been considered for use via 
intravitreal injection. The broad spec- 
trum of this antibiotic makes it val- 
uable as an agent in the treatment 
of infections of unknown origin. 
Records’? surmised that cephaloridine 
may be the antibiotic of choice in ocu- 
lar infections not caused by “Pseudo- 
monas, indole producing Proteus, or a 
resistant strain of Aerobacter.” 

We have shown that early treat- 
ment is an important consideration in 
assessing the prognosis of endoph- 
thalmitis.° The necessity of rapidly 
establishing massive intravitreal con- 
centrations cannot be overempha- 
sized. Previous experimental data re- 


Fig 1.—Fundus photograph of hemor- 
rhages (arrows) in rabbit retina two days 
after intravitreal injection of 10 mg ceph- 
aloridine. 
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Fig 2.—Disruption of pigment epithelium (PE) and coaguiative necrosis of photorecep- 
tors (P). Note serous exudate (E) in vitreous (hematoxylin-eosin, original magnification 


x 100). 





Fig 3.—Serous exudation (E) in anterior chamber in eye injected with 20 mg cephalori- 
dine intravitreally (hematoxylin-eosin, original magnification x 20). 


Fig 4.—Serous exudation (E) in vitreous 
in eye injected with 20 mg cephaloridine 
intravitreally (hematoxylin-eosin, original 
magnification x 20). 
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Fig 5.—Mild inflammatory cell reaction 
(arrows) arounc retinal vessels in eye in- 
jected with 20 mg cephaloridine intravit- 
really (hematoxylin-eosin, original magni- 
fication х 100. 





lating to ocular toxic reactions and 
intravitreal concentrations following 
administration of cephaloridine are 
not available in the literature. Pri- 
mary aqueous levels of 92ug/ml have 
been obtained one hour following sub- 
conjunctival injection of 50 mg ceph- 
aloridine.? The purposes of this ex- 
periment were to evaluate the toxic 
effects of intravitreal cephaloridine in 
experimental animals and to estab- 
lish a therapeutic dosage. 


Materials and Methods 


Forty pigmenfed and albino rabbits (2 to 
3 kg [4.4 to 6.6 Ib]) were used to evaluate 
the ocular toxicity of cephaloridine. All an- 
imals for subconjunctival and intravitreal 
injection received pentobarbital sodium 
anesthetic intravenously. Atropine was 
administered intramuscularly to reduce se- 
cretions and prevent pulmonary edema 
during anesthesia. In addition, propara- 
caine hydrochloride was used as a topically 
applied anesthetic in these eyes. 

For intravitreal injection, 32 rabbits 
were used. The eye was stabilized by 
grasping the superior and inferior rectus 
muscles with toothed forceps. A 25-gauge 
needle on a tuberculin syringe was in- 
serted through the pars plana into the vit- 
reous carefully avoiding damage to the 
lens and retina. Immediately preceding in- 
jection, an anterior chamber paracentesis 
was performed with a 25-gauge needle. 
Cephaloridine was injected, 0.1 to 0.2 ml, 
into the vitreous chambers of the right 
eyes of the experimental animals, while 0.1 
ml sterile normal saline was injected sim- 
ilarly into the left eyes of the animals and 
served as controls. The doses of cephalori- 
dine injected were 60 (one eye) and 40, 30, 
20, 10, 5, 2.5, 1, 0.5, 0.25, and 0.1 mg (three 
eyes each). The largest doses (60 and 40 
mg) were administered in 0.2 ml normal 
saline; for all other doses 0.1 ml was in- 
jected. The eyes were then observed oph- 
thalmoscopically for up to six weeks. 
Fundus photographs were taken when ap- 
propriate. At intervals of three hours to six 
weeks, the eyes were enucleated, fixed in 
formalin:glutaraldehyde, dehydrated with 
ethanol, embedded in paraffin, sectioned, 
and stained with hematoxylin-eosin for 
histologic examination. 

Three rabbits were used for subcon- 
junctival injection and were prepared as 
above. Fifty milligrams of cephaloridine in 
0.25 ml normal saline was injected under 
the bulbar conjunctiva of the right eyes, 
using a 25-gauge needle on a tuberculin sy- 
ringe. Control eyes were prepared by in- 
jecting 0.25 ml normal saline in a similar 


Intravitreal Injection of Cephaloridine/Graham et al 57 


| 
1 





j 
ії 


NA e Te RESTE 


Jut yes i 


Wow 
uui 


cui itt РР No o ET 





PUEI 


EO ee EEREN, 





andaan s arial 








Fig 6.—Cell migration into photorecep- 
tor layer (arrows) one day following intra- 
vitreal injection of 10 mg cephaloridine 
(hematoxylin-eosin, original magnification 
x 100). Ы 


manner іп the left eyes. The eyes of each 
rabbit were enucleated after two weeks 
and processed as described above. 

In order to determine ocular toxic ef- 
fects of intravenously administered ceph- 
aloridine five rabbits were used. A single 
injection of 750 mg of cephaloridine (250 
mg/kg) was administered intravenously to 
each rabbit. This was considered approxi- 
mately five times the normal human dose 
in milligrams per kilogram. No general or 
topically applied anesthetic was given. Af- 
ter ten days, the eyes were enucleated and 
processed as previously described. 

Electroretinograms (ERGs) were re- 
corded on eight rabbits receiving ceph- 





Fig 7.—Disruption of pigment epithelium (PE) and increasing destruction of photore- 
ceptors (P) in eye two days following intravitreal injection of 10 mg cephaloridine (hema- 
toxylin-eosin, x 100). 


Fig 8.—Severe disruption of pigment epithelium (PE) and almost complete destruction 
of outer segments of photoreceptors (P) four days following intravitreal injection of 10 


mg cephaloridine (hematoxylin-eosin, x 125). 


PE 
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aloridine as follows: (a) 10 mg intra- 
vitreally (3); (b) 0.25 mg intravitreally (1); 
(c) 0.1 mg intravitreally (2); (d) 50 mg sub- 
conjunctivally (1); and (e) 750 mg intrave- 
nously (1). After general and topically 
applied anesthetic was administered as 
above, the forehead and one ear of each 
rabbit were shaved and cleaned with iso- 
propanol. The leads were connected and 
contaet was established with the aid of 
electrode paste. The ear lead served as 
ground. A contact lens was placed on the 
anesthetized eye, using methylcellulose 
as a vehicle. The rabbit was then dark- 
adapted for at least 20 minutes. Base line 
ERGs were done on all animals before in- 
jection of cephaloridine. All injections 
were done as previously described, but 
only in the presence of red light. Scotopic 
ERGs were then recorded at intervals of 
three minutes to six days after injection. 
After completion of the ERGs, the eyes 
were enucleated at intervals of three hours 
to six days and processed as above for his- 
tologic examination. 

Experimental endophthalmitis was pro- 
duced in eight albino rabbits. They were 
anesthetized as previously described. 
Cephaloridine-sensitive Escherichia coli 
was grown overnight in beef heart infu- 
sion broth. Serial dilutions were made in 
normal saline, and 0.1 ml containing ap- 
proximately 500 to 1,000 bacteria was in- 
jected into the vitreous of each eye follow- 
ing an anterior chamber paracentesis. Six 
hours following inoculation, 0.1 ml contain- 
ing 0.25 mg cephaloridine was injected into 
the right eye of each animal, and 0.1 nor- 
mal saline was injected into the left eye of 
each animal. At intervals of 1, 2, 7, 10, and 
14 days, the animals were killed with pen- 
tobarbital sodium. The 0.1 ml of vitreous 
from each eye was aspirated through a 19- 
gauge needle and cultured in blood agar at 
37 C for 48 hours. The eyes were enu- 
cleated and prepared as above for histo- 
logic examination. 


Results 


Intravitreal injection caused a min- 
imal amount of hemorrhage at the 
site of pars plana in approximately 
5% of the eyes. This hemorrhage was 
reabsorbed within four to five days 
without complicating the course of 
the experiment. Following intravit- 
real injection of high doses of ceph- 
aloridine (5 mg or greater), small 
punctate- and flame-shaped hemor- 
rhages occurred in the vascularized* 
portion of the rabbit retina within 
two days (Fig 1). These hemorrhages 
did not progress beyond this initial 
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stage. No other clinical signs of toxic 
effects were noted. Histologic exami- 
nation revealed destruction of the 
outer segments of the photoreceptors 
and retinal pigment epithelium (Fig 
2). In doses of 10 mg or greater, there 
was serous exudation into the ante- 
rior chamber and vitreous body (Fig 
3 and 4) There was also mild in- 
flammatory cell reaction around the 
retinal vessels in these eyes (Fig 5). 

The progression of the retinal de- 
struction was observed by studying 
eyes enucleated at 1, 2, 3, 4, 7, 14, 28, 
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Fig 9.—Severe destruction of pigment 

epithelium (PE) and photoreceptor layer 

(P) six weeks following intravitreal injec- 

tion of 10 mg cephaloridine (hematoxylin- 

eosin, original magnification x 100). 






and 42 days after intravitreal injec- 
tion of 10 mg cephaloridine. One day 
after injection, there was a mild cell 
migration into the photoreceptor 
layer and some early signs of destruc- 
tion of the outer segments (Fig 6). 
After two days, the necrosis of the 
outer segments had increased, and 
destruction of the pigment epithe- 
lium was notec (Fig 7). By the fourth 
day the outer segments were com- 
pletely destroyed and the pigment 
epithelium disrupted (Fig 8). After 
six weeks there were only the coag- 
ulated remnants of the inner seg- 
ments of the photoreceptors without 
evidence of a reparative process (Fig 
9). 





Fig 11.—Normal retina following intravit- 


real injection of 0.25 mg cephaloridine 


(hematoxylin-ecsin, original magnification 
x 100). 


Fig 10.—Coagulative necrosis of photoreceptor layer (P) of albino rabbit retina two 
weeks following intravitreal injection of 2.5 mg cephaloridine. Pigment epithelium (ar- 
row) appears intact (hematoxylin-eosin, x 125). 
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Histologic examination of the eyes 
receiving 0.5 to 2:5 mg cephaloridine 
intravitreally revealed only coag- 
ulative necrosis of the photoreceptor 
outer segments (Fig 10). Intravitreal 
injection of 0.25 mg or less caused no 
damage to the retina (Fig 11). Histo- 
logic examination of all eyes given 
subconjunctival or intravenous ceph- 
aloridine intravenously revealed no 
abnormalities. 

Following the intravitreal injection 
of 10 mg cephaloridine, the ERG di- 
minished from the base line of 250uv 
to 125uv after ten minutes (Fig 12). 
The scotopic recording after three 
hours was only 50uv. Within 24 hours, 
the ERG was completely extin- 
guished, and it did not regain poten- 
tial subsequently. In the control eyes, 
which were injected intravitreally 
with 0.1 ml normal saline, no decrease 
in the ERG was observed. Subcon- 
junctival and intravenous injections, 
as well as low doses given intravit- 
really (ie, 0.25 mg or less) also pro- 
duced no changes in the scotopic 
ERGs. 

Six hours after inoculation with 500 
to 1,000 Е coli, the eyes were 
uniformly inflamed as shown by con- 
gestion of the vessels of the conjunc- 
tiva and iris, edema of the cornea, 
and cloudy vitreous. After one day 
the treated eye was less congested 
and the vitreous less opaque than the 
untreated eye. However, at this time 
a serous anterior chamber exudate 
was present in the treated eyes (Fig 
13). After two to ten days, the treated 
eyes were all clear (Fig 14) while the 
exudate present in the untreated eyes 
increased (Fig 15). The retinas of the 
untreated eyes were destroyed by ful- 
minant endophthalmitis, while the 
retinas of the treated eyes appeared 
normal. All treated eyes examined 
subsequently remained free of exuda- 
tion with the exception of one eye 
(Fig 16). This eye was enucleated af- 
ter ten days and showed much less 
cellular reaction present in the ante- 
rior chamber and vitreous as com- 
pared to the untreated eyes. All of the 
treated eyes had negative cultures for 
bacteria. In all untreated eyes posi- 
tive cultures for E coli resulted. The 
number of organisms present de- 
creased progressively after two days, 
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SCOTOPIC ERGs FOLLOWING INTRAVITREAL 
INJECTION OF lOmg CEPHALORIDINE 
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Fig 12.—Serial ERGs following intravitreal injection of 10 mg cephaloridine. 





Fig 14.—Whole mount of eye treated in- 
travitreally with 0.25 mg cephaloridine six 
hours following inoculation with E coli. 
Eye enucleated after 10 days shows no 
exudate present (hematoxylin-eosin, origi- 
nal magnification x 5). 


until after 14 days only approxi- 
mately 100 bacteria per milliliter vit- 
reous were present in the untreated 
eyes. 


Comment 


This experiment has shown that 
the injection of large doses of ceph- 
aloridine intravenously and subcon- 
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following inoculation with E coli. Anterior 
chamber and vitreous are filled with in- 
flammatory cell reaction in eye enucleated 
after ten days (hematoxylin-eosin, original 
magnification x 2). 


junctivally and small doses (0.25 mg 
or less) injected intravitreally pro- 
duce no measurable toxic reactions 
in rabbit eyes. However, when large 
doses of cephaloridine (0.5 mg or 
more) were injected into the rabbit 
vitreous, toxic side effects occurred. 
These included small punctate- and 
flame-shaped hemorrhages in the vas- 
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Fig 13.—Whole mount of eye treated in- 
travitreally with 0.25 mg cephaloridine six 
hours following inoculation with E coli. Af- 
ter one day anterior chamber exudate was 
present (arrow) (hematoxylin-eosin, origi- 
nal magnification x 2). 





Fig 16.—Whole mount of treated eye 
enucleated after ten days that exhibited 
serous type exudate in anterior chamber 
and vitreous body (hematoxylin-eosin, 
original magnification x 2). 


cularized portions of the retinas. 
More importantly, coagulative necro- 
sis of the outer segments of the pho- 
toreceptors with disruption of the 
pigment epithelium occurred. Eyes 
enucleated after six weeks showed 
that no regenerative process had 
taken place. The damaging effect of 
cephaloridine on the retina is appar- 
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ently an irreversible process. 

When very large doses of cephalori- 
dine (10 mg or more) were injected 
intravitreally, the eye responded with 
serous exudation into the anterior 
chamber and vitreous body. Almost 
instanteous ERG changes occurred in 
rabbits injected with these large 
doses. After three hours there were 
signs of severe inhibition of the im- 
pulse conduction mechanism of the 
retina. Surprisingly, no histologic evi- 
dence of retinal destruction was seen 
at this time. After one day the ERG 
was completely extinguished, while 
only minimal histologic changes were 
present in the photoreceptor layer. 
The ERG, in this experimental model, 
may be a much more sensitive indica- 
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tor of drug-induced retinal toxic ef- 
fects than the histologic preparations. 

The 0.25 mg cephaloridine injected 
intravitreally within six hours is an 
adequate dose to treat experimental- 
ly induced Æ coli endophthalmitis in 
rabbits. A ] treated eyes yielded neg- 
ative cultures. Histologieally, exuda- 
tion and retinal destruction were al- 
most nonexistent in the treated eyes 
after two days. 

In our experiment the eyes treated 
by systemic and  subconjunctival 
routes of administration of anti- 
biotics, were destroyed by fulminant 
endophthalmitis. 

Although high doses of cephalori- 
dine appezr highly toxic to the retina, 
doses of 0.25 mg have proved to be ad- 
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Human Sübretinal Fluid 


Its Cellular and Subcellular Components 


Lynette Feeney, PhD; Robert P. Burns, MD; Robert M. Mixon, MA 


A light and electron microscopical 
study of subretinal fluid removed at sur- 
gery for rhegmatogenous retinal detach- 
ment showed a heterogeneity of cell types 
originating from the neural retina, pig- 
ment epithelium, and wandering cells of 
the blood. Subcellular organelles sedi- 
menting in the centrifuged pellets could 
be identified as to cell of origin, health of 
the parent cell, and time since cell rup- 
ture. Acellular specimens were typical of 
angiomatous detachments or long-stand- 
ing rhegmatogenous detachments. Be- 
cause various mechanisms of cellular 
pathophysiology contribute to the de- 
structive and reparative processes during 
retinal detachment, the cytologic analysis 
of subretinal fluid becomes a useful tool 
in understanding the biological processes 
that affect visual recovery or impairment 
after successful retinal detachment sur- 


gery. 


tudy of subretinal fluid has im- 
portant clinical aspects because 
the major unsolved question in reti- 
nal detachment is why degeneration 
of the retina resulting from detach- 
ment is not always reversible follow- 
ing the successful anatomic reposi- 
tioning of the retina. 

Subretinal fluid is the fluid that ac- 
cumulates during retinal detachment 
in the space between the neural ret- 
ina and the pigment epithelium. (This 
space is clinically known as the sub- 
retinal space. Histologically, it is 
known as the interphotoreceptor space, 
containing the Alcian blue-positive 
interphotoreceptor matrix.') Numer- 
ous biochemical studies have shown 
that in long-standing detachments 
the fluid increasingly resembles se- 
rum, although certain serum compo- 
nents of high molecular weight may 
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be lacking.*? It is also rich in ascorbic 
acid.^* Enzyme activity has also been 
detected in subretinal fluid, and the 
enzymes may be derived from blood 
and various cellular sources.** One re- 
port describing the light microscop- 
ical appearance of cells found in sub- 
retinal fluid! and one study of the 
electron microscopical appearance of 
several types of cells present in this 
fluid were published recently.* 

In this report, we describe the vari- 
ous structural components (whole 
cells, retinal fragments, subcellular 
organelles) found in 14 specimens of 
subretinal fluid from patients with 
detachments of eight day's to six 
months' duration. We attempt to cor- 
relate these findings with the clinical 
type and duration of the detachment 
and with the histologic sequence of 
retinal disintegration observed in un- 
corrected experimental retinal detach- 
ment in owl monkeys.'^" We have 
separated observed structural defects 
related to cryotherapy damage from 
those due to pre-existing disease. 
Furthermore, we have endeavored to 
identify the origin and function of 
the various "wandering" cells found 
in these specimens. Knowledge of the 
composition of the fluid that bathes 
the photoreceptors during the detach- 
ment period may help us understand 
how the rods and cones regenerate 
their outer segments and thereby re- 
gain their function. 


Materials and Methods 


Subretinal fluid was aspirated from the 
most highly elevated retinal area, far- 
thest from the retinal break, usually after 
cryocoagulation or diathermy of the reti- 
nal tear. A cut-down was made through 
the sclera to allow a knuckle of choroid 
to protrude and the choroid was heat- 
coagulated to prevent bleeding. Then a 
25-gauge needle was inserted into the sub- 
retinal space and the accumulated fluid col- 
lected by suction. In addition to the sub- 
retinal fluid, a plug of tissue from the 





ure ЫШ үт Ж. N 
Fig 1.—Pellet of subretinal fluid of non- 
cellular type of specimen. Interspersed in 
fibrogranular material are areas of os- 
miophilic webs (arrow) and granules that 
introduce knifemarks in the section (origi- 
nal magnification x 5,850). 


needle, in several cases, constituted a sec- 
ond specimen. 

Approximately 0.25 ml of subretinal 
fluid was placed in a bottle-neck capsule 
containing 0.3 ml of modified Karnovsky 
aldehyde fixative? at room temperature 
for two hours. The capsule was then centri- 
fuged at 16,800 g for 20 minutes at 4 C. 
This force is sufficient to sediment par- 
ticles of the size and density of mito- 
chondria and lysosomes. The resulting pel- 
let was post-fixed in buffered 2% osmium 
tetroxide. Some specimens were stained 
with uranyl acetate en bloc prior to their 
dehydration in a graded series of acetones 
and propylene oxide. The pellets were em- 
bedded in Epon-Araldite. For light micros- 
copy, sections 0.5u to 1.0u thick were 
stained with toluidine blue, and others lu 
to 2u in thickness were stained with col- 
loidal iron after removal of the epoxy em- 
bedment.** For electron microscopy, thin 
sections were mounted on naked grids, 
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Fig 2.—Pellet of cellular type subretinal 
fluid showing mixture of organelles from 
neural retina and pigment epithelium. 
Heavier melanin (Me) granules are con- 
centrated at bottom, whereas lighter outer 
segment (OS) fragments are layered near 
top; structures of intermediate size or 
density are arrayed in between. (M, mito- 
chondria; Lf, lipofuscin; original magnifi- 
cation x 7,320). Inset.—Higher magnifica- 
tion of typical portion of this pellet 
showing healthy appearance of subcellu- 
lar organelles indicating that they were not 
derived from ruptured degenerating cells, 
but were just released by freeze-rupture of 
cells (original magnification x 18,600). 


stained with lead, and photographed in an 
electron microscope. 


Results 


Two fairly distinct types of subreti- 
nal fluid were found; cellular and non- 
cellular. Of the five specimens cate- 
gorized as noncellular, three were 
collected from patients with angio- 
matous detachment, one from a long- 
standing rhegmatogenous detach- 
ment, and one may have been a 
specimen of fluid from a choroidal de- 
tachment. These specimens tended to 
clot, either spontaneously or in the 
fixative, and could not be centrifuged 
thereafter. It is quite possible that 
cells and subcellular elements were 
trapped in the clot matrix, but these 
eould not be concentrated into a pel- 
let. Of the nine cases characterized as 
cellular, six were derived from rheg- 
matogenous detachments of less than 
a months' duration and three from 
detachments present longer than a 
month. 

Noncellular Specimens.—By light 
mieroscopy the noncellular specimens 
showed an amorphous component and 
scattered, dense areas. By electron 
microscopy, the amorphous compo- 
nent appeared as fibrillar or finely 
granular material, and the dense par- 


Fig 3.—Another pellet of cellular type 
having somewhat different composition 
from Fig 2. Cellular organelles show 
degenerative changes that probably oc- 
curred prior to surgery. Note the mass 
of nucleoplasm (N), a cluster of mito- 
chondria (M), and the disarrayed outer 
segment (OS) fragments (Me, melanin; 
RBC, red blood cell; original magnification 
x 3,700). Inset.—Higher magnification of 
mitochondria of this pellet showing struc- 
tural disintegration of these organelles 
(original magnification х 14,000). 


Human Subretinal Fluid/Feeney et al 63 








ticles as osmiophilic areas and webs 
that often tore the embedding me- 
dium during sectioning (Fig 1). The 
PAS stain was negative on these 
specimens whereas colloidal iron 
stained some amorphous components. 

Cellular Specimens.—The cellular 
specimens showed great variation in 
constituent components from one 
case to another. Heavier and/or 
larger structures sedimented near the 
bottom of the pellet, whereas lighter 
and/or smaller ones were found near 
the top (Fig 2). All specimens con- 
tained subcellular strictures, and the 
cell of origin of these structures was 
often obvious, eg, rod outer segments, 
clumps of mitochondria typical of in- 
ner segments, melanin from pigment 
epithelium (Fig 2-4). In some speci- 
mens structural degeneration that oc- 
curred prior to surgery could be dis- 
tinguished from structural damage 
produced by cryocoagulation. 

Degenerative structural changes as 
seen by light microscopy are illus- 
trated in Fig 5-7. Degenerated tis- 
sue lacks discrete structural detail. 
Fragments of aspirated necrotic neu- 
ral retina were apparent and included 
structures as large as capillaries that 
appeared relatively free of adherent 
neuronal or glial cytoplasm (Fig 7). 
Electron microscopy more clearly 
delineated degenerative damage by 
showing the morphology of the mito- 
chondria, organelles that are partic- 
ularly sensitive to anoxia (compare 
insets Fig 2 and 8). Mitochondrial 
membranes appear coagulated and 
blurred; cristae are deformed and 
obscure. Freeze-damaged, nondegen- 
erated cells release healthy looking 
organelles into the subretinal fluid. A 
freeze-fracture is marked by arrows 
in the pigment epithelial cell in Fig 8. 

Whole cells found in most speci- 
mens included erythrocytes and mac- 
rophages (Fig 3 and 4). Intact pig- 
ment epithelial cells, although less 
frequently seen, are identified by 
their original shape and polarity (Fig 
9). With toluidine blue staining the 
melanin granules were brownish-yel- 
low, in contrast to lipofuscin, which 
was greenish-blue. By electron mi- 
croscopy this same cell showed typical 
apical microvilli and the freeze-frac- 
ture mentioned above (Fig 8). 
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Three neuronal nuclei (N) are seen along with mass of cytoplasm (Cy) similar in appear- 
ance to plexiform layers of retina. In addition to erythrocytes, two macrophages (Mac) 
are seen; one contains large osmiophilic, myelin figure” (MF) inclusion, and the other 
has numerous inclusions representing phagocytosed material in various stages of ly- 
sosomal digestion (RBC, red blood cell; original magnification х 3,150). 


Macrophages were invariably 
healthy in appearance, ie, they 
showed no evidence of freeze-damage 
or degeneration. By light microscopy 
they were seen to contain melanin, 
phagocytosed debris, and vacuoles 
(Fig 6-9). These cells had. PAS-posi- 
tive cytoplasm. Seen by electron mi- 
croscopy they had numerous filopodia, 
usually large quantities of glycogen, 
and showed striking variation in 
their phagocytosed contents (Fig 4, 
10-13). Some phagocytic vacuoles 
(phagolysosomes) clearly contained 
erythrocytes, outer segment disks, 
and melanin granules. Others con- 
tained undigested cytoplasmic frag- 
ments from pigment epithelial cells 
(Fig 11). However, most of the gran- 
ules in most of the macrophages were 
secondary lysosomes in a later stage 
of digestion, thus identification of the 
original phagocytosed substance was 
impossible. A crystalline structure 
was frequently seen in some of the 
granules of these macrophages (Fig 
10, 11, 13). It consisted of a lattice 
having elongated hexagonal subunits 


measuring about 6090 my. Crystals 
are fairly common biological struc- 
tures and some have been identified 
as hemoproteins, phospholipoproteins, 
and other kinds of macromolecules." 
This crystalline inclusion stained 
with PAS but not with colloidal iron. 
Some macrophages had numerous 
vacuoles that appeared empty by elec- 
tron microscopy (Fig 10 and 11). Col- 
loidal iron stains on adjacent sections 
indicated that in many instances 
these vacuoles were in fact filled with 
acid mucopolysaccharides, presum- 
ably phagocytosed by the cell (Fig 6). 
Other empty appearing vacuoles did 
not stain with colloidal iron and these 
apparently contained either subreti- 
nal fluid (Fig 7 and 12) or nonos- 
miophilie lipid (Fig 13). Dense lip- 
id residual bodies with lamellated, 
"myelin-figure" substructure (Fig 10 
and 11) were often dispersed among 
the other less-structured granules of 
the macrophage. У 
Another type of cell was difficult to 
classify with certainty. These cells 
appeared to be dislodged pigment epi- 
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Fig 5.—Fragment of degenerated neural 
retina (left) from subretinal fluid of cellular 
type. Cross sections of inner and outer 
segments are seen at center, an erythro- 
cyte at right. An elongated macrophage 
containing three large, colloidal, iron-pos- 
itive inclusions lies among inner segments 
(colloidal iron stain, basic fuchsin coun- 
terstain, original magnification x 312; all 
color specimens were photographed with 
the 100 x oil immersion objective). 








Fig 6.—Macrophage containing hetero- 
genous granules. Some inclusions are col- 
loidal iron-positive; others are stained red 
by basic fuchsin. Electron microscopical 
appearance in this cell is seen in Fig 10 
and 11. Note also neuronal nuclei and 
cytoplasmic fragments (colloidal iron 
stain, basic fuchsin counterstain, original 
magnification х 312). 


Fig 8.—Pigment epithelial cell dislodged and damaged curing cryocoagulation. Cell 
has retained its polarity and in situ morphology. Crack acrcss cell (arrows) is typical of 
freeze-rupture from ice-crystal expansion. Granules are a nixture of melanin and lipo- 
fuscin (Mv, microvilli; original magnification x 6,800). 


thelial cells that had developed filo- 
podia and become migratory. Melanin 
granules in the cytoplasm appeared 
as in normal cells, unlike the macro- 
phages that have their complement of 
melanin and lipofuscin sequestered 
within phagolysosomes. Some of these 
dislodged, "transformed" pigment 
epithelial cells contained outer seg- 
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ments in large phagocytie vacuoles 
that were unlike the small, close-fit- 
ting phagocytic vacuole of the typical 
pigment epithelial cell (Fig 14). 

Two needle biopsy specimens of 
neural retina were from detachments 
of three ard four weeks' duration. 
In both of <hese specimens the pho- 
toreceptors lacked outer segments. 


Fig 7.—Portion of pellet of subretinal 
fluid of cellular type. Part of capillary is 
seen at center bottom. Various macro- 
phages in cluster (center) contain mela- 
nin, dense and pale granules, and vacu- 
oles. Cell marked by arrow is illustrated by 
electron microscopy in Fig 12 (toluidine 
blue stain, original magnification x 312). 





Fig 9.—Portion of pellet containing dis- 
lodged pigment epithelial cell, a large, 
vacuolated macrophage containing phago- 
cytosed melanin, smaller macrophages, 
fragments of outer segments, and erythro- 
cytes (toluidine blue stain, original magni- 
fication x 312). 


A small accumulation of aberrant, 
folded membranes extended from the 
distal ends of the inner segments. 
Some mitochondria of the inner seg- 
ments were vacuolated and lipid re- 
sidual bodies were seen in the cyto- 
plasm, but the perikaryon region of 
the photoreceptors appeared healthy. 
The extracellular spaces between the 
inner segments contained whorls of 
osmiophilic material similar to, but 
larger than the residual bodies seen 
within the photoreceptors (Fig 15). 
Colloidal iron stains showed the in- 
terphotoreceptor matrix dispersed be- 
tween the stumps of the photorecep- 
tors as far as the outer limiting 
“membrane” (Fig 16). The glycogen 
in the Muller cells was stained by 
PAS as well as the glycogen in a 
macrophage enmeshed in the inner 
segments (Fig 17). 
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Fig 10.—Macrophage with filopodia (F) 
extended into mass of debris that is 
undergoing phagocytosis. Newly formed 
phagocytic vacuoles (V) have colloidal, 
iron-positive rims (serial section of cell 
illustrated in Fig 6 indicating that debris 
is an acid mucopolysaccharide). Other in- 
clusions have different staining character- 
istics. Large lipid inclusion is residual 
body (RB) having myelin-like structure. 
Smaller homogenous or crystalline gran- 
ules often have halo of glycogen particles 
(Ly, lysosome; N, neuronal nucleus; origi- 
nal magnification x 8,850). 


Comment 


Clinically, the caseg studied could 
be lumped broadly into two cate- 
gories: exudative or rhegmatogenous. 
The exudative type of detachments 
yielded acellular pellets, presumably 
consisting of a filtrate of blood hav- 
ing a high protein content.?* In the 
rhegmatogenous detachments, the 
specimen was usually cellular, with 
macrophages being the most varied 
and interesting cell type. 

It is assumed that outer segments 
deteriorate because the photoreceptor 


Fig 11.—Serial section of cell in Fig 6. This portion of cell con- 
tains large phagocytosed piece of pigment epithelial cell cyto- 
plasm (Ph) in which lipofuscin granules and a melanin granule 
are apparent. Cell has small, inactive Golgi complex (G) (V, vacu- 
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ole; RB, residual body; original magnification x 9,750). Inset.— 
Higher magnification of crystalline lysosomal (Ly) structure and 
glycogen (GI) granules (original magnification x 18,400). 
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Fig 12.—Macrophage containing numerous pale granules, many dense residual 
bodies (RB), a large Golgi apparatus, and large fields of glycogen (Gl). Pale, struc- 
tureless granules of this cell failed to stain with colloidal iron and PAS. They may contain 
subretinal fluid, or they may be secretory granules (original magnification х 6,925). 


Fig 13.—Macrophage with numerous lucent vacuoles (V), a large phagocytic vacuole 
containing an outer segment fragment, other lysosomal (Ly) inclusions containing crys- 
talline or homogenous material and melanin. A bacterium was also found in this speci- 
men (lower left) (N, nucleus; Ph, phagosome; original magnification x 7,250). 
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is separated from its major source of 
nutritional support, the choriocapil- 
laris. Staining of the neural retina 
with PAS clearly showed that glyco- 
gen was still abundant in the Muller 
cells after three to four weeks of 
detachment. Apparently, the outer 
segments require more than a con- 
venient supply of glycogen to main- 
tain their structural integrity. 

Macrophages migrate into the in- 
terphotoreceptor space presumably in 
response to degenerating retina. 
Their absence in the exudative, 
acellular specimens where retinal 
outer segments also degenerate, 
raises the possibility that it is the dis- 
placed vitreous humor that initiates 
the pure macrophage, noninflamma- 
tory response. The vitreous humor, 
which enters the interphotoreceptor 
space through the retinal break, is 
largely acellular, yet it contains pro- 
tein that is presumably foreign to the 
interphotoreceptor space. 

Macrophages phagocytose not only 
fairly large pieces of cellular debris, 
but fluids and finely dispersed sub- 
stances as well. The colloidal iron- 
positive material demonstrable in 
phagocytic vacuoles of some macro- 
phages is acid mucopolysaccharide 
from the vitreous or the inter- 
photoreceptor matrix. Phagocytosed 
material undergoes digestion by ly- 
sosomal enzymes that are delivered to 
the phagocytic vacuole. The hetero- 
geneity of the macrophage granules 
reflects the varied stages of diges- 
tion of diverse substances. The 
macrophages eventually return to the 
blood earrying indigestible material 
with them. Retinal neurons, on the 
contrary, appear to autophagize parts 
of their own cytoplasm during degen- 
eration and eject residual indigestible 
material into the interphotoreceptor 
space. This is seen as whorls of lipid 
material in Fig 15. 

The human detached retina be- 
comes friable and necrotic soon after 
detachment, an effect noted by Mach- 
emer in monkey eyes.^ The large 
amounts of neural retinal cells and 
fragments removable from the sub- 
retinal space by aspiration was unex- 
pected. The technic of concentration 
of the subretinal fluid by centrifuga- 
tion allows recovery of all cellular ele- 
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Fig 15.—Needle biopsy examination of neural retina; detachment of four weeks’ dura- 
tion. Intercellular attachments constitute outer limiting “membrane” (OLM). Inner seg- 
ments (IS) contain mitochondria, some of which are vacuolated. Some aberrant mem- 
branous structures (arrows) are visible where outer segments would normally lie. Whorls 
of osmiophilic material similar to intraneuronal residual bodies (RB) lie in inter- 
photoreceptor space. Interphotoreceptor matrix (IPM) is faintly visible by electron mi- 
croscopy. This specimen, stained with colloidal iron, clearly shows distribution of inter- 
photoreceptor matrix in Fig 16 (original magnification x 9,950). 
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Fig 14.—Pigment epithelial cell trans- 
formed to wandering macrophage, with 
native melanin and lipofuscin granules. 


. Large inclusion of outer segment (OS) 


fragments is clearly contained within a 
phagocytic vacuole; however, the melanin 
and lipofuscin do not appear to have been 
phagocytosed. Cytoplasmic organelles re- 
semble those of a macrophage as does its 
shape and presence of filopodia (F) (origi- 
nal magnification х 9,650). 


Fig 16.—Needle biopsy examination of 
neural retina showing photoreceptors and 
part of bipolar cell layer. Note vacuolated 
cytoplasm. Outer segments are lacking. 
Interphotoreceptor matrix stains a brilliant 
blue. Unstained macrophage lies between 
inner segments (colloidal iron stain, basic 
fuchsin counterstain, original magnifica- 
tion x 312). 


=“ 


Fig 17.—Serial section of tissues shown 
in Fig 16. Cytoplasm of Muller cells that 
ramifies among neurons is PAS-positive 
because of glycogen. Cytoplasm, but not 
granules in macrophage, also is PAS-posi- 
tive (PAS stain, celestin blue B counter- 
stain, original magnification x 312). 
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ments. The technic of fluid collection 
used in this study results in a speci- 
men that differs from the tissue stud- 
ied by Machemer.^" Undoubtedly 
some cells with sticky surfaces were 
left behind (Fig 16 and 17). Thus the 
numerous pigmented cells noted by 
Масһетег may not have been in- 
cluded in the specimens we studied. 

The normal-appearing, polarized 
pigment epithelial cells found in the 
subretinal fluid appear to have been dis- 
lodged during diathermy or cry- 
ocoagulation since detachment per se 
does not cause disassociation of these 
cells from each other.'^ A small per- 
centage of the free phagocytic cells 
also appear to originate directly from 
the pigment epithelium. The melanin 
and lipofuscin they contain is not se- 
questered within phagolysosomes, but 
appears to be native to the cytoplasm. 
These cells probably arise by cell divi- 
sion, as described by Machemer, where- 
in cytokinesis leaves one cell in situ 
and releases the other into the inter- 
photoreceptor space.’ 

The word “pigment” is a nonspe- 
cific term denoting any dense or 
stained granule of undetermined 
character. Specific terms for various 
pigmented granules found in this 
study include melanin, lipofuscin, 
phagocytic vacuole, melanophago- 
some, and residual body. This study 
indicates that only a small percent- 
age of migratory pigment cells are 
actually pigment epithelial cells. The 
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pigmented granules contained in mi- 
gratory pigment cells seen by light 
microscopy could be any or all of the 
aforementioned granules. The hyper- 
pigmentation of lesions resulting 
from photocoagulation of the retina 
has been shown to be due, not to 
melanin, but to granules of the 
phagolysosomal system within macro- 
phages and pigment epithelial cells.’ 
Although melanin is not easily dis- 
tinguishable from lipofuscin in the 
electron microscope owing to their 
similar electron density, bleaching of 
melanin with potassium permanga- 
nate will differentiate the two.” 

This study, showing as it does the 
considerable cellular heterogeneity of 
subretinal fluids, makes it clear that 
biochemical data relating to intra- 
cellular enzymes must be evaluated in 
terms of the cellular contents of a 
particular subretinal fluid. 


This investigation was supported in part by 
research grant 00715 from the National Eye In- 
stitute. 
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Congenital Herpetic Keratitis 


David S. Hutchison, MD; Ronald E. Smith, MD; Peter B. Haughton, MD 


An infant, the first-born of twins, deliv- 
ered by cesarean section without prior 
rupture of the membranes, was noted to 
have an advanced epithelial and stromal 
keratitis at birth. Herpes simplex, type 1, 
was cultured from the cornea and from 
skin vesicles which developed subse- 
quently. The advanced nature of the le- 
sion indicates that it was acquired in 
utero. This appears to be the first reported 
case of congenital herpetic keratitis. 


һе herpes simplex virus is a 
large DNA virus that causes a 
wide spectrum of disease in the adult 
and in the newborn infant. Two 
strains of this virus have been identi- 
fied.'-? Type 1, or the oral strain, has 
been associated with conjunctivitis, 
keratitis, iridocyclitis, herpes labialis, 
gingivostomatitis, and encephalitis. 
Type 2, or the genital strain, is associ- 
ated with lesions of the adult genital 
region, herpes vulvovaginitis, herpes 
cervicitis, herpes progenitalis, and 
with the various lesions of herpes in 
the newborn infant. 

Herpes simplex infections in the 
newborn infant may be asympto- 
matic, localized, or disseminated. Lo- 
calized infections may involve the 
eye, the skin, the oral cavity, or the 
central nervous system (CNS). The 
disseminated visceral infection in the 
newborn, with or without localized 
manifestations, is almost always rap- 
idly fatal. In the majority of neonatal 
herpes infections, the mother’s in- 
fected genital tract serves as the 
source of the infection.** It is not sur- 
prising that 80% of neonatal herpetic 
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infections are type 2, genital herpes.' 

The ocular manifestations of her- 
pes simplex virus infection in the 
newborn include conjunctivitis, kera- 
titis, cataracts, and chorioretinitis.*? 
The purpose of this paper is to pre- 
sent an unusual case of ocular herpes 
simplex infection in a newborn infant 
and to review the spectrum of neo- 
natal ocular herpes. In our case an ad- 
vanced, active herpetic keratitis was 
present at the time of birth. To our 
knowledge, this is the only such case 
reported and, therefore, will be de- 
scribed in some detail. 


Report of a Case 


The patient, a male infant, twin A, the 
first-born of dizygotic twins, was delivered 
by cesarean section without prior rupture 
of the membranes. The mother, a 17-year- 
old primigravida, had an uncomplicated 
pregnancy except for a brief, self-limited, 
upper-respiratory tract infection at 28 
weeks’ gestation. There was no history of 
genital herpes in either parent. The pa- 
tient weighed 2,910 gm (6 lb 7 oz) and had 
an Apgar score of 9. Immediately follow- 
ing birth, in the delivery room, prior to the 
instillation of silver nitrate solution, the 
infant was noted to have an opaque left 
cornea. There was no evidence of facial 
trauma at the time of delivery. 

Results of the postnatal examination 
were normal in all respects except for the 
left eye. There was injection of the left 
conjunctiva, with a moderate amount of 
purulent exudate. The cornea was cloudy 
throughout, but the opacity was greatest 
centrally. No anterior chamber detail was 
evident. There was a large epithelial defect 
that stained with fluorescein in a geo- 
graphic pattern. Corneal diameters and in- 
traocular tensions were normal. The fun- 
dus of the left eye was not visible. Results 
of the examination of the right eye were 
normal. The patient’s twin brother, twin B, 
had normal results of postnatal and ocular 
examinations. 

Over the next 24 hours, twin A had in- 












Fig 1.—Seventh day of life. There is 
marked injection and a mucopurulent exu- 
date of palpebral conjunctiva. 





Fig 2.—Seventh day of life. Corneal 
opacity is evident as is injection of bulbar 
conjunctiva. 


Fig 3.—One hundred twenty-second day 
of life. Cornea has cleared considerably, 
leaving a central leukoma. 
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creasing erythema and edema of the left 
eyelids. After appropriate bacterial and 
fungal cultures were obtained, treatment 
was begun with antibiotics and mydriatics 
topically. These cultures were negative. On 
the third day viral cultures were taken of 
the left cornea and conjunctiva. On the 
fourth day, after removal of a purulent 
pseudomembrane, vesicles were noted on 
the palpebral conjunctiva of the upper lid. 
On the fifth day vesicles appeared on the 
left upper lid and about the umbilicus. Vi- 
ral cultures were taken of these lesions. 
Smears of the vesicles showed cytopathic 
changes characteristic of herpes simplex. 
Idoxuridine therapy was begun topically to 
the left eye. The patient’s twin brother, 
twin B, developed cutaneous vesicular le- 
sions at this time. Scrapings from the 
cornea and conjunctiva of twin A grew 
herpes simplex, type 1, as, subsequently, 
did the skin vesicles of both twins. The ap- 
pearance of the lids, conjunctiva, and 
cornea on the seventh day can be seen in 
Fig 1 and 2. 

Because of the likelihood of development 
of disseminated neonatal herpes infection, 
both infants were observed carefully and 
were treated prophylactically with adenine 
arabinoside intravenously in a dosage of 15 
mg/kg/day infused over a 12-hour pe- 
riod.'^'* This treatment was continued for 
ten days. Neither twin showed any evi- 
dence of systemic illness at any time. 

On the 13th day the patient's twin, twin 
B, developed vesicles on the right upper lid 
with erythema and eventually a macerated 
appearance. No corneal lesions were noted. 
The eye was treated prophylactically with 
idoxuridine. 

Throughout the hospitalization, the left 
cornea of the patient, twin A, continued to 
stain with fluorescein with a change in the 
geographic pattern almost daily. On the 
14th day, 8% adenine arabinoside ointment 
was applied topically to the left cornea." 
By the 20th day the lids and conjunctiva 
were beginning to heal. The patient was 
treated with mydriatics, antibiotics, ido- 
xuridine, and adenine arabinoside after 
discharge. When seen on the 48th post- 
natal day, the cornea had cleared consid- 
erably in the periphery and the epithelium 
was healed (Fig 3). A moderately-dense 
central stromal scar remained, preventing 
a clear view of the fundus of the left eye. 
Some scarring of the left upper lid and a 
mild entropion with lashes against the 
cornea were present. In spite of this, there 
was no corneal staining with fluorescein. 
At 4 months of age the central stromal 
scar was much less dense (Fig 3) and the 
fundi were entirely normal. There have 
been recurrent crops of vesicles on the eye- 
lid and around the umbilicus. 
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The comp-ement fixation (CF) titer for 
herpes simplex in cord blood was 1/64 and 
subsequently fell to 1/32 at 32 days of age 
and to 1/16 at 122 days of age. The IgM 
level in cord blood was 18 mg/100 ml (nor- 
mal, 4 to 12.8 mg/100 ml). The mother’s CF 
titer for herpes simplex was 1/64 and re- 
mained at this level. One week postpartum, 
viral cultures of the mother’s cervix were 
negative. 


Comment 


In 1934 Batignani* described a 
case of neonatal herpetic conjuncti- 
vitis and dendritic keratitis, proved 
by inoculation of a rabbit cornea, in 
which there was a maternal history of 
vulvar herpes. In 1935 Hass’ reported 
the detailed histopathology of a case 
of dissemirated visceral herpes infec- 
tion. Sabin and Feldman'* in 1949 
called attention to a group of children 
with chorioretinitis and cerebral dam- 
age in whom the Toxoplasma dye test 
was negative and in whom there were 
no intracranial calcifications. Some of 
these children may have been survi- 
vors of neonatal CNS herpes infec- 
tions with herpetic choricretinitis. In 
1952 Florman and Mindlin” described 
triplets, ore of whom had encepha- 
litis, cutaneous vesicles, and chorio- 
retinitis, and another of whom had 
chorioretinitis alone. In 1965 Yen et 
al? reported herpetic encephalitis and 
visceral herpes in a neonate in whom 
bilateral keratitis, cateracts, and 
chorioretinitis were found at 5 weeks 
of age. 

Cogan et al! and Young et al? de- 
scribed the histopathology of the ret- 
ina in a case of neonatal herpetic 
chorioretinitis. In 1969 Hagler et al* 
reviewed the subject of neonatal ocu- 
lar herpes infections and reported 
two cases of herpetic conjunctivitis 
and chorioretinitis, one with ulcera- 
tive stromal keratitis and the other 
with epithelial keratitis. Nahmias et 
al' published an excellent review of 
neonatal herpes simplex infections in 
1970. In 1971 Cibis and Burde isolated 
herpes simplex virus from the lens as- 
pirate of a child who was noted to 
have a cataract at age 6 months. 

The Tab.e summarizes ocular find- 
ings in the reported cases of neonatal 
herpes infections.* 51417- Conjuncti- 
vitis has been described between the 
second and the 16th day of life; and 


keratitis, between the ninth and the 
55th day. Typically, a mucopurulent 
exudate with moderately severe con- 
junctival injection develops. The lids 
are edematous and red and may de- 
velop typical herpetic vesicles. The in- 
fant, at least initially, is well. A 
maternal history of herpes, a charac- 
teristic dendritic or geographic corne- 
al lesion, or characteristic skin vesi- 
cles may suggest the diagnosis. Viral 
cultures and cytopathologic examina- 
tion may confirm the diagnosis. 

The chorioretinitis that develops 
has a variety of appearances and is 
usually a late manifestation. A cata- 
ract may result from the intraocular 
inflammation or may result from ac- 
tual infection of the lens. 

The present case is important be- 
cause it is apparently the first re- 
ported case of a congenital herpetic 
keratitis. That the lesion was quite 
advanced at birth indicates that the 
infection was acquired in utero. Since 
the membranes were intact at the 
time of the cesarean section, the in- 
fection could have been acquired in 
utero only across the placenta by the 
transplacental route or across the in- 
tact membranes by the ascending 
route. That the mother had no evi- 
dence of genital herpes and had a 
negative cervical culture argues 
against, but does not exclude, the as- 
cending route. Though genital infec- 
tions and neonatal infections with 
herpes simplex, type 1, have been re- 
ported, isolation of the oral strain is, 
at least, circumstantial evidence 
against the ascending route. Whether 
the febrile illness of the mother at 
seven months’ gestation represented 
a systemic herpetic infection or not 
can only be suspected. The lack of a 
rise in maternal antibody titer post- 
partum does not exclude this. How- 
ever, the lack of a significant eleva- 
tion of the IgM level in the infant 
makes an active, systemic, in utero 
infection in our patient unlikely. 

There has been much debate about 
the transplacental transfer of herpes 
simplex virus. To prove trans- 
placental transfer, ideally, one should 
(1) isolate the virus from the mother 
during pregnancy and show a rising 
maternal antibody titer, (2) isolate 
the virus from the placenta and show 
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characteristic cytopathic changes in 
it, and (8) isolate the virus from the 
offspring and demonstrate an ele- 
vated IgM level specific for the virus. 
Furthermore, the lesion or illness of 
mother and offspring should be char- 
acteristic of the virus. The lesions in 
the offspring should be present at 
birth or develop so soon thereafter 
that part of the incubation period was 
necessarily in utero. In the case of 
herpes simplex virus, there should be 
no evidence of cervical herpes in the 
mother and the membranes should be 
intact until just prior to delivery. Sev- 
eral cases suggestive of in utero in- 
fections and suggestive of trans- 
placental transfer of the virus have 
been reported, but, as in the present 
case, none has met these ideal crite- 
rja.?8 38-39 
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There is no treatment at present 
for the disseminated visceral form of 
neonatal herpes infection. Adenine 
arabinoside is currently under inves- 
tigation both as prophylaxis and as 
treatment for this devastating infec- 
tion.™™!? Topical administration of 
adenine arabinoside has been shown 
to be effective in the treatment of re- 
sistant ocular herpes infections." It 
was used in the present case because 
of the lack of response to idoxuridine 
after nine days of treatment. It was 
also used because of the likelihood of 
the more virulent type 2 or genital 
strain being responsible for the ocu- 
lar disease. Though the virus was 
identified as herpes simplex by the 
fifth postnatal day, the type was not 
reported until much later in the 
course of the disease. The gradual 


healing of the corneal epithelium, the 
marked clearing of the corneal 
stroma, and the failure to develop dis- 
seminated infection in our patient 
suggest that adenine arabinoside 
may have a definite role in the 
prophylaxis and treatment of neo- 
natal herpes infections. 

The role of the ophthalmologist in 
such cases can be crucial. Awareness 
of the ocular manifestations of this 
disease may lead to earlier recogni- 
tion of its herpetic nature and, there- 
fore, to the earlier institution of anti- 
viral therapy. 


Deborah Pavan-Langston, MD, supplied the 
adenine arabinoside ointment; Mark and Mary 
Princi assisted with translations; Charles A. Al- 
ford, MD, supplied the parenteral adenine arab- 
inoside; and David Andrews gave technical as- 
sistance. 


Nonproprietary Name 
and Trademarks of Drug 


Idoxuridine—Dendrid, Herplez, Stoail. 
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Annual Review 


Ocular Microtherapy 


Membrane-Controlled Drug Delivery 


Kenneth T. Richardson, MD 


7 que responsibility of the physi- 


cian in the area of medical ther- 
apy has increased enormously with 
the proliferation of new drugs, allow- 
ing him to practice with greater ther- 
apeutic finesse but introducing a wide 
variety of medical problems associ- 
ated with toxic drug reactions, drug 
interactions, and variable patient re- 
sponse. The situation is made even 
more difficult by medical special- 
ization and subspecialization, with 
patients being attended by multiple 
physicians which often results in less 
than ideal coordination of therapeutic 
effort. So that the physician may 
function adequately in this increas- 
ingly complex world of medical ther- 
apy, it is important that he gain a 
reasonable understanding of pharma- 
codynamies (mechanisms of drug ac- 
tion), pharmacokinetics (temporal 
and spatial drug distribution), bio- 
availability (the measure of the 
amount of drug actually made avail- 
able in in vivo therapy), and drug in- 
teractions. These considerations are 
especially pertinent at present as we 
enter an exciting new era in thera- 
peutics relating to membrane-con- 
trolled drug delivery systems. Oph- 
thalmology will be “on stage” in this 
era, since a number of the early de- 
velopments in the membrane-con- 
trolled drug-delivery systems will be 
directed toward eye disease. 

This review is divided into two 
major sections. The first deals with 
various general principles of clinical 
pharmacology, all more or less well- 
known, but so basic as to merit rere- 
view. Emphasis is placed on pharma- 
cokinetics; in contrast to the standard 
“absorption, fate, and excretion”—the 
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pharmacological road map of a drug— 
pharmacokinetics gives a dynamic 
overview of the traffic pattern of the 
drug's flux through the body. 

The second section deals with mem- 
brane-controlled drug-delivery sys- 
tems, which appear to offer many 
therapeutic advantages, stemming 
from their ability to deliver drug con- 
tinuously for prolonged periods of 
time. As such, they represent a new 
technology in the pharmaceutical 
field, which has not seen a similarly 
radical break with past modes of drug 
administration since the invention of 
the hypodermic syringe in the early 
part of the 19th century.' 

The membrane-controlled drug-de- 
livery systems delivering drug at a 
controlled rate can reduce dosage to 
approximately 10% of that required 
with standard dosage forms in appro- 
priate diseases. This dramatic de- 
crease in administered drug could 
have a substantial, positive impact on 
iatrogenic adverse drug reactions and 
make available for clinical use a num- 
ber of drugs whose narrow margin of 
safety has relegated them to the 
shelf. As an example of the latter, 
isoproterenol is very effective in con- 
trolling intraocular pressure, but at 
its effective therapeutic level pro- 
duces severe tachycardia and has, 
therefore, not proved to be clinically 
useful.? Such a drug delivered from a 
membrane-controlled delivery device 
at a therapeutically minimum con- 
stant rate might well achieve in- 
traocular pressure reduction without 
subjecting the patient to the drug’s 
associated toxicity. Membranes are 
crucial to this new development, and, 
as such, receive emphasis throughout. 


Classical Determinants of 
the Efficacy and Safety of Drugs 


Drug Efficacy/Toxicity.—Therapeu- 
tic Response.—It is impossible to de- 
fine with precision the relationship of 


drug efficacy to toxicity for all dis- 
eases and in all patients. However, 
qualitative estimates have been es- 
tablished for most drugs, and the 
physician exercising clinical judge- 
ment, together with the medical labo- 
ratory, should refine these estimates 
for the individual patient, at least in 
cases of chronic disease. The impor- 
tance of such individualization of 
therapeutic regimens is underlined by 
estimates that 5% of hospital admis- 
sions result from an adverse reaction 
to a prescribed drug.’ Although it 
seems self-evident that the physi- 
cian’s role is to determine the min- 
imum drug necessary to achieve his 
therapeutic objective, such an ap- 
proach often involves a greater 
amount of physician time than seems 
practical in a busy schedule, and para- 
doxically traps the physician into 
seeking security in “maximum medi- 
cal therapy.” A classic example of er- 
roneous “maximum medical therapy” 
thinking exists in chronic open-angle 
glaucoma where it means to some 
therapists the arbitrary use of the 
maximum number of drugs known to 
have some effectiveness in chronic 
open-angle glaucoma, in combination, 
at their maximum dosages, rather 
than the minimum number of drugs 
used in the least quantity necessary 
to achieve a maximum therapeutic 
response. Patient and disease vari- 
ability are such that some chronic 
open-angle glaucoma patients may 
receive their maximum therapeutic 
benefits by the use of pilocarpine, epi- 
nephrine, or acetazolamide used alone 
or in some individually tailored com- 
bination, whereas in others, anti- 
cholinesterase agents might be neces- 
sary. There are a few patients who 
require anticholinesterase agents, ep- 
inephrine, and acetazolamide, each, 
used at their maximum levels. To con- 
sider arbitrarily that "maximum 
medical therapy” is represented by 
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this latter combination and that pa- 
tients with hard-to-control chronic 
open-angle glaucoma are thereby 
best served by being assigned to this 
therapeutic regimen is wrong. To do 
so is to approach therapy in a manner 
similar to that described in the hunt- 
ing song of a few years past where 
the hunter bags “all the law will al- 
low, two game wardens, seven hunt- 
ers, and a cow.” 

Since estimates for the mean effec- 
tive and mean toxic dose have been 
established for most drugs, it is a 
straightforward process to determine 
the individual effective dose when 
single drugs are used, providing both 
patient and disease variability are 
kept in mind. Thus, aspirin requires 
an entirely different dosage schedule 
whether used for a headache or as an 
antiarthritic. Similarly, ophthalmic 
dexamethasone 0.1% used on a fre- 
quent schedule might be necessary 
for controlling iritis, whereas it can 
be diluted to 1/20 of this strength 
for treatment of allergie conjuncti- 
vitis. 

Efficacy/ Toxicity Ratio.—A drug is 
usually described in terms of its most 
prominent pharmacological effect. 
However, such descriptions are sim- 
plifications designed for therapeutic 
convenience and should not obscure 
the fact that all drugs produce more 
than one effect. A drug is better char- 
acterized in terms of its full spectrum 
of activity, which includes both its de- 
sired and undesired effects. In most 
cases the dose of the drug that causes 
the desired therapeutic effects can be 
distinguished from the dose that 
causes the undesired toxic effects. The 
relationship between these effects 
and the doses that cause them is 
termed the therapeutic index of the 
drug. 

Only the physician should deter- 
mine how much drug is "enough," and 
it may be necessary for him to treat 
at levels above or below those recom- 
mended in the official compendium or 
package insert. His legal responsi- 
bilities when he deviates from the 
recommended dosage schedules are 
summarized in the report of a confer- 
* ence sponsored by the American Med- 
ical Association Council on Drugs. 
Not only is it necessary for the physi- 
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cian to inerease his awareness in 
areas of drug toxicity and individ- 
ualization of therapy, but it is incum- 
bent upon the drug industry to ad- 
dress itsel? more emphatically to 
improving zhe drug efficacy/toxicity 
relationship. 

Good medical practice dictates that, 
if possible, the choice of drug-dosage 
regimen be such that the drug level is 
sufficient for therapeutic efficacy, but 
not so great as to cause adverse ef- 
fects. Drug absorption from most oral 
and parenteral dosage forms, how- 
ever, almost always results in the 
drug’s entering the bloodstream as 
more or less a pulse, with relatively 
high drug levels following absorption, 
which decline to relatively low drug 
levels before the subsequent dose. 
The practical exigencies of everyday 
life in ambulatory patients favor the 
longest possible interval between 
doses, with zhe result that six hours to 
one day is the range of intervals be- 
tween doses for most drugs. Longer 
intervals pose safety problems if idio- 
syncratic or sensitivity reactions are 
at all likely. 

Intervals shorter than six hours 
find poor patient acceptance, except 
in short-term, highly symptomatic 
conditions, for example, the hourly 
use of idoxuridine in acute herpetic 
keratitis. Among the many drugs 
used with a six-hour to one-day inter- 
val between doses, it is almost ines- 
capable that there be an overdose 
early, and an underdose late, in each 
interval between doses. 

The pulse pattern of overdose-un- 
derdose is acceptable if the toxicity of 
the drug is low enough in the over- 
dose phase and the efficacy is great 
enough in the underdose phase, that 
is, for drugs with a very large thera- 
peutic index. The pulse pattern is less 
acceptable for drugs with a small 
therapeutic index. The anticoagulant 
heparin is an example of a drug which 
must be used with great care in this 
regard: with an overdose, hemorrhage 
may occur; with an underdose, throm- 
bosis. 

Except for continuous intravenous 
therapy, physicians have been obliged 
to deliver drugs intermittently in the 
overdose-urderdose sequence. This 
standard type of delivery, where the 


drug available decreases continuously 
with time, is known as first-order de- 
livery rate, and usually requires sub- 
stantially more drug to achieve a 
given therapeutic goal than does con- 
stant delivery, which is known as 
zero-order delivery rate. Although 
there may be some diseases for which 
first-order delivery rate is desirable, 
most will probably be adequately or 
more effectively and safely controlled 
by zero-order delivery. It is a major 
technological challenge to make zero- 
order delivery practical for everyday 
clinical therapy. 

Drug Interactions.-One drug can 
affect the absorption, distribution, 
metabolism, or excretion of another. 
These drug interactions are becoming 
increasingly important, and yet very 
little is known about them in man. 
Absorption of one drug can be altered 
with a second drug by changing gas- 
trointestinal motility or pH. Drugs 
which are bound by protein in the 
plasma may be displaced when a sec- 
ond drug is administered, causing a 
dramatic rise in available drug within 
the plasma. In the liver, microsomal 
enzymes which control drug metabo- 
lism may have their activity substan- 
tially increased or decreased by cer- 
tain drugs or chemicals. The most 
hazardous drug interactions defined 
to date relate to the use of oral hy- 
poglycemic agents, barbiturates, and 
warfarin-type anticoagulants. 

A more detailed discussion of drug 
interactions is beyond the scope of 
this paper, but its importance is 
such that physicians should consult 
some recent excellent articles in this 
area, * 

In summary, the enormous increase 


of drugs available to the physician 


has created an array of problems po- 
tentially hazardous to the patient. 
Some of these hazards may be re- 
duced or eliminated, without nega- 
tively affecting the therapeutic re- 
sponse, by use of a continuous and 
substantially zero-order (constant)- 
rate delivery instead of first-order- 
rate drug delivery (continuously 
fluctuating overdose-underdose regi- 
men). Substantial reduction in drug 
dosage and more effective local deliv- 
ery of drugs, as can be achieved by 
the zero-order-rate delivery of mem- 
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brane-controlled drug-delivery de- 
vices, could have a major positive in- 
fluence in reducing drug interactions. 

Biopharmaceutics.—The ^ biological 
effect of a drug is not simply a func- 
tion of its intrinsic pharmacologic ac- 
tivity. Of equal importance is the 
path the drug must take in getting 
from its dosage form to its site of ac- 
tion and the factors that it encoun- 
ters enroute which may alter either 
the effectiveness of the drug or vary 
the quantity reaching the effector 
site. Biopharmaceutics is that area of 
pharmaceutical science which ad- 
dresses itself to the absorption, distri- 
bution, biotransformation, and excre- 
tion of drugs, and the relationship 
between the physicochemical proper- 
ties of a drug in dosage form and the 
therapeutic response achieved after 
its administration. In other words, 
biopharmaceuties is a study of the 
fate of a drug after administration 
but before it engages at the effector 
site and causes its intrinsic pharma- 
cologic action. 

Many variables are involved in de- 
termining the relationship between 
the amount of drug administered and 
that ultimately available at the effec- 
tor site (bioavailability). The first fac- 
tor to be considered is availability of 
the pharmacologically active com- 
pound from the inert components of 
the delivery vehicle. Not only must 
the active compound be chemically 
eompatible with the inert compo- 
nents, but the compound must be 
made readily available from the ve- 
hicle once the drug product is admin- 
istered. The traditional tablet dosage 
form demonstrates this point clearly, 
wherein physical disintegration must 
occur quickly enough that adequate 
drug is available for maximal absorp- 
tion in the small intestine. Once the 
tablet has distintegrated, the ques- 
tion still remains of whether the inert 
binders and fillers with which the ac- 
tive drug is mixed permit rapid pas- 
sage of drug into solution. These two 
points—disintegration and solubil- 
ity-are the criteria on which the 
arguments for and against generic 
equivalence rest. 

Currently, the legal and regulatory 
criteria for establishing generic 
equivalence are the amount of bulk 
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chemical in the commercial drug, or 
the specifications of the United States 
Pharmacopoeia for the chemical and 
physical characteristics, or both.’ 
Hodges" of the Food and Drug Ad- 
ministration clarified the issue of 
manufacturing of generic drugs in 
1968. 


When approval [by the Food and Drug 
Administration] is finally granted, it is for 
a specific drug product manufactured in a 
specific manner with specific active and 
inactive ingredients, and for specific indi- 
cations. To some extent, the ingredients 
may be trade secrets, in which case the 
manufacturing process itself is completely 
regarded as a trade secret and is not pub- 
licly available even when the patent on a 
particular product expires. If a firm li- 
censes another manufacturer, discloses its 
full manufacturing process, and similar or 
identical equipment is used to make the 
formulation, the chances are high that we 
will have a therapeutically equivalent 
product. However, when we are dealing 
with what are referred to as “generic” 
drugs, the generic name applies only to the 
drug itself—the specific chemical entity or 
entities—and not to the finished product. 
Hence, the products called generic equiva- 
lents are equivalent only with regard to 
the active ingredient and may vary widely 
with respect to the inactive, nontherapeu- 
tic elements and the method of manufac- 
ture. 


Patients, doctors, and hospital ad- 
ministrators typically assume equiva- 
lence of generic drugs in terms of ex- 
pected pharmacologic and therapeutic 
effect in humans. However, large dif- 
ferences in bioavailability from one 
product to another have been de- 
scribed for prednisone, tetracycline, 
chloramphenicol, diphenylhydantoin, 
phenylbutazone, tolbutamide, dig- 
oxin, and warfarin. 

The practical problems associated 
with determining the human bio- 
availability of the enormous number 
of commercially available generic 
products is staggering. Through Jan- 
uary 1971, only 12 drugs in two or 
more commercial drug products had 
been studied in man under controlled 
conditions to determine their relative 
bioavailability. For seven of these 12 
drugs, large differences in the bio- 
availability of the drug from differ- 
ent manufacturers’ products were re- 
ported." At present there is no 
substantial evidence to support the 


use of generic prescriptions. 

Of particular interest to ophthal- 
mologists are reports relating to the 
use of generic prednisone. An elderly 
man being treated successfully for ar- 
thritis with prednisone had his brand 
changed, and the new prednisone 
product failed to produce a therapeu- 
tic response even though the patient 
voluntarily quadrupled the dosage. 
The two commercial products in- 
volved were then studied, and it was 
determined that the half-dissolution 
time for the therapeutically inactive 
product was 173 minutes compared to 
43 minutes for the active product.'* 
In another case, prednisone had been 
used effectively in a patient with re- 
current intestinal inflammatory dis- 
ease. On one occasion the patient re- 
ceived no clinical relief, and it was 
determined that a different brand 
of prednisone had been dispensed. 
Twenty-four hours after reinstitution 
of the original prednisone brand, 
there was complete relief from his 
clinical symptoms. The official USP 
disintegration test indicated that 
both products disintegrated satisfac- 
torily and both passed other USP 
tests. A modified dissolution test 
showed that the clinically inactive 
product required a much longer time 
to release drug than the clinically ac- 
tive product.'* There is no doubt that 
generic products which fulfill phar- 
macopoeial requirements can differ in 
their relative absorptive efficiency or 
bioavailability. This is clearly an area 
in which biologically and chemically 
more realistic standards are required 
in order to permit the physician to 
judge equivalence or lack thereof of 
various formulations of the same 
drug substance. 

Pharmacokinetics.—Pharmacokinet- 
ics is that branch of pharmacology 
which addresses itself to providing 
quantitative answers to two basic 
questions. The first question is the re- 
lationship between the rate of drug 
administration and the concentration 
of drug in plasma or other body 
fluids. Naturally, the greatest concern 
focuses on the body fluid that is func- 
tionally closest to the site of drug ac- 
tion. For example, with the action of" 
systemic antibiotics on intraocular in- 
fection, one is naturally more con- 


Ocular Microtherapy/Richardson 





O O оо 


9 одо9490 


00%) 
ад 
G- sh 


Fig 1.—Top, Natural polymeric membrane. Lipid-soluble nolecules are coded gray; 
water-soluble molecules are coded white. Bottom, Hydrophobic synthetic polymeric 
membranes (left) and hydrophilic synthetic polymeric membranes (right). 


cerned with the relation between dos- 
age and drug concentration in 
aqueous humor than with the relation 
between dosage and drug concentra- 
tion in plasma. For most drugs that 
act systemically, however, attention 
focuses on plasma levels of drug. 
The second basic question in 
pharmacokinetics is to define the 
rates at which drug levels in biologi- 
. cal fluids first build up and then de- 
cline following drug administration. 
For example, in a conventional oral 
dosage form, the rate of entry of drug 
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into the bicodstream is a complex 
function of time, rising in a less con- 
tinuous fashion to a peak, and then 
declining gradually to zero as the last 
of the available material is absorbed. 
In this situation, the time course of 
drug concentration in plasma or other 
fluids will be complex indeed, and it is 
difficult to ascertain any generality in 
the rates of rise and fall in body-fluid 
levels of the drug. 

One attempt to minimize the "over- 
dose-underdcse” plasma levels of tra- 
ditional oral dosage has been the de- 


velopment of sustained or prolonged 
release medications. The most com- 
mon methods of achieving prolonged 
release from oral dosage forms are" 
encapsulated pellets in hard gelatin 
capsules, matrix tablets, enteric- 
coated tablets, ion-exchange resin 
complexes, and slightly soluble salts 
or complexes. Although these meth- 
ods have been promoted as providing 
prolonged release of drug with rela- 
tively constant blood levels, bioavail- 
ability studies have not necessarily 
substantiated those claims. As with 
tablets, there iş still an initial plasma 
peak of medication (though lower) 
with declining levels over time; that 
is, the majority of sustained-release 
formulations release drug at a slow 
first-order rate rather than a zero-or- 
der rate. 

For a drug with a relatively short 
biological half-life, prolonged release 
is more desirable than traditional oral 
dosing, in spite of less than ideal 
blood level kinetics. However, drugs 
which have an extremely short half- 
life often require too large a quantity 
to be practically incorporated in stan- 
dard sustained-release units. Drugs 
with very long half-lives, such as 
phenobarbital, would be inappropri- 
ate to consider for sustained release. 
This mode of delivery then has a prac- 
tical cutoff at both ends of the half- 
life spectrum. Additionally, these 
sustained release preparations are 
somewhat dependent on the gastroin- 
testinal environment, thereby mak- 
ing exact amount of drug released 
less than precisely controllable by the 
dosage form. Thus, while sustained- 
release or prolonged-release dosage 
forms represent some improvement 
over the kinetics of ordinary oral dos- 
age forms, the differences, for the 
most part, have been disappointingly 
small in relation to promotional 
claims, and have not had great clini- 
cal impact. 

A particularly useful definition of 
a drug’s pharmacokinetic behavior 
comes from experiments in which the 
drug is given at a constant (eg, zero- 
order) rate. Under this circumstance, 
drug level rises, usually asymptot- 
ically, and finally reaches a constant 
level with a characteristic time re- 
quired to attain that constant level, 
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which is maintained as long as zero- 
order drug delivery is maintained. If 
drug administration is discontinued, 
drug levels commence to fall, and do 
so exponentially (eg, first-order) 
gradually declining to zero. 

From the standpoint of practical 
clinical therapeutics, the most useful 
pharmacokinetic relationship is that 
which is obtained with a constant 
rate of drug delivery and its associ- 
ated steady-state concentration in 
plasma or other body fluid." These 
two variables are related by a factor 
known as metabolic ¿clearance rate 
(MCR). The MCR is the ratio of drug- 
delivery rate (grams per minute) and 
drug concentration (grams per liter) 
in whatever body fluid is most rele- 
vant to the presumed site of drug ac- 
tion. The ratio has the physical di- 
mensions of flow: liters per minute. It 
may be more convenient to use other 
dimensions for delivery rate and for 
concentration, eg, micrograms per 
hour and micrograms per milliliter, in 
which case the MCR has the dimen- 
sions of milliliters per hour. It is only 
essential that the same drug mass 
unitage be used for delivery rate and 
concentration: micrograms, grams, 
etc. Knowledge of the MCR for a par- 
ticular drug permits one to calculate 
the delivery rate necessary to main- 
tain a particular concentration in 
plasma or other fluid. Thus, in circum- 
stances in which one knows the thera- 
peutic range of drug levels, one can 
compute the requisite drug delivery 
rate needed to achieve and maintain 
that drug level. 

Many drugs have a large therapeu- 
tic index, in which case this degree of 
pharmacokinetic sophistication is un- 
necessary in everyday practice. How- 
ever, an illuminating example of the 
practical utility of this knowledge is 
provided by digoxin, which has a low 
therapeutic index and a metabolic 
clearance rate that is strongly depen- 
dent on renal function, since the drug 
is principally excreted by the kidneys. 
In a patient with diminished renal 
function, the usual dose of digoxin 
produces toxicity associated with 
blood levels of the drug which are 
above the desired therapeutic range. 
However, it is possible to predict 
from preliminary renal function tests 
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what dose is required. That predic- 
tion, which has been simplified by the 
construction of a simple nomogram, 
derives from these pharmacokinetic 
principles? Doubtless, other in- 
stances of improved therapy will be 
forthcoming through application of 
pharmacokinetic principles. 

There are other facets to pharma- 
cokinetics that are of interest from 
the research point of view. For ex- 
ample, many workers in the field have 
been interested in formulating com- 
puter models that can make very pre- 
cise predictions about the detailed 
time course of drug levels in body 
fluids, with various patterns of drug 
delivery. Another research applica- 
tion is to use a computer model of the 
pharmacokinetics of a drug to com- 
pute, from measurements of the time 
course of the drug’s plasma levels, 
what the patterns of drug absorption 
must have been. 

Much has been written about vari- 
ous ways of conceptualizing the dis- 
tribution of various drugs throughout 
the various fluid compartments of the 
роду.'":21:2-°з These concepts of 
pharmacokinetics are beyond the 
scope of this review. It should be 
borne in mind, however, that all phar- 
macokinetic analyses, from the sim- 
plest to the most complex, assume one 
or another kind of model for the 
drug’s kinetic behavior as it fluxes 
through the body. All models repre- 
sent simplifications of biological real- 
ity and thus provide only approxima- 
tions of what actually happens. It is 
a matter of judgement, tempered by 
the practical demands of the situation 
that one strives to understand, how to 
balance off the greater imprecision of 
the simpler view with the lesser im- 
precision of the more complex view. 

Membranes.—Either directly or in- 
directly, the absorption, distribution, 
biotransformation, and excretion of 
drugs involve their transfer through 
cell membranes, so that the physi- 
cochemical properties of molecules 
and biological membranes are critical 
in the understanding of biopharma- 
ceuties and pharmacodynamics. Syn- 
thetic membranes, which are the 
basis for the newer drug-delivery sys- 
tems, are designed to allow the trans- 
fer of molecules from a reservoir to 


the biological milieu at a given rate. 
It is therefore important to under- 
stand the physiochemical character- 
isties of both natural and synthetic 
membranes and the physiochemical 
principles underlying the mechanisms 
which allow the passage of drugs 
across these membranes. Further, to 
compare the characteristies of natural 
polymeric membranes with those of 
synthetic polymeric membranes is 
helpful in understanding the concept 
of membrane-controlled drug deliv- 
ery systems. 

Natural Membranes.—The biologic 
(natural polymeric) membrane (Fig 1, 
top) consists of molecules in an orga- 
nized but fluid configuration with a 
continuing turnover of its constituent 
molecules.** The classic membrane 
model was described by Danielli and 
Davson.”** This hypothetical struc- 
ture is perhaps still the most widely 
accepted concept of membrane archi- 
tecture, but a more recently proposed 
hypothesis is inviting since it more 
readily explains membrane permea- 
bility of both water and lipid-soluble 
substances and membrane-drug inter- 
actions. This newer membrane model 
is known as the lipid globular protein 
mosaic?! and envisions the mem- 
brane as a sea of phospholipids (and 
cholesterol) with lipid-soluble chains 
of phospholipids extending into the 
interior of the membrane, like fingers 
of seaweed in constant motion in re- 
lation to each other. Ionic (water- 
soluble) portions of the phospholipid 
molecules are directed both extracel- 
lularly and intracellularly in contact 
with the watery media that exist on 
either side of a typical cell membrane. 
Interspersed within this phospholipid 
sea are globular protein “icebergs” 
extending through the cell membrane 
and possessing a degree of mobility. 
These globular protein molecules be- 
come entangled with the phospholipid 
“seaweed” and to some extent have 
their configuration controlled by hy- 
drophobie ^ interaction? between 
themselves and the phospholipids.** 

The protein molecules within the 
membrane are primarily hydrophilic, 
charged molecules. Certain portions. 
of the long protein strand making up 
the molecule are more ionic than oth- 
ers and these portions tend to orient 
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themselves in relation to the watery 
media on either side of the membrane. 
That ionic portion of the globular pro- 
tein molecule that extends extracellu- 
larly in some instances represents the 
receptor site that engages a hydro- 
philic portion of an appropriate drug. 
The interaction between such a drug 
and the globular membrane protein® 
presumably causes a configurational 
change in the globular protein. This 
hypothetical alteration in the shape 
and orientation of the protein mole- 
cule propagates throughout Ше 
length of the molecule to its intra- 
cellular portion, which (if the protein 
is an enzyme) then catalyzes an intra- 
cellular reaction consistent with the 
known effect of the drug. Thus, pro- 
tein molecules that act as enzymes 
are envisioned, in this molecular Rube 
Goldberg conception, as extending 
through the membrane with a regu- 
lator portion external and a catalytic 
portion internal to the membrane. 
While most drugs that act on receptor 
sites achieve their pharmacologic ef- 
fect by directly altering the configu- 
rational change of the membrane- 
bound globular protein, other drugs 
may become incorporated into the 
phospholipid molecules of the mem- 
brane*- and induce a configura- 
tional change of the globular protein, 
thereby altering its function. 

Prior to becoming engaged with 
the receptor site on the effector cell 
membrane, a drug must pass through 
certain cellular membranes. Its abil- 
ity to traverse these membranes de- 
pends on its molecular size and struc- 
ture, its ionic charge, and its relative 
lipid/water solubility. Lipid-soluble 
molecules diffuse through the phos- 
pholipid portion of the membrane? by 
“dissolving” in it and diffusing 
through it, irrespective of their mo- 
lecular size and shape. Water-soluble 
molecules are obliged to filter through 
pores about 4 Angstroms in diame- 
ter" within the membrane, with their 
passage being restricted increasingly 
as their molecular size or ionic charge 
increases. The membrane pores may 
exist as holes through” or around the 
certain globular protein molecules. 
These holes have been demonstrated 
in cytoplasmic protein molecules, but 
not as yet in membrane-bound pro- 
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tein molecules. For conceptual pur- 
poses, it is reasonable to assume that 
the pores do exist as holes through or 
around the globular protein molecules 
and that the size of these holes re- 
stricts the Jow of water soluble mole- 
cules that are too large. Molecules 
whose weights are less than 100 read- 
ily pass through cellular membranes, 
whereas those with molecular weights 
between 100 and 500 have increasing 
difficulty and those with molecular 
weights greater than 500 (4 A diame- 
ter) are unzble to penetrate the mem- 
brane. 

Certain ions (sodium, molecular 
weight 23, potassium, mol wt 39) have 
diffieulty im filtering through mem- 
brane pores because of their ionic 
charge even though their molecular 
weight is small enough. Since protein 
molecules usually have a negative 
charge, it is as if the positively 
charged molecules are blocked or 
slowed in their passage through the 
pores because of the attraction or 
repulsion between them and the 
charged portion of the protein mole- 
cule border. ng the pore. Ion permea- 
tion of membranes is in some respects 
the most challenging of membrane 
transfer problems and has been con- 
sidered in cepth in the recent litera- 
шге; 

In addition to the passive transfer 
of molecules across a membrane de- 
scribed above, certain globular pro- 
tein molecules within the phospho- 
lipid membrane sea are able to pluck 
a specifically designated water-sol- 
uble molecu e on one side of the mem- 
brane and actively carry it, perhaps 
by a rotational motion, to the oppo- 
site side of the membrane.” This ac- 
tivity of the membrane-bound globu- 
lar protein molecule in transferring 
large water-soluble molecules that 
would otherwise be unable to traverse 
against a ecncentration gradient, re- 
quires energy and is known as active 
transfer. 

Synthetic Membranes.—Synthetic 
polymeric membranes (Fig 1, bottom) 
are synthesized from long-chain 
molecules waich possess either hydro- 
philie or hydrophobic (lipophilic) qual- 
ities, depending on their primary mo- 
lecular structure. Synthetic polymeric 
membranes for biomedical use must 


be "medically pure." Although a great 
number of polymers have become 
commercially available during the 
past 30 years, only very few can be 
regarded as safe for biomedical use. 
Most of the polymers in widespread 
nonmedical use contain impurities, 
additives, catalysts, and residues, and 
polymer structural abnormalities, any 
of which could lead to tissue reaction 
or mechanical failure. Sterilization 
techniques may also cause a variation 
in performance in the inferior grades 
of commercial polymers. While a few 
commercially available polymers may 
approach the quality needed for bio- 
medical use, most are unacceptable. 
As scientists begin to explore the use 
of polymers for biomedical use, it is 
critical that these be chosen with re- 
gard to their performance in physi- 
ologie environments and not simply 
because of their commercial avail- 
ability.” 

An excellent review of the reaction 
of tissues to polymeric materials with 
particular reference to inertness and 
toxicity is available. Despite the 
many problems of selecting, manu- 
facturing, and sterilizing polymers 
for biomedical use, as a class of com- 
pounds they have enormous potential 
because of their wide range of physi- 
cal and chemical properties. 

Functionally, the most important 
property of a synthetic polymeric 
material for a membrane-controlled 
therapeutic system is its permeabil- 
ity. Permeable membranes can be di- 
vided into two new classes, porous 
and nonporous. Diffusion through 
nonporous membranes is dependent 
on the interaction between the dif- 
fusing drug and the macromolecules 
of the membrane, which governs the 
number of drug molecules dissolved 
їп the polymeric membrane, and on 
the size of the drug molecules, which 
governs the rapidity with which indi- 
vidual molecules move within the ma- 
trix. Hydrophilic drugs dissolve most 
readily in hydrophilic membranes and 
vice versa. In both instances, how- 
ever, the passage of molecules much 
larger than 4 A in diameter is very 
small because of the excessive resist- 
ance exerted by the polymer chains 
on the larger drugs. 

In contrast, porous membranes per- 
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mit the passage of any sized drug, 
provided the diameter of the drug is 
smaller than that of the pores in the 
membrane. In these membranes the 
drug molecules diffuse through the 
liquid-filled pores and the membranes 
resemble a microporous filter, and 
since diffusion in liquids is very large 
in comparison to diffusion in poly- 
mers, the permeation rates are very 
large. It is for this reason that micro- 
porous membranes are unlikely to 
find great usefulness in controlled 
zero-order delivery. Transfer of drug 
which is based on diffusion through 
nonporous membranes, on the other 
hand, is slower than that through 
porous membranes and can offer a 
basis for controlled zero-order drug 
delivery. 

Factors in Membrane Permeability. 
—The lipid/water solubility coeffi- 
cient,^ molecular size, and ionic 
charge are the most important molecu- 
lar considerations involved with drug 
transfer across natural membranes. 
As previously discussed, those drugs 
that have considerable lipid solubility 
diffuse through natural polymeric 
membranes irrespective of their mo- 
lecular size, whereas water-soluble 
drugs pass through pores in the mem- 
brane of about 4 A in diameter and 
are thus restricted if their diameter 
exceeds this. 

Most of the commonly used drugs, 
such as atropine, epinephrine, and 
pilocarpine, are either weak organic 
acids or weak organic bases* that ex- 
ist in an equilibrium between an un- 
ionized (lipid-soluble) state and an 
ionized (water-soluble) state. In this 
type of drug it is primarily the un- 
ionized lipid-soluble form that is ab- 
sorbed. The relative quantity of such 
a drug that exists in the un-ionized or 
ionized form is a function of the in- 
herent pKa (that pH at which 50% of 
the molecule is ionized) and the local 
pH of the body compartment where 
absorption is occurring. Most weak 
acids (pKa greater than 2.5) such as 
aspririn (pKa=3.5) are capable of 
being absorbed in the stomach (pH 1 
to 8), whereas weak bases such as 
quinine (pKa=8.5) are better ab- 
sorbed in the small intestine where 
the pH has increased to 5.3 and the 
large surface area available for ab- 
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sorption minimizes the necessity for a 
large fraction of the drug to be in 
the un-ionized form. As an example, 
acetylsalicylic acid is less than 1% un- 
ionized at the intestinal pH of 5.3, 
and yet the drug is well absorbed 
from this site because of its ex- 
tremely large absorption area.*5 

The concentration of the adminis- 
tered drug is of considerable impor- 
tance since diffusion across mem- 
branes occurs down a concentration 
gradient. The greater the concentra- 
tion of drug molecules on one side 
of the membrane compared with the 
other side, the greater the ther- 
modynamic "driving force" for the 
diffusion process, and the larger the 
quantity of drug diffusing across the 
membrane per unit of time. Diffusion 
of molecules across membranes occurs 
as a result of random molecular move- 
ment. The movement of each mole- 
cule in solution is entirely random- 
ized, and, while it is possible to 
ealeulate the distance a particular 
molecule will travel in a given period 
of time, it is impossible to predict the 
direction if its travel. If one were to 
enclose a football field at its border 
and place 100 football players east of 
the 50-yard line and 10 football play- 
ers west of the 50-yard line, and if all 
players moved in equidistant random 
directions (as seen with some second- 
division teams), more players would 
eross the 50-yard line from east to 
west than from west to east, simply 
because of the greater number of play- 
ers initially existing at the east end 
of the field. The greater the concen- 
tration gradient between east and 
west, the more rapid the flux of play- 
ers from east to west across the 50- 
yard line "barrier," Equilibrium in 
such a system will ultimately be 
reached, with an equal number of 
players on each side, and met flow 
across the "barrier" will reach zero. 
Note, however, that the attaining of 
equilibrium does not cease the motion 
of the players; rather, it only signifies 
that equal numbers cross in either di- 
rection within a given time interval. 

It is interesting that the transfer 
of heat by conduction is also due to 
random movement of molecules and 
this 
was recognized by Fick'*! who first put 


diffusion on a quantitative basis by adopt- 
ing the mathematic equation of heat con- 
duction derived some years earlier by Fou- 
rier. The mathematic theory of diffusion 

. . is therefore based on the hypothesis 
that the rate of transfer of diffusing sub- 
stance through unit area of a section is 
proportional to the concentration gradient 
measured normal to the section.'* 
The equipment and methods for 
study of drug diffusion through poly- 
meric membranes is described in the 
literature.**°° 

The Fick law of diffusion states 
that the net flux of a substance 
through a membrane is equal to the 
diffusion coefficient times the mem- 
brane area times the concentration 
gradient across the membrane. The 
diffusion coefficient is determined by 
the molecular weight of the diffusing 
substance and the microstructure of 
the membrane. A permeation coeffi- 
cient which indicates the relative 
transfer of a substance that can be 
anticipated across a membrane can be 
calculated taking into account the 
factors involved in the Fick law. 


Membrane-Controlled 
Drug Delivery Systems 


Characteristics.-The rationale of 
membrane-controled drug-delivery 
systems is to deliver drugs in the op- 
timal temporal pattern. For many 
drugs, it seems reasonable to assume 
that zero-order delivery is, if not ab- 
solutely optimal, a significant im- 
provement over the cyclic pattern of 
overdose-underdose associated with 
first-order delivery. The future may, 
however, see drug delivery patterned 
to synchronize with (or to modify) 
diurnal and other biological rhythms. 

Another important aspect of mem- 
brane-controlled drug-delivery sys- 
tems is that they join together in a 
single entity the drug substance and 
the dosage regimen, for drug admin- 
istration is engineered into the sys- 
tem to run automatically once the 
system enters the biological milieu. 
In this way, therapy depends much 
less on the patient’s willingness or 
ability to follow instructions for re- 
petitive self-administration. Instead, 
a relatively long-lived, automatic sys- 
tem functions according to the engi- 
neered-in regimen. By the same 
token, membrane-controlled  drug- 
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delivery systems can minimize the de- 
mands on medical personnel. 

Drug-delivery systems that are ca- 
pable of releasing predictable and 
precise amounts of drug over a pro- 
longed period of time are thus likely 
to be one of the most exciting areas 
in pharmacology in the future. Since 
the research and development relat- 
ing to controlled drug-delivery sys- 
tems is in its formative stage, it is 
impossible to know in which areas de- 
velopment is technologically possible 
and in which areas the finished prod- 
uct will be of practical therapeutic 
value. The list of potential appli- 
cations is great, and it seems safe to 
predict that some will be realized 
with considerable patient benefit. The 
following outline will enumerate 
many possible applications for con- 
trolled drug-delivery systems, under- 
lining the importance of this area to 
the ophthalmologist and setting the 
stage for a more detailed discussion 
of types of controlled drug delivery 
systems available, some of their im- 
portant physicochemical properties, 
and most likely areas of clinical 
usefulness. 

Synthetic polymeric membranes 
have been used in a variety of forms 
to deliver drugs. These can be out- 
lined as follows: 


1. Prolonged or sustained (but still not 
zero-order-rate) delivery 
(a) Drug dissolved in membrane 
(b) Drug dispersed in membrane 
2. Controlled drug delivery methods (sub- 
stantially zero-order rate) 
(a) Reservoir devices 
(b) Erodible devices 
(c) Pumping devices 


Synthetic polymeric membranes 
may be “loaded” with drug either by 
soaking the membrane in a solution 
containing the dissolved drug or by 
dispersing the drug as a solid in 
the membrane. Although each of 
these methods has somewhat different 
drug-delivery characteristics, neither 
approaches zero-order-rate delivery 
and both are considered essentially 
uncontrolled delivery methods. This is 
primarily because neither has a con- 
stant source of drug, and both thus 
lack a constant thermodynamic activ- 
ity of contained drug necessary to 
sustain a constant or zero-order deliv- 


Arch Ophthalmol/Vol 93, Jan 1975 


ery rate. These systems may be used 
to prolong drug delivery somewhat, 
but they nezessarily fall considerably 
short of the goals obtainable with de- 
vices where the membrane controls 
drug delivery. 

Technology.-Drug Dissolved in 
Synthetic Polymeric Membrane.— 
When a synthetic polymeric mem- 
brane, such as a contact lens, is 
soaked in an appropriate solution con- 
taining druz, an equilibrium is even- 
tually reached between the solution 
and drug dissolved in the membrane. 
When such a device is placed in an ap- 
propriate environment, the drug will 
be released in a first order pattern, ie, 
an initially high rate which declines 
rapidly wita time, eventually reach- 
ing zero. For example, a hydrophilic 
contact lens (Hydron) soaked in 4% 
aqueous pilocarpine nitrate releases 
approximately two thirds of the pilo- 
carpine within 5 minutes after the 
presoaked lens is applied to the 
cornea. 

It adds perspective to compare the 
widely differing amounts of pilocar- 
pine released in 5 minutes by ophthal- 
mic piloearpine drops, by a contact 
lens soaked in pilocarpine, and by re- 
lease at zero-order rate from a syn- 
thetic polymeric membrane reservoir 
device at zero-order rate: 

Pilocarpine Release Within Five Minutes 
2% pilocarpine solution: 1 drop=1.0 mg 
Hydrophilic contact lens (Hyéron) (4% pilo- 
carpine) = 1.0 mg 
Membrane-controlled device 
(Ocusert system: 20ug/hr) —3.33ug 
Drug Dispersed in Membrane.— 


When a drug is dispersed as a solid in 
a membrane, instead of being dis- 
solved, the pattern of release rate is 
still first order, but declines much less 
rapidly than when the drug is dis- 
solved in the membrane. Solid drug 
dispersed throughout a membrane 
first dissolves from the surface layer 
of the membrane and then from se- 
quentially deeper layers as each layer 
is depleted of drug. The interface be- 
tween the region containing dis- 
persed druz and that containing dis- 
solved druz thus moves increasingly 
deeper into the center of the mem- 
brane, anc the release rate contin- 
uously decreases.” The rate of drug 
release is related to the degree of 


drug loading (weight fraction in the 
membrane). 

Membrane-Controlled Drug Deliv- 
ery.—RESERVOIR DEvICES.—These de- 
vices (Fig 2) are membrane-mediated 
drug-delivery units containing a cen- 
tral reservoir of drug surrounded by a 
specifically designed synthetic poly- 
meric membrane which allows the 
drug to diffuse through the mem- 
brane into the surrounding medium 
at a constant and predictable rate. In 
order to maintain a constant delivery 
rate, there must be a constant driving 
foree of drug molecules contained 
within the unit, and this constancy of 
thermodynamic molecular activity 
can be maintained only while the 
drug exists in a saturated solution 
within the core material. Thus, an ex- 
cess of drug must be available within 
the core to assure saturation within 
the reservoir. When this excess drug 
has been exhausted, the quantity of 
drug in solution in the core material 
of the reservoir device will begin to 
decline steadily, and the reservoir 
device will no longer maintain zero- 
order-rate delivery. It is therefore 
critical that constant thermodynamic 
activity is maintained within the res- 
ervoir (which can be accomplished 
only by maintaining a saturated solu- 
tion of drug) if a constant rate of de- 
livery is to be maintained. 

All membrane-mediated delivery 
devices rely on a constant stirring of 
the fluid surrounding the device for 
their constant-delivery character- 
istics. If the boundary layer surround- 
ing the device is stagnant and ac- 
cumulates drug, the delivery rate will 
be reduced. This so-called boundary 
layer effect is of mo consequence 
within the conjunctival cul-de-sac be- 
cause of the mixing effect of blinking, 
saccadic eye movements, rapid eye 
motion during sleep, and tear flow. 
However, the boundary layer effect 
can become a limiting factor when 
membrane-mediated ^ drug-delivery 
devices are implanted within tissue. 
In virtually all tissues studied, a pro- 
liferation of fibroblasts occurs around 
any implanted, solid-state material, 
and this substantially reduces the 
"stirring effect" which in turn gradu- 
ally reduces the quantity of drug re- 
leased from the implanted unit. The 
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ultimate solution to this problem, if 
one exists, has not yet been deter- 
mined. 

There are multiple membrane and 
drug characteristics that must be con- 
sidered in the design of a reservoir 
drug-delivery device. The synthetic 
polymeric membrane characteristics 
of major importance are density (po- 
rosity), drug solubility (lipid/water) 
in the membrane, and, to some ex- 
tent, shape. Drug solubility relative 
to the specific synthetic polymeric 
membrane, and the drug’s molecular 
size and charge, аге, factors deter- 
mining the speed with which the drug 
will diffuse through the membrane. 
The importance of designing a spe- 
cific membrane whose characteristics 
are compatible with and desirable for 
appropriate passage of a given drug 
cannot be overemphasized. This point 
seems to have been missed in most of 
the medical literature relating to 
drug delivery mediated by synthetic 
polymeric membranes. In almost all 
reports, the membrane chosen—usu- 
ally silicone?**'—appears to reflect its 
commercial availability and known 
tissue tolerance rather than any spe- 
cific compatibility between mem- 
brane and drug. This substantial 
shortcoming of medical research in 
the area of controlled drug release 
through synthetic polymeric mem- 
branes has undoubtedly been an im- 
pediment to progress. 

A compatibility between the solu- 
bility characteristics of the mem- 
brane polymers and those of the drug 
is of considerable importance in de- 
termining the ease with which the 
drug will diffuse through the mem- 
brane. In general, membranes con- 
sisting of polymers with moderate 
lipid solubility can be expected to be 
favorable for the passage of lipid-sol- 
uble drug. Similarly, membranes 
whose polymers tend to be water sol- 
uble will permit passage of drug 
molecules with similar solubility char- 
acteristics. This apparently simple re- 
lationship is complicated if the solu- 
bility characteristies of the polymer 
and that of the drug are too close. In 
this instance the drug and polymeric 
membrane may be so "attracted" to 
each other that diffusion of drug 
through the membrane can actually 
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be impeded. In general, this is not a 
major consideration although it 
serves to underline the importance of 
carefully establishing or designing 
drug/membrane compatibilities be- 
fore launching into in vivo experi- 
mentation. The density or crystallin- 
ity of the synthetic polymeric 
membrane is also of critical impor- 
tance in determining its drug diffu- 
sion characteristics. In general, the 
denser and more crystalline (minimal 
void space) the polymer, the poorer its 
permeability. Very hard polymers 
such as polystyrene have so little void 
space that there is a very small statis- 
tical chance for molecules to diffuse 
through, and so they are virtually im- 
permeable. As the void space in- 
creases, the flexibility and permeabil- 
ity of the membrane increases. 
Natural rubber is a good example of 
such an extremely permeable poly- 
mer. If membrane density (void vol- 
ume), membrane solubility, and drug 
solubility are considered as constants, 
the quantity of drug diffusing 
through the membrane can be in- 
creased by reducing the thickness of a 
membrane or by decreasing the mo- 
lecular size of the drug molecule. 
Since the latter is usually not an 
available option and since a limita- 
tion of reservoir devices is their rela- 
tively low release rates, very thin 
membranes are usually desirable. The 
maximum release rate through the 
thinnest membrane usually available 
(50u thick) is approximately 100ug/ 
sq cm/hr. Higher release rates are 
possible only by increasing the void 
volume to such a quantity that the 
microvoids "interconnect," creating 
pores extending through the thick- 
ness of the membrane (microporous 
membrane), or by utilizing an an- 
isotropic membrane which has a 
smaller effective membrane thick- 
ness.5?55 

Assuming ideal solubility compati- 
bility between membranes and drug, 
those drugs whose molecular weight 
is smallest will pass the membrane 
most readily, with the rate of diffu- 
Sion decreasing as the molecular 
weight increases to a cutoff level of 
approximately 500 or a diameter of 4 
A, up to the maximum release rate 
through the thinnest membranes usu- 


ally manufactured of 100ug/sq cm/hr. 

Lipid/water solubility is deter- 
mined by measuring the partition of 
drug between an aqueous phase and 
any of several organic lipophilie sol- 
vents, such as chloroform, heptane, 
octanol, ether, olive oil, and butyl 
chloride. The drug is first dissolved in 
an aqueous solution that is then sha- 
ken with the lipophilic solvent, after 
which the drug concentration is de- 
termined in each phase. Unfortu- 
nately, none of the lipophilic solvents 
is a completely satisfactory model for 
the membrane, but reasonable pre- 
dictions as to membrane permeability 
can be made by using the data de- 
rived from this method. 

As has been discussed, a limita- 
tion of reservoir membrane-mediated 
drug-delivery devices is the relatively 
low release rate that can be readily 
achieved by using presently available 
materials. Simultaneous recognition 
of the markedly reduced drug re- 
quirements when the release rate is 
at zero order is necessary to keep 
one's thinking in perspective. In this 
regard, Armaly and Rao* have made 
an interesting comparison between a 
reservoir membrane device (Ocusert 
system) which delivers 20ug/hr and 
whose pressure lowering and pupil- 
lary constriction effect approach those 
produced by 2% pilocarpine solution 
applied as two drops, four times a 
day. 

In the case of 2% pilocarpine solution, 
one delivers 1 mgm of pilocarpine, 4 times 
a day, or a total of 4 mgm per day. In the 
case of the Ocusert unit, one delivers ap- 
proximately 500 micrograms per day, a ra- 
tio of 8:1 when the total amount of the 
drug is considered. This comparison is 
greatly magnified when we consider single 
instillations. One delivers to the conjuncti- 
val sac 1 mgm of pilocarpine hydrochloride 
in each instillation of 2 drops in a few sec- 
onds. This dose is subjected to dilution by 
tears, local absorption and systemic ab- 
sorption and elimination. In the case of the 
Ocusert unit employed in this study, the 
highest delivery rate is at initial placement 
and it is only 130 micrograms per hour. 
[This illustrates the deviation from pure 
zero order delivery by membrane devices 
and will be discussed later—K.T.R.] If this 
release is considered linear for that hour, « 
for 5 seconds one is delivering only 0.2 mi- 
crograms into the conjunctival sac and this 
dose is then subjected to the same pro- 


Ocular Microtherapy/Richardson 


а rai DEC EEA TO 
3-3 








TE Чү EEEE ENA E NER Баа Te 


о 
o °°? 
0595.90'019 0/59 
o 
o o o o 
T о о о 
о о оо (0000 о 









o 
0050000 0 
о 





" a 
= 
ү? . Cid 
é с 
о o 
> "99, 0000 o 
o nr o ео 
o o оо 20000 оо 
: Д © 20099800200 0 оо 
оо 959 0000 
E 





|. 

Ё ola 

2 “|5 

~ © : 
| Ёз 

Ь > 

К = 

E |9 о 
E: o 

Ё 











22 © 
SD 
at PR 
252 
2289 5 
So > 9 
9950 o 
og о 
ox c 
00 & 
ас 2 
oor? [га 
БЕ > 
=? 3 © 
с oO 
o i Ed o 
оо = 
сс = = 
S55 5 
о 4 [5] 
- О oma 
5.2 5 
o S59 
o м” > Га 
с о = oO 
© Ф 5 
553 a 
ECE о 
о.= б 
БЕ > 
528 
a 
ES 
ib 
ase 
2% = 
ooo 
zB 
9. E 
Ф ES 0 
o 2 
059 
ооо 
зо 
= хо 
oos 
щч О 
P 
7 H 
9 o g c 
uice $E 
о о о 000 9 о ЕБ 
o 90 (0000009 оо oof 
Ons $2020,0 o o ~oc 
оао Gee о, PO p ооо 
ne TE 
о о Oo 
E. Р." $38 
o nt = i 
o o 0% ae 
в о о o zoo 
о © осоо Sener cog 
o o 0° o 2004 o $9u 
o оо 208 о о об о 
оо ооо о cr о 
0.5.90. о o o = N 
o e o Ф o o сог о 
0799709 Шоро о ele 5 
o 9 60 оо o o > С 
РАТ © Eos о оа S 
o PE 9 ooo 5a =y 
o 0:97.99 250 Р Su = 
ооо! 0:90 „ж-ке e 
a a 9 do oo „ Oge © 
° p^ NSS со gr n $09 = 
o; кено 09,9 T 550 g 
s EE 20: 9 S0 ос ce 
o o o o Оо. - 5 
o 22 g 
o o9 . = 
Ф. 
2 o o0 £ 
o сет = 
| Do a 
| Cz ow 
NE o 
оз 
Osa 5 
mL = 
ao < 





cesses of dilution, local absorption and sys- 
temic absorption and elimination. For later 
periods in the day, the comparison becomes 
even more impressive. At noon the Ocusert 
would be releasing 35 micrograms per 
hour, at 7 pM, 22 micrograms per hour and 
at 11 PM, 20 micrograms per hour. Thus, 
while drop instillation delivers 1 mgm in 5 
seconds each time, the Ocusert in a similar 
period (after it has achieved zero order 
rate delivery) delivers approximately 0.05 
or 0.03 micrograms of pilocarpine. Thus, 
from the standpoint of systemic or local 
side effects that are dependent upon the 
concentration of the drug, a great advan- 
tage is seen with the Ocusert system. The 
comparison is no longer 8X but 20,000:1 or 
33,000:1. This suggests that with this sys- 
tem one can re-evaluate the clinical useful- 
ness of drugs that are effective in lowering 
ocular pressures, but have been avoided 
because of their local and systemic side ef- 
fects. 

It is apparent that a new type of 
thinking is necessary when one con- 
siders therapy administered via zero- 
order-rate delivery systems. Not only 
is the quantity of drug required sub- 
stantially reduced by avoiding the 
necessary overdosage that must occur 
when first-order-rate delivery sys- 
tems are used, but also the relation- 
ship between maximum effective dose 
and minimum toxic dose (therapeutic 
index) must be reconsidered for every 
drug so delivered. Because of the sub- 
stantial improvement in the thera- 
peutic index achieved by zero-order- 
rate delivery, many drugs previously 
relegated to the shelf because of their 
known toxic effects may become 
available for clinical use. 

Also, it is important to recognize 
that the dosage terminology of first- 
order-rate delivery is inappropriate 
when applied to zero-order-rate deliv- 
ery. Since the actual delivery rate 
fluctuates so widely in the first-order- 
rate delivery systems, it is only pos- 
sible to refer to the gross quantity of 
drug within the dosage unit, ie, pilo- 
carpine 1%, 2%, 4%, rather than to at- 
tempt to quantify the amount of drug 
actually made therapeutically avail- 
able. In zero-order-rate delivery sys- 
tems, one is able to speak in much 
more quantitative terms, such as pilo- 
carpine, 20ug/hr, or pilocarpine, 40ug/ 
hr. Although with further study it 
may be possible to relate the relative 
effectiveness of the two types of de- 
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livery systems at a clinical response 
level, there is no quantitatively pre- 
dictable system to relate a pilocarpine 
20ug/hr delivery system to some per- 
centage of pilocarpine ophthalmic so- 
lution; indeed, it is inappropriate to 
attempt to do so except at the clinical 
response level as determined by hu- 
man studies, because of the large 
number of variables affecting first- 
order-rate delivery systems. 

The Ocusert ocular delivery system 
is the only reservoir device that has 
thus far been designed for ocular 
therapy in humans. Its delivery of 
pilocarpine is a good example of the 
capabilities of a reservoir device**-** 
and also will serve to illustrate the 
areas in which one may anticipate de- 
viation from the theoretical zero- 
order delivery rate. This reservoir 
device is designed to deliver pilocar- 
pine at a rate of 20ug/hr for seven 
days and has been demonstrated to 
perform at this level both in vitro and 
in vivo. A central reservoir of pilocar- 
pine is contained within a synthetic 
polymeric membranous reservoir. The 
pilocarpine is formed as a very thin 
film, constituting the central core of 
the device. Pilocarpine exists in an 
equilibrium between its water-soluble 
ionized form and its lipid-soluble un- 
ionized free-base form. The lipid-sol- 
uble free pilocarpine base diffuses 
from the device when it is placed in 
an aqueous medium such as tears. 
Within several hours after assembly 
of the device is completed, pilocarpine 
has saturated the membranes of the 
device. When placed in an aqueous 
medium, the pilocarpine release rate 
is initially high due to the release of 
pilocarpine stored within the mem- 
brane itself. This initially high re- 
lease rate persists for approximately 
eight hours, during which time the 
steadily decreasing delivery rate 
averages 64ug/hr, or about three 
times its steady-state delivery rate. 
The total release of pilocarpine dur- 
ing the first eight-hour period ap- 
proximates that contained in 1 drop 
(4 mg) of pilocarpine 1%. After this 
initial eight-hour period, the delivery 
rate is essentially constant at 20ug/hr 
for seven days. During this seven-day 
period, the total quantity of pilocar- 
pine released is 3,900ug/hr, which is 





Fig 3.—Erodible devices are synthetic 
polymeric membranes that self-destruct at 
hydrolyzable bonds during or after deliv- 
ery of contained drug, eliminating neces- 
sity for device retrieval. 


approximately that amount of pilo- 
carpine contained within 4 drops of 
2% pilocarpine solution. At the end of 
seven days, the pilocarpine within the 
reservoir core is approaching a level 
less than saturation and will become 
so dilute in concentration within the 
core that the delivery rate will begin 
to decline in the manner of a first- 
order-rate delivery system. 

In summary, the advantage of syn- 
thetic polymeric membrane reservoir 
drug-delivery devices is their ability 
to deliver drugs at a controlled and 
substantially constant rate over a 
prolonged period of time, thus avoid- 
ing the overdose-underdose charac- 
teristics of first-order delivery sys- 
tems and substantially reducing the 
total quantity of drug necessary to 
achieve a therapeutic goal. This re- 
duction in total quantity of drug nec- 
essary promises to reduce drug tox- 
icity and, as such, may allow the use 


Ocular Microtherapy/Richardson 








Fig 4.—Osmotic pumping device. 


of many drugs that have been placed 
on the shelf because of a poor thera- 
peutic index. It also seems likely that 
there will be some diseases that re- 
spond more consistently to the zero- 
order-rate delivery made available by 
these devices. Patient convenience 
and consequent improved compliance 
are obvious advantages. Possible dis- 
advantages are related to the neces- 
sity for insertion and removal of the 
device and the possibility that resist- 
ance or allergy to certain drugs may 
be increased during the prolonged 
constant ехроѕиге.* 

ЕкорівіЕ Devices.—Erodible de- 
vices (Fig 3) are those synthetic poly- 
meric membranes which self-degrade 
during or after the delivery of the 
contained drug. In addition to elimi- 
nating the necessity for retrieval, 
some erodible devices do not require 
the same degree of precision in their 
manufacture as do reservoir devices. 
In the most desirable devices, the 
polymer erodes by surface activity 
usually achieved by a distribution of 
hydrolyzable bonds within the poly- 
mer.’ When these are exposed to an 
aqueous medium, the surface polymer 
. molecules are released from the 
deeper polymers by rupture of hydro- 
lyzable bonds, and the drug contained 
within the superficial portion of the 
membrane is simultaneously released. 

Ideally, these devices should con- 
tain the drug in such a manner as to 
eliminate leaching of the drug into 
the surrounding medium. If leaching 
occurs to any appreciable extent, it 
tends to deplete drug from the matrix 
faster than drug: release by matrix 
erosion, and zero delivery rate is im- 
possible. Realistically, since the drug 
contained within the polymer will 
have solubility characteristics similar 
to the polymer, some leaching of drug 
into the surrounding medium will 
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necessarily take place, but, by careful 
design, the amount of drug released 
by leaching will be small compared to 
that released by erosion of the sur- 
face polymer, and, for practical pur- 
poses, zerc-rate delivery can be ap- 
proached. 

The simplest erodible polymers al- 
low for the hydrolyzable bonds to ex- 
ist between long-chain polymers on 
the surface and those in deeper lay- 
ers, so that when these bonds are bro- 
ken long-chain polymers are freed. 
This methcd of self destruction of an 
erodible device only рагу achieves 
the desired end point, since the long 
polymeric chains may not be short 
enough to allow tissue to dispose of 
them properly; thus, a residue of long- 
chain polymers may exist in the tis- 
sue for long periods of time or per- 
haps indefinitely. A better approach, 
which enta ls considerably more diffi- 
culty in pclymer synthesis, requires 
placement of hydrolyzable bonds 
within as well as between polymer 
molecules. When this type of erodible 
device is exposed to an aqueous me- 
dium, the surface long-chain poly- 
mers not only break away from the 
deeper polymers, but also fragment 
into much smaller molecules that may 
be disposed of by the tissue. 

Osmotic PuMPING. DEvICES.— Pump- 
ing devices utilize an osmotic pump 
to deliver the drug at zero-order 
rate.” In such a device, as shown in 
Fig 4, the drug is loadec within an 
impermeab e compartment with its 
route of egress being through a small 
opening ir this otherwise imper- 
meable container. Affixed to the 
impermeabe container is а semi- 
permeable zontainer loaded with an 
appropriate salt which, when placed 
in an aqueous medium, will imbibe 
fluid at zerc-order rate as long as the 
salt is maintained in a saturated 


state. The membranous wall separat- 
ing the semipermeable and per- 
meable compartments is elastic and, 
as the imbibed fluid within the 
semipermeable compartment expands 
that compartment, the elastic mem- 
brane compromises the space within 
the impermeable drug-containing 
compartment, and the drug is forced 
through a small opening into the sur- 
rounding aqueous medium. 

The advantages of osmotic pump- 
ing systems relate to their ability to 
be loaded with virtually any drug 
without the complicated drug/mem- 
brane design requirements of reser- 
voir and erodible devices. It also has 
the capability of delivering large 
drug molecules at the same rate as 
small drug molecules, and its rate ca- 
pacity is substantially increased over 
reservoir or erodible devices. 

It shares with the reservoir devices 
the inability to self-degrade and, 
compared to the other devices dis- 
cussed, it tends to be somewhat more 
bulky and less flexible physically. 
However, improvements in the tech- 
nology of the osmotic systems may 
minimize these problems. 

It is apparent that reservoir, erod- 
ible, and osmotic pumping devices all 
have the capability to deliver drugs 
at zero-order rate, and that each type 
of device has advantages and dis- 
advantages compared with the oth- 
ers. Undoubtedly, each type of device 
can and will be improved as the un- 
derlying technologies improve, so 
that the relative advantages and dis- 
advantages of the different types of 
devices may be altered. At present 
the three types of membrane-con- 
trolled zero-order rate delivery de- 
vices can be considered to be comple- 
mentary, each with its own area of 
relative usefulness, and promise for 
the future. 
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Second Thoughts 
on Bimedial Recession 


To the Editor .-Regarding Dr. 
Young's letter in the September issue 
of the ARCHIVES on the use of the 
word "bimedial" (92:269, 1974), the 
prefix "bi" meaning two, is com- 
monly used in English, both in medi- 
cine and in daily speech. Examples 
are binocular, two eyes; binaural, two 
ears; and bilingual, two languages. 

I think it is neither improper nor 
ambiguous to use the term "bimedial 
rectus recession" to refer to a reces- 
sion of two medial recti. 

The purpose of language is commu- 
nication. As long as a word is gener- 
ally understood, and does not confuse, 
I see no reason to be pedantic and 
Strike it arbitrarily from our vocabu- 
lary. If bimedial is not in the medical 
dictionary, it should be. 

ELLIOT B. WERNER, MD 
Montreal 


To the Editor.—One can only amen 
the letter by Frank C. Young, Jr., MD, 
regarding the use of the anomalous 
word "bimedial" as in "bimedial re- 
cession in esotropia." Then in the last 
sentence of the second paragraph, he 
fell into the common use of the anom- 
alous word "recti" as in "operate on 
both medial recti." Recti sounds like 
the plural of rectus, which has no plu- 
ral. 

That same issue was dedicated to 
Francis Heed Adler, MD, that “warm- 
hearted scholar." He would have been 
disappointed in the editors comment, 
who preferred the expression "reces- 
sions of both medial recti were per- 
formed." 

The recession of an adjective mean- 
ing "straight" is in common but im- 
proper usage. How much better it is 
to recess a thing, a muscle, a noun. 
"Each medial rectus muscle was re- 
cessed" is better (and shorter) form. 

J. GORDON Bryson, MD 
Corpus Christi, Tex 


Dr. Bryson’s letter proves how eas- 
ily eager grammarians can get into 
deep waters. 

He is correct in deploring the mis- 
use of the adjective “rectus” as a 


‚ noun. The spurious "recti" is compa- 
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rable to the crazy plural "guttatae" 
derived iilegitimately from the adjec- 
tive “guttata.” 

The vert "to recess" is not listed in 
the medical dictionaries available to 
us. In our edition of Webster's Dic- 
tionary, there is a verb "to recess," 
which is defined as follows: (1) to put 
into a recess, (2) to make a recess in, 
and (3) tc interrupt for a recess. The 
noun “recession” is found in Dor- 
land’s Medical Dictionary, 25th edi- 
tion, defined as int ophthalmic sur- 
gery. 

One cannot exclaim with joy over 
the expression “each medial rectus 
muscle was recessed,” since this would 
mean one of the following: (1) the 
muscle was put into a recess, (2) a re- 
cess was made in the muscle, or (3) the 
muscle was interrupted for a recess 
(like a school). 

Rising for air from these murky 
depths, we bumped against a piece of 
jetsam labeled "bimedial recession.” 
Waving this aloft we went down only 
to surface beside this buoyant bit of 
jargon. When a passing ship (The 
M/S Ophtkalmology) sighted it and 
hauled us back on board, we decided 
never to abandon "bimedial recession" 
again.—ED. 


An Epidemiologic Study of 
Retinoblastoma in New Zealand 


To the Editor.—I enclose a couple of 
reprints of a study we did that should 
interest your editors, Drs. Albert and 
Spencer, who wrote an editorial in the 
August 1973 AncHIVES (90:89) deplor- 
ing the ophthalmologists' lack of in- 
vestigation of eye tumors and pos- 
sible viral causes. I would like to 
reassure them that some of us are in- 
terested in the epidemiology of reti- 
noblastoma, but so far have drawn a 
definite negative. 

R. D. SUCKLING 
Christchurch, New Zealand 


Reply 


To the Ed:tor.—l appreciate the no- 
tice Mr. Suckling took of the editorial 
by Dr. Speneer and myself in the An- 
CHIVES. His study, "An Epidemiologic 
Study of Retinoblastoma in New Zea- 
land," gives strong indication that in 
his country there is no clustering in 
time or space of cases of retinoblas- 
toma. His findings, however, do not 
seem to me to substantiate his conclu- 
sion that ". . . retinoblastoma has a 
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relatively well-defined genetic cause. 
..." While there is undoubtedly a ge- 
netic role in retinoblastoma, I would 
take issue with his assumption that 
the gene is the cause. As Dr. Zim- 
merman pointed out in his paper, 
"Changing Concepts Concerning the 
Pathogenesis of Infectious Diseases," 
to which Mr. Suckling refers, there 
are many reasons for doubting that 
the presence of a gene alone causes 
the tumor. It seems to me more likely 
that the gene predisposes the retina 
to some other oncogenic factor in the 
environment. 

If this factor is a virus, most evi- 
dence points о the existence of a 
ubiquitous virus. The leading viral 
suspects for the cause of human can- 
cer are herpesvirus, the oncoviruses, 
and the group of DNA viruses, includ- 
ing certain adenoviruses, polyoma 
virus, and simian virus 40, and these 
are certainly of widespread distribu- 
tion. If any of these agents were a 
factor in the causation of retinoblas- 
toma, I would not expect to see clus- 
tering with time or space. Dr. Reese 
has had the clinical impression that 
such a clustering exists, and this has 
subsequently found mention in Dr. 
Zimmerman's discussion and that of 
others. While such a clustering would 
serve as an argument for an infec- 
tious agent, the lack of clustering 
does not exclude it. 

With regard to the evidence for a 
viral role in the causation of ocular 
tumors, Mr. Suckling may be inter- 
ested in a more extensive discussion 


of this topic in the chapter "The Role _ 


of Viruses in the Pathogenesis of 
Ocular Tumors" in International 
Ophthalmology Clinics (Boston, Little 
Brown & Co, 1972, vol 12). 
DANIEL M. ALBERT, MD 
New Haven, Conn 


Instrument Penetrates Cornea 


To the Editor.—In the June issue of 
the ARCHIVES (91:519, 1974), the case 
report by Edward L. Seretan, MD, of 
an eye penetrated by a dental instru- 
ment is of importance and interest to 
all. 

The author's attention is called to 
ten previously reported cases of oph- 
thalmic injury in dental offices (Hales 
RH: Ocular injuries sustained in the 
dental office. Am J Ophthalmol 
70:221-223, 1970). 

RoBERT Н. Hates, MD 
Provo, Utah 
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Edited by David D. Donaldson, MD 
Massachusetts Eye and Ear Infirmary 
248 Charles St, Boston 02114 


Scleral Dellen 


Robb R. Hicks, MD; A. Ray Irvine, MD; 
William H. Spencer, MD; Zolton Yuhasz 


A 45-year-old man had a right nasal pterygium excised by the bare-sclera 
technique. On the day of surgery, the area was treated with 2,000 roentgen 
equivalents physical (radiation). On the evening of the second day after sur- 
gery, the patient noticed a small dark spot in the surgical site, but this was 
gone the next morning. However, on each of the next few days, the patient 
again noticed the spot, which appeared later in the day and gradually en- 
larged. 

On examination one week after surgery, the nasal aspect of the sclera exhib- 
ited a focal area of extreme thinning, measuring 2.5x5 mm (Fig 1). The 
thinned sclera appeared dry, and the black subjacent uvea was visible through 
the base of the lesion. The surrounding tissue was elevated and whitish. The 
eye was patched for 45 minutes, at which time the dried sclera had rehydrated 
and appeared white (Fig 2). Patching was continued until the conjunctiva and 
episclera surrounding the area had flattened and the defect was covered. 
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News and Comment 


Edited by 
Henry F. Allen, MD 
243 Charles St, Boston, MA 02114 


Calendar of Events 
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1975 

Jan 18 American Board of Ophthalmology, written examinations 

24-25 Symposium to Honor Alex E. Krill, MD: Advances in Retinal Diseases, Palmer House, 
Chicago 

26-30 Colorado Ophthalmological Society, fourth Midwinter Seminar, Aspen 

29-31 Advanced Course in Ophthalmic Microsurgery, Center Pavilion Hospital, Houston 

30-31 Ocular Histoplasmosis Symposium, Indiana University School of Medicine, Hilton Inn 
(Airport), Indianapolis 

30-31 and 

Feb 1 27th Annual Wills Eye Hospital Conference, Philadelphia 

Feb 6-8 National Ophthalmology Seminar, Scottsdale Hilton, Scottsdale, Ariz 

8-12 Fourth Cataract Surgical Congress, Miami Beach, Fla 

15-21 Pan-Pacific Surgical Association, 13th Congress, Honolulu 

16-19 Contact Lens Society of America, 20th Annual Convention, Phoenix, Ariz 

20-22 Course in Contact Lens Fitting, Rudolph Ellender Medical Foundation, New Orleans 

23 Symposium on Ocular Trauma, California Medical Association and University of Cali- 
fornia at San Diego, Los Angeles Convention Center 

March 3-4 18th Annual Ohio State University Postgraduate Course in Ophthalmology, Columbus 

5 Alumni Day, University of Chicago, Albert Merritt Billings Hospital, Chicago 

7 University of Tennessee Alumni Residents Day, Memphis 

17-21 Secundum Forum Ophthalmologicum, Bogotá, Colombia 

21-22 Course in Ophthalmological Radiology, Columbia University College of Physicians and 
Surgeons, Presbyterian Hospital, New York City 

22-24 Ophthalmic Microsurgery, Basic Course, State University of New York, Downstate 
Medical Center, Brooklyn 

25-27 Ophthalmic Microsurgery, Advanced Course, State University of New York, Downstate 
Medical Center, Brooklyn 

April 13-16 Oxford Symposium: The Eye in the Inborn Errors of Metabolism, Oxford, England 

21-25 International Society for Clinical Electroretinography, Nof Ginossar, Sea of Galilee, 
Israel 

May 8-11 American Board of Ophthalmology, oral examinations, San Francisco 

15-17 Iowa Eye Association Meeting, lowa City 

25-29 Second International Symposium of Eye Surgery, Bologna, Italy 


June 29-July 4 International Society of Geographical Ophthalmology, World Congress, Edinburgh 


Course in Ophthalmological Radiol- 
ogy.—The Columbia University Col- 
lege of Physicians and Surgeons will 
sponsor a course in ophthalmological 
radiology on March 21 and 22, 1975. 

Guy D. Potter, MD, professor of ra- 
diology, will be in charge of the 
course, and faculty members will in- 
clude Drs. Coleman, Grove, Kieffer, 
Hui, Tenner, Tretter, Trokel, Valvas- 
sori, and Zizmor. 

The course will include routine ra- 
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diography, tomography, ultrasonog- 
raphy, and special procedures used in 
the diagnosis of orbital and eye dis- 
eases. The tuition fee is $125 and the 
course is accredited by the AMA. 

For additional information, contact 
Guy D. Potter, MD, Presbyterian 
Hospital, 622 W 168th St, New York, 
NY 10032. 


University of Tennessee Alumni Resi- 
dents Day.—The Fourth Annual 


Alumni Residents Day will be held at 
the University’s College of Medicine 
in Memphis on March 7, 1975. 

Visiting professor will be Harold 
Scheie, MD, professor and chairman, 
Department of Ophthalmology, Uni- 
versity of Pennsylvania. 

Morning sessions will consist of 
televised grand rounds and the eve- 
ning of papers by residents, faculty, 
alumni, and guest lecturers. Prior 
registration is not required. 


News and Comment 
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Contact Lens Society of America.— 
The 20th Annual Convention of the 
Contact Lens Society of America will 
be held Feb 16 through 19, 1975, 
at Del Webb’s Townhouse, Phoenix, 
Ariz. 

For further information, write to 
Thomas B. Stivers, Executive Secre- 
tary, Contact Lens Society of Amer- 
ica, 180 Market St, Lexington, KY 
40507. 


Symposium on Ocular Trauma.—The 
Ophthalmology Specialty Section of 
the California Medical Association in 
association with the Department of 
Surgery, Division of Ophthalmology, 
University of California at San 
Diego, will present a symposium on 
ocular trauma at the Los Angeles 
Convention Center on Feb 28, 1975. 

The guest speakers will be Drs. 
А.Е. Kreiger, R.E. Levine, В. Penner, 
J.E. Rathbun, A.R. Rosenthal, S.J. 
Ryan, A.B. Scott, R.V. Shearer, G.L. 
Tabor, R.J. Webster, Jr., and D.M. 
Worthen. 

For further information, write to 
Jerry F. Donin, MD, Secretary, Oph- 
thalmology Specialty Section, Califor- 
nia Medical Association, 1774 Ala- 
meda St, Pomona, CA 91768. 


University of Chicago Alumni Day.— 
The Annual Alumni Day of the De- 
partment of Ophthalmology of the 
University of Chicago will be held on 
March 5, 1975, at Albert Merritt Bill- 
ings Hospital. All ophthalmologists 
are invited to attend. 

For further information, contact 
Walter H. Stern, MD, Department of 
Ophthalmology, University of Chi- 
cago, 950 Е 59th St, Chicago, IL 60637. 


Course in Contact Lens Fitting.—The 
Rudolph Ellender Medical Founda- 
tion, Inc., will present its 15th Annual 
Instructional Course in Contact Lens 
Fitting by the Ophthalmologist in 
New Orleans, Feb 20 through 22, 1975. 

Faculty members will include Drs. 
J.V. Aquavella, Rochester, NY; V.C. 
Arias, Mexico; J.A. Baldone, New Or- 
leans; G.P. Halberg, New York; J. 
Hartstein, St. Louis; W.G. Sampson, 
Houston; E.L. Shaw, Gainesville; and 
T. Spring, Melbourne. 

For further details, please contact 

«Joseph A. Baldone, MD, President, 
Rudolph Ellender Medical Founda- 
tion, Inc., Roof, Delta Towers, New 
Orleans, LA 70112. 
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Secundum Forum Ophthalmologi- 
cum.—The Forum, sponsored by the 
Instituto Barraquer de América and 
the Sociedad Americana de Oftalmo- 
logia y Optometrfa, will be held 
March 17 through 21, 1975, at the Ho- 
tel Tequendama, Bogota, Colombia. 

Subjects to be covered during sur- 
gical and scientific sessions include 
surgery of the cornea, lens, retina, 
vitreous, and glaucoma; surgery and 
physiopathology of strabismus; and 
anesthesia. Guest speakers and fac- 
ulty members will include nearly 100 
international specialists. 

For further particulars, please 
contact Seeundum Forum Ophthalmo- 
logicum, Apartado Aéreo 90404, Bo- 
gotá (8), Colombia, South America. 


International Society for Clinical 
Electroretinography.—The society will 
hold its symposium April 21 through 
25, 1975, at Nof Ginossar at the Sea of 
Galilee in Israel. 

The main topic of the symposium 
will be "Functional and Deprivation 
Amblyopia," both from the experi- 
mental and clinical viewpoint. 

For further information, write 
to Prof. Edgar Auerbach, Director, 
Vision Research Laboratory, Hadas- 
sah Medical Organization, Jerusalem, 
Israel. 


Film Director Backs Eye Research.— 
Isaac Ben-Sira, MD, is the recipient 
of the first Research to Prevent 
Blindness, Ine.-William Friedkin 
Scholars Award of $25,000 for his pio- 
neering research in the saving of 
sight. Mr. Friedkin has pledged 
$75,000 to Research to Prevent Blind- 
ness to support the work of three out- 
standing young eye research scien- 
tists over the next three years. 

Dr. Ben-Sira has developed a revo- 
lutionary laser technique to measure 
blood flow in the eyes of patients, 
an important step toward the under- 
standing and management of retinal 
diseases. His studies are expected to 
have a major impact on research in 
heart disease, diabetes mellitus, and 
other vascular diseases. Dr. Ben-Sira 
is Associate Scientist at the Retina 
Foundation, Boston. 

Mr. Friedkin’s interest in eye re- 
search is the result of his long admi- 
ration for Dr. Jules Stein, founder of 
MCA, Inc., who has combined a dy- 
namic career in the entertainment in- 
dustry with the direction of Research 
to Prevent Blindness, Inc. 
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Clinical Fellowship in Pediatric Oph- 
thalmology.—The Department of Oph- 
thalmology of the Children's Hospital 
Medieal Center, Boston, is offering 
a six-month fellowship in pediatric 
ophthalmology, starting each Jan 1 
and July 1. Experience is offered in 
the diagnosis and management of a 
broad range of pediatric ophthalmic 
disorders. For additional information, 
please contact Richard M. Robb, MD, 
Department of Ophthalmology, Chil- 
dren's Hospital Medical Center, 300 
Longwood Ave, Boston, MA 02115. 


American Board of Ophthalmolo- 
gy Policy Changes.-The following 
changes in American Board policies 
have recently been announced by 
Francis Heed Adler, MD, Secretary- 
Treasurer. 

1. The 12 months of additional in- 
stitutional or private practice of oph- 
thalmology following the 36 months 
of formal training has been elimi- 
nated. Candidates may now sit for 
the first scheduled written qualifying 
test immediately following their res- 
idency training, provided that their 
applieation, together with all their 
credentials and supporting informa- 
tion, is received in the Board office 
prior to Aug 1 of the year prior to the 
date of the examination and that the 
credentials are accepted. This means 
that any candidate who finishes his 
residency in June of 1975 will be qual- 
ified to take the 1976 written test. 

2. Elimination of the requirement 
of two letters of endorsement from 
the area where the candidate is cur- 
rently practicing. The candidate, 
however, must have two letters of en- 
dorsement from the training pro- 
gram, one of which must be from the 
program director. 

Candidates who wish to be consid- 
ered for the 1976 Written Qualifying 
Test must file an application before 
Aug 1, 1975, and all supporting infor- 
mation including letters of endorse- 
ment must also be received by Aug 1. 
No exception will be made to this 
deadline, no matter how valid the rea- 
son. 

It is strongly recommended that all 
third-year residents write to the 
Board for an application and secure 
their letter of endorsement before 
leaving the program, if it is their in- 
tention to sit for the written test im- 
mediately on successful completion of 
their training program. 

The new regulations will be incor- 
porated in the 1975 brochure of the 
Board. 
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Books 


Edited by Henry F. Allen, MD 
243 Charles St, Boston 02114 


Eye Muscle Problems in Childhood: A Manual 
for Parents, ed 2, by Charles E. Windsor, MD, and 
Jane Hurtt, RN, AA, 48 pp, 18 illustrations, $20 
per dozen copies, CV Mosby Co, 1974. 


This is a paperback revision and 
condensation of Strabismus in Child- 
hood by Katzin and Wilson (1968), in- 
tended for parents of child with an 
eye muscle disorder. The text is read- 
ily comprehended by parents and the 
excellent diagrams and line drawings 
of the original monograph have been 
retained. 

The price of this manual should 
make it readily available in the of- 
fices of more ophthalmologists for 
reading by parents of strabismic chil- 
dren and other interested persons. 

ANN E. STROMBERG 


Clinicopathologic Correlation of Ocular Disease: 
A Text and Stereoscopic Atlas, by David J. Apple, 
MD, and Maurice F. Rabb, MD, 429 pp, 366 illus, 
112 full color stereoscopic views, $85, CV Mosby 
Co, 1974. 

This latest addition to the com- 
bined ophthalmic texts and stereo- 
scopic atlases was well worth the 
authors’ effort. Unlike other such vol- 
umes, the 429-page book encompasses 
every major anatomic and etiologic 
area rather than focusing in on just 
one or two. The first chapter, covering 
the subjects of normal anatomy, em- 
bryology, and histology, serves as 
basis for the subsequent sections on 
congenital and pediatric ocular dis- 
ease, corneal inflammation, degenera- 
tion and dystrophy, lenticular and 
glaucomatous anomalies, uveal, reti- 
nal, and adnexal disease, and ocular 
trauma. 

The chapters begin with an outline 
of the multiple subjects covered, fol- 
lowed by a presentation of general in- 
formation pertinent to the disease 
states considered subsequently. Each 
entity is discussed with reference to 
historic or predisposing factors and in 
terms of clinical presentation, occa- 
sionally in considerable detail. The 
text is copiously illustrated with clini- 
cal and histopathologic photographs 
and, where appropriate, electron mi- 
crographs. Accompanying each chap- 
ter is a stereoscopic reel containing 
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excellent full-color clinical and gross 
pathologic photographs to be studied 
with the enclosed viewer. These clas- 
sic examples of ophthalmic disease, 
both stereoscopic and those printed in 
the text, were obtained from across 
the country, drawing on the best col- 
lections available, and should be re- 
ferred to time and again by clinicians 
who wish to refresh their memories as 
to the characteristic appearance of 
most common and many rare patho- 
logie states. Therapy for these condi- 
tions is not discussed, but this is be- 
yond the scope and purpose of this 
book. 

At the end of each chapter is a good 
bibliography that serves as a starting 
point for those who wish to read fur- 
ther. The book itself has an excellent 
index, making the rapid location of a 
given subject an easy task. 

This well-illustrated text and stereo- 
scopic atlas would be a valuable addi- 
tion to any ophthalmic library serv- 
ing the clinical interests and needs of 
any physician from resident to the 
long-experienced practitioner. 

DEBORAH P. LANGSTON, MD 
Boston 


Advances in Ophthalmology, vol 28, edited by 
М. J. Roper-Hall, Н. Sauter, and E. B. Streiff, 334 
pp, 114 illus, 5 color plates, $52.75, S. Karger, 
1974. 


Advances in Ophthalmology is a 
continuing series of papers gathered 
together in book form by an inter- 
national editorial board. Some vol- 
umes have a common theme (micro- 
surgery of the eye), and others are 
selections of random topics. Volume 
28 falls into the category of random 
topies and has contributions written 
in three languages. 

There are five papers in this vol- 
ume. The first, in English, is a suc- 
cinct review of the visually evoked re- 
sponse (VER), its testing techniques, 
and clinical applications. As an intro- 
duction to the VER, it fulfills its pur- 
pose. The second, in German, is "The 
Analysis of the Development of the 
Human Choroidal Membrane." One 
hundred forty-four eyes were studied 
by hematoxylin-eosin stains and neo- 


prene injections. It is richly docu- 
mented photographically and is sche- 
matically summarized in a series of 
beautiful color plates. The third pa- 
per, in English, "The Fine Structure 
of the Chorioretinal Border Tissues of 
the Adult Human Eye," is the elec- 
tron microscopic study of five eyes 
enucleated because of tumor. The fine 
photographs, their lucid descriptions, 
and the attempt to correlate form 
and function provide a rewarding 
reading experience to anatomists, ret- 
inologists, and others interested in 
this region of the eye. The fourth pa- 
per, in English, "System Analysis of 
the Vestibulo-Ocular Control Mecha- 
nism," is an attempt to quantitate 
the stabilization of the visual image 
on the retina by a system organiza- 
tion. Input (head rotation) results in 
displacement of the retinal image. 
The semicircular canal and optokinet- 
ie systems interact to drive the ocu- 
lomotor system. Negative feedback is 
provided by displacement of the eyes. 
The author states that problems of in- 
terrelationships between these sys- 
tems are far from being elucidated. 
The last paper, in French, is "Contri- 
butions to the Study of Dark Adapta- 
tion and to Spatial Summation." The 
author, in a series of rigorously con- 
trolled experimental conditions with 
standardized apparatus, studied re- 
gional and global adaptation to dark- 
ness. In the study of regional adapta- 
tion, he was able to draw conclusions 
that were valid for small objects. 
The technical quality of all the pa- 
pers is excellent. Any one would be of 
interest to someone in that same or 
parallel discipline, but the variable 
nature of the topics might allow this 
book to go unread by the great major- 
ity of ophthalmic clinicians. These 
papers would probably have enjoyed 
greater circulation had they been 
published in journal rather than book 
form. Finally, for the many readers 
who are not polylinguistic, some of 
the pages would occupy dead space on 
the bookshelf. . 
JAMES D. KiNGHAM, MD 
Medical College of Wisconsin 
Milwaukee 
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Year after year, Isopto* Carpine is the stand- 
ard by which other pilocarpines are judged. 

The fact remains that Isopto Carpine /s unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the Isopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

Isopto Carpine comes in the widest range of strengths 
available—sterile solutions from 1496 to 10%, including a new 
1⁄2% strength. Supplied in 15ml and also 30m! Drop-Tainer® 
Dispensers for maximum economy. 


Descripticn: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hy- 
` drochlorice 0.25%, 0.5%, 1%, 1.5%, 2%, 3%, 4%, 596, 6%, 8%, or 10%. Preservative: 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Inac- 
tive: Boric Acid, Sodium Chloride in 0.2595, 0.595, and 196, Sodium Citrate (to adjust 
pH in 1%, 1.5%, 2%, and 6%), Citric Acid in 0.25% and 0.5% (to adjust pH), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ziliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops 
in the eye(s) 3 to 4 times daily. 


1. Haas, J. 5. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones, L T.: Amer. J. Ophthal. 65:76, 1968. 
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First for Glaucoma 
dedicated to advances in ophthalmic therapy 











SECOND ANNUAL CORNEAL MICROSURGERY COURSE 


UNDER THE AUSPICES OF 
THE POST GRADUATE INSTITUTE OF THE NEW YORK 
EYE AND EAR INFIRMARY 


і MAY 1, 2, and 3, 1975 


SPEAKERS 


Ё S. ARTHUR BORUCHOFF, M.D. 
STUART |. BROWN, M.D. 
JORGE N. BUXTON, M.D. 
HERNANDO CARDONA, M.D. 
D. JACKSON COLEMAN, M.D. 
DOMINICK DIMAIO, M.D. 
FRANK B. HOEFLE, M.D. 
GERALD B. KARA, M.D. 
RICHARD H. KEATES, M.D. 

J. HARRY KING, M.D. 
ENRIQUE MALBRAN, M.D. 
FRANK POLACK, M.D. 

A. BENEDICT RIZZUTI, M.D. 





LECTURES, SLIDES, FILMS, LIVE CLOSED-CIRCUIT TELEVISED SURGERY AND SUPERVISED 
PRACTICE MICROSURGERY SESSIONS. 


Registration limited to 20 


OT EE лр n DR 


Registration Fee: $400.00 (Luncheons and Dinner included) 
Residents: $150.00 


Feet 
us 


For Registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





Before prescribing, see complete prescribing in- 
formation in SK&F literature or PDR. The following 
is a brief summary 

Indications: Only in the treatment of herpes sim- 
plex keratitis. 

Description: Stoxil Ophthalmic Solution contains 
idoxuridine (5-iodo-2’-deoxyuridine) 0.1% (1 mg./ 
ml.) in distilled water; sterile when packaged 
Preserved with thimerosal, 1:50,000. ‘Stoxil’ 
Ophthalmic Ointment contains idoxuridine 0.5% 
(5 mg./gram) in a petrolatum base. (White petro- 
latum and liquid petrolatum are inactive ingre- 
dients.) 


Contraindications: Contraindicated in patients with 
known or suspected hypersensitivity to any of its 
components 

Warning: Usage inPregnancy — Idoxuridine should 
be administered with caution in pregnancy or in 
women of childbearing potential. Although tera- 
togenic effects were reported in one study with 
rabbits when idoxuridine was instilled into the eye, 
these effects were not cbserved in a subsequent, 
more detailed study, even at doses substantially 
higher than those in the preceding study. 
Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no response in 
epithelial infections after 7 or 8 days of treatment, 
other forms of therapy should be considered 





The recommended frequency and duration of ad- 
ministration should not be exceedad 

'Stoxil' is not effective in corneal inflammations in 
which the virus is not present 

Corticostercics are usually contraindicated in 
herpes simplex keratitis 

Boric acid shculd not be used during the course of 
therapy 


Stoxil' Ophthalmic Solution shold not be mixed 
with other medications 

Adverse Reactions: Occasionally, irritation, pain, 
pruritus, inflammation, edema of the eye or lids 
and, rarely, alergic reactions have been reported 
Photophobia nas occurred. Occasionally, corneal 
clouding, stigpling and small punctate defects in 
the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the 
infection 

How Supplied: 0.1% Ophthalmic Solution (1 mg./ 
ml.), in 15 ті bottles with dropper; 0.5% Ophthal- 
mic Ointmen (5 mg./gram) in 4 gram tubes 
Stability: Tn» Solution should be stored in re- 
frigerator unti dispensed. Stoxil' Ophthalmic Oint- 
ment does nct require refrigeration 

Smith Kline & French Laboratories 

Division of SmithKline Corporation 
Philadelphia, Pa. 19101 








Specific | 


mg 
Stoxil | 
brand of | 


idoxuridine | 


works against 
Herpes Simplex 
Keratitis 


Two dosage forms for | 
patient convenience l 


Ointment о 
(applications q4h and h.s.) 


Solution o% 
(applications hourly and 
every 2 hours at night) 
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THE AMERICAN ACADEMY ‘OF FACIAL PLASTIC 
AND RECONSTRUCTIVE SURGERY 


presents its 


SECOND INTERNATIONAL SYMPOSIUM ON PLASTIC AND 
RECONSTRUCTIVE SURGERY OF THE HEAD AND NECK 


JUNE 8-13, 1975, CHICAGO 


The program will present many of the world’s foremost specialists in facial plastic and reconstructive surgery. 


Through panel discussions, courses and other curriculum media, these distinguished surgeons and physicians will share their 
knowledge, skills and experience in plastic and reconstructive surgery of ... the nose ... oral cavity, tongue and jaws ... 


pharynx, larynx, esophagus and trachea... face... auricle. . . eyelid. 


Instructional course$ will include: 

Rhinoplasty * Septorhinoplasty * Nasal Reconstruction • Corrective Rhinoplasty • Septal Reconstruction • Rhinomanometry 
e Nasal Grafts and Implants • Tip Rhinoplasty • Rhytidoplasty • Blepharoplasty • Adjunctive Procedures in Rhytidoplasty 
* Laryngotracheal Reconstruction • Oral Cavity Reconstruction • Esthetic Repair of Facial Defects • Head and Neck 
Reconstruction • Flaps and Grafts • Scar Camouflage • Z-Plasty Principles • Otoplasty Techniques • Mandibular Reconstruc- 
tion * Mandibular Fractures • Maxillary Fractures • Facial Chemosurgery * Augmentation Mentoplasty * Revision Rhino- 
plasty • Hair Transplants • Photography in Plastic Surgery • Medicolegal Aspects of Plastic Surgery • Intra-Oral Recon- 
struction * Composite Grafts 


For information and registration write: 


George A. Sisson, M. D., General Chairman 
Second International Symposium 

303 East Chicago Ave. 

Chicago, Illinois 60611 











Sell-correcting needle 
finds position, depth 
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PERMA TWEEZ* EL MENT 

This permanent hair remover features the only patented self- 

correcting needle in existence. Battery operated instrument 

sterilizes itself when current flows. No-puncture safety feature 

also helps prevent infection. Simple enough to be used by laymen Now 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application every ophthalmic 


as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). patient can be 


PERMA TWEEZ & ATTACHMENT $19.45 a "topical 
О Invoice after 30 days marksman’ 


O Check enclosed 


e 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE Jo . 
GENERAL MEDICAL CO., DEPT АО-57 
5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 T ixl AL AUREIS 
Topical Ophthalmic Preparations 


DR. 895-4C 
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Diopt 


Let Coherent put a 
Dioptron™ in your 
practice. The Diop- 
tron automatic ob- 
jective refractor is 
the newest instru- 
ment for making a 
busy practice more 
efficient. Routine 
refractions go faster 
starting with an ac- 
curate, objective 
finding. Sphere, 





worry about ob- 
solescence and no 
big capital invest- 
ment. 

Now is the ideal 
time to Rent-A- 
Dioptron for your 
practice. To get the 
details on the 
number one auto- 
refractor club, call 
Coherent at (415) 
493-2111 or write 


cylinder and axis—printed on a card Coherent Radiation, Department A, 


for direct placement in the phoropter. 3210 Porter Drive, Palo Alto, California 
A rapid subjective refinement is all 94304. Dioptron . . . look into it. 


that’s required. 


Now, Coherent makes it as simple to 
acquire a Dioptron as it is to use it! Our 


I'm interested in the Rent-A-Dioptron 
program. Please tell me more. 











unique rental program lets your as- Name 
sistant drive a Dioptron for a small Address- 
monthly rental. Just like renting a car, City 
an office copier or a computer, your ob- Telephone — 


ligation is one month at a time. No 
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Wrong role? Or a rough scene? 


Flow has ways of helping your patients adjust to 
contact lenses with more comfort. Clearly. 


Cleans for keeps —duo-FLOW®. 


One cleaning/storage solution for complete 
off-cornea lens care. Germicidal hydration and 
cleaning with a nonionic agent and alkaline pH 
(8.0) to asepticize and hydrate thoroughly, con- 
tinuously and safely. 


For new wearers or overwear—aqua-FLOW®. 


A normalizing eye drop with both emollient and 
cushioning effects. Restores precorneal film 
and helps relieve corneal insult. 


New soft contact lens cleaner—Pliagel®, for 
use with HydroCurve™ (hefilcon A) Contact 
Lenses—PHP.* Sterile, nonionic detergent of 
high molecular weight. 


HydroCurve™ Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,- 
657) Trademark of Automated Optics, Inc. 


Wet and refreshing —hy-FLOW®. 


Sterile, mildly hypertonic formula with extra 
anti-microbial activity, the proper pH, and true 
emolliency. Protects while it soothes and lubri- 
cates. 


Perfect nesting place —porta-FLOW®. 


Ingenious case for cleaning and storage is 
small, double-chambered, leakproof and con- 
tains built-in mirror. Maximizes protection. The 
case that doesn't have to be given away. 


Extra cleaning —d-FILM®. 


Nonionic gel for extra cleaning of naturally 
occurring ocular debris plus oils, cosmetics, 
sprays. Preferred over liquid by 92% of 
patients tested. 


FLOW products— make the scene with even the toughest cases. 


FLOW PHARMACEUTICALS Inc. 


New headquarters: 


3780 Fabian Way, Palo Alto, CA 94303, (415) 329-0970 


(hefilcon A) CONTACT LENS РНР, 


THE LATHE-CUT, SOFT, HYDROPHILIC 
CONTACT LENS, NOW AVAILABLE 


FROM SOFT LENSES, INC. 


For more information, call us direct on our national toll free phone. 


(800) 854-2790. 


IN CALIFORNIA CALL 
(800) 542-6000. 


Or contact one of our agents from this partial list. 


ALVIN CONTACT LENS CORP. Missouri 1314) 231-4900 NEEFE OPTICAL 
АРГАН ACHIAN OPTICS, INC Tennessee 5) 638- 41: 51 
B. & T. CONTACT LENS SERVICE Michigan £13) 576-294¢ OCULUS CONTACT LENS СО, 
BAILEY-SMITH CORP. Arkansas A 56 ) OPTOMETRIC CONTACT 
In Arkansas Call (i 4 307 LENS SERVICE, INC. 
APITOL CONTACT LENSES, INC. Maryland х А 
1 CONTACT LENS SERVICE Illinois : 359-490: PARIS CONTACT LENS LAB 
eXLENS™, INC. Ohio (6149 846-7169 
jL-SIGHT CONTACT LENS CORP. New York (9149 668-6480 PROFESSIONAL CONTACT 
„Е COAST CONTACT LENS. INC. Louisiana (504) 522-96: LENS LAB., INC. 
fo CONTACT LENS LAB. Massachusetts (317) 266-7747 SALVATORI OPHTHALMICS, INC. 
CON LAB., INC. Missouri (314) 645-1511 
WALMAN OPTICAL CO. 


НуагоСигуе Soft Lenses, Inc. “РНР (U.S. Pat. 3,721,657), Trademark of Automated Optics, Inc. 


Texas (800) 351-4540 
In Texas Call (800) 55 
Illinois (312) 7 


Wisconsin (414) 444-1940 
In Wisconsin Call(800) 242-0485 
Florida (800) 327-5801 
In Florida Call (305) 661-8572 


Oregon (503) í 

Florida (800) 

In Florida Call (800) £ / 
Minnesota (612) 338-£ 5891 


Soft Lenses, <> 


Inc. is a division of Continuous Curve Contact Lenses, Inc. 8006 Engineer Road, San Diego, California 92111. 





THE GUIBOR 
-EXPO BANDAGE 


THE GUIBOR ~ 
CANALICULUS INTUBATION 





OUR CONCEPT IS CLEAR 


INDICATIONS: Traumatic reconstruction ‘of 


INDICATIONS: exposure keratopathy, corne- 





al exposure, lid scarring with exposure 
keratopathy, ptosis surgery, dry eye (keratitis 
sicca). Useful in those conditions where 
corneal exposure occurs and a moist chamber 
is desirable. Vision is not hindered ог 
occluded. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each 
individually packaged & sterile. 





Expo Bandage @ $3.60/dozen 


ORDER BLANK 


lacerated canaliculus and those cases involving 
dacrocystorhynostomy with obstruction of 
the common canaliculus and in children with 
lacrimal obstruction. 


CONSTRUCTION: Two specially arched 
stainless steel probes bonded to an inter- 
mediary length of silicone tubing. 


AVAILABILITY: Each intubation set is indi- 
vidually packaged and sterile. Adult and 


Pediatric sizes. U:S. Pat. pend. 


Canaliculus Intubation Set (Adult or Pediatric) @ $6.25 ea. 


*make all checks payableto PROCEDURE MEDICAL PRODUCTS Ltd. 
" Р О ROX 229 NEW YORK. N.Y. 10033 


TOTAL 












Think of it as 
an eyelid in a tube 


Lacri-Lube" sterile, ophthalmic ointment. 
The first ointment designed solely to 
protect and lubricate the eye. 


When you want to lubricate and protect an exposed, desensitized or 
dehydrated eye (and that’s all you want to do) specify Lacri-Lube. 
Lacri-Lube contains no medication. The risk of drug sensitivity is 
virtually eliminated. Lacri-Lube is pressure filtered therefore you 
don’t have to worry about foreign particle irritation. And Lacri-Lube 
is guaranteed sterile and will re-sterilize itself even if contaminated 
inadvertently. 


Lacri-Lube offers effective adjunctive therapy for a variety of ophthalmic 
conditions: 


Exposure keratitis Lacri-Lube protects and lubricates the exposed cornea 
in a variety of conditions characterized by the risk of exposure keratitis: Bell's 
Palsy; ectropion; exophthalmia; traumatic lid damage. 


Decreased corneal sensitivity Lacri-Lube protects and lubricates the cor- 
nea desensitized by conditions such as trigeminal nerve palsy or herpes 
simplex keratitis. 


Surgical ind cazions Lacri-Lube provides effective lubrication and protection 
of the uninvolved eye during ophthalmic surgery. In non-ophthalmic surgeries 
Lacri-Lube protects and lubricates the eyes which may remain open due to the 
effects of general anesthesia. 


Keratitis sicca Chronic dry eye can benefit from the 24-hour lubrication 
provided by the use of Lacri-Lube at night and Liquifilm® Tears during the day. 


Recurrent corneal erosions Nighttime use of Lacri-Lube reduces the possibility 
of lid adherence which may result in recurrence of the erosion. 


AllERGAN 


Irvine, California 






When a patient's eye can’t 
protect or lubricate itself... 
LACRI-LUBE CAN. 


Lacri-Lube contains: White petrolatum, mineral oil, 
nonionic lanolin derivatives, chlorobutanol (chloral derivative 
as preservative) 0.5%. Supplied in 3.5 gm tubes. 
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CALIFORNIA 
MEDICAL ASSOCIATION 


104th Annual Session 


FEBRUARY 21-26, 1975 • THE BILTMORE HOTEL and LOS ANGELES CONVENTION CENTER 


Western Scientific Assembly 





PLAN TO ATTEND THE PROGRAMS 
and 
VISIT THE EXHIBITS 


Among the topics: 


Г] 


Г] 


o 


45th Annual Convention—Woman’s Auxiliary to California Medical Association 


9th ANNUAL CANCER SYMPOSIUM 

Cancer: A Potpourri of Progress 

OCCUPATIONAL HEALTH CONFERENCE 

The Physician and CalOSHA 

MEDICINE AND RELIGION CONFERENCE 

Physicians and Clergymen Look at Homosexuality 

PEER REVIEW CONFERENCE 

Ambulatory Care Review 

SPECIAL CONFERENCE 

Third Congress on Health of the School Age Child 

SPECIAL CONFERENCE 

Keeping Abreast of RVS 

SPECIAL CONFERENCE 

Your Computer vs. Theirs 

SPECIAL CONFERENCES ON 

Pharmacy and Therapeutics, Environmental Health, Venereal Disease, 
Alcoholism and Other Drug Dependencies, Government and Medicine 
SPECIALTY SECTION MEETINGS 

Allergy, Anesthesiology, Chest Diseases, Dermatology, General/Family 
Practice, General Surgery, Industrial Medicine/Surgery, Internal Medi- 
cine, Neurology, Nuclear Medicine, Obstetrics/Gynecology, Ophthal- 
mology, Orthopedics, Otolaryngology, Pathology, Pediatrics, Physical 
Medicine/Rehabilitation, Plastic Surgery, Preventive Medicine/Public 
Health, Psychiatry, Radiology, Urology 


California Medical Association—House of Delegates 
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UPPORT 









fO prevent 
scleral collapse 
during intraocular surgery. 


Available in four sizes. 

15-130 small 16mm £ ring 
15-131 medium 17mm £ ring 
15-132 large 18mm £ ring 
15-133 X-large 19mm € ring 


Reference: Transactions American Academy of 
Ophthalmology and Otolaryngology, March - 
April 1972 and Annals of Ophthalmology, Feb- 
ruary 1973. 


ITA INSTRUMENT CORPORATION 


FIELD AVENUE / FAIRFIELD, М.Ј. 07006 / (201) 575-1344 


oe 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 12, 1975 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 
University of California, Davis 

Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, Physiology, 
Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, Neuro-ophthalmology, 
Optics and Theory of Refraction. 


Instructors include Doctors B. Crawford, C. Beard, P. Boeder, A. Dellaporta, P. Ellis, M. Hall, J. 
Hetherington, Jr., M. Hogan, A. Jampolsky, R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. 
Sogg, W. Stell, P. Thygeson and many others on the faculty of 50. 


Tuition $675.00. For further information and application forms, please write to J.W. Bettman, M.D., 
Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 











THE VITREOUS 
IN CLINICAL OPHTHALMOLOGY 


A TWO-DAY TUTORIAL CONFERENCE SPONSORED BY 
TOURO INFIRMARY EYE RESEARCH DIVISION. 


APRIL 4-5, 1975, ROYAL SONESTA HOTEL 


Program to Include: 
e Pathology of 


Vitreous NEW ORLEANS, LOUISIANA 
e Vitreous in клам à 5 е Ке. 
r Steve Ryan Ог. Jackson Coleman Dr. Gera ohen 
Cataract Surgery Los Angeles, New York, New Orleans, 
e Ultrasound California New York Louisiana 
à Dr. Jerry Shields Dr. Nick Douvas Dr. Kurt Gitter, 
e Vitrectomy Philadelphia, Port Huron, Program Chairman 
Pennsylvania Michigan New Orleans, 
А - Dr. Norman Jaffe Dr. Edward Okun Louisiana 
Social events Miami Beach, St. Louis, 
and Florida Missouri 
ladies activities 
included. REGISTRATION FEE: $175—Practicing Ophthalmologists 


$100— Residents 


MAIL TO: Ophthalmology Seminar 
Touro Infirmary 
1401 Foucher St. 
New Orleans, La. 70115 
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oo NOW that the 


MARCO V 


is here 





Hruby lens 
Tilt mechanism 
Elevation control 


IMMEDIATE DEUVERY 
from your local distributor. 


MD marco 2:2: 
Jacksonville, Florida 39207 919043398: 4210 
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Son:" They're 
: more comfortable." 


Mother:" They 


look better, too." 





You:" They give me 
closer management 
of motility problems.’ 
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Press-On Prisms 


Not only are Press-On Prisms light, inex- 
pensive, and cosmetically superior, they let 
you determine the acceptance of a pris- 
matic correction on the spot and make 
periodic changes without delay. They can 
be easily applied to any spectacle lens with 
any base orientation. 

You have better control from diagno- 
sis to final correction. 

Press-On Prisms are ultra-thin 
Fresnel prisms made with a precision 
and sophistication heretofore unattainable. 


гъ SERT SP PR ча aS RU myrer 


There are seventeen powers, from 0.5 to 
30A. 

Send for our Press-On Prism Starter 
Kit; ten prisms in powers from 2 to 20^ at 
a special price of only $5180, only from 
Mentor Division, Codman & Shurtleff, Inc., 
Randolph, Mass. 02368. 617-961-2300. 


Press-On Prisms developed and manufactured by 
Optical Sciences Group, Inc. U.S. Patent No. 3,628,854 


© 1974 Codman & Shurtleff, Inc. 
Ме DIVISION 
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Some of the most stimulating 
reading you'll do this month 
--the January PRISM! 


| PRISM 


Alexander Solzhenitsyn e SOLZHENITSYN ON PRIVATE PRACTICE 


In a stunning chapter from his novel Cancer Ward, 
the great Russian author reveals his true feelings 
about private practice in words that might al- 
most have been spoken by a physician on Main 
Street, U.S.A. 


Н. Thomas Ballantine, Jr., M.D.e WHO SHOULD CONTROL THE SCALPEL 
THAT ALTERS THE BRAIN? 


Why is it essential to keep psychosurgery out of 
the political arena? What is really meant by the 
term psychosurgery? Is it immoral to attempt to 
modify human behavior? Are special ethical prob- 
lems involved? Read this in-depth discussion on 
a very controversial issue. 


THIS MONTH: A NEW LOOK FOR PRISM 
With the January issue, in response to many 

requests from our readers, the format of 

PRISM has been re-designed so that it will be 

easier to handle, file, and carry in your brief- 

case. But this change will in no way alter the 

content or reduce the impact of the graphic 
presentation. 


Jesse L. Steinfeld, M.D. e SOLVING PROBLEMS ISN’T ENOUGH 
Why must we learn to think beyond specific 
legislation to solve this country's health prob- 
lems? Why is a "uniquely American national 
health policy" essential? Don't miss this thought- 
provoking PRISM interview with the former 
Surgeon General. 


Issac Asimov, Ph.D. e THE COMING AGE OF AGE 
A fascinating--and reassuring--look ahead to the 
not-too-distant time when oldsters will pre- 
dominate in our population. 


[> | M ПП _.Interprets the Challenges of Medical Change 





- 


TRANSILLUMINATOR 053000 


ON 
OFF 





INTENSIT Y LAMP 










New - 
Diagnostic and Surgical 


High 
Intensity 


Re 


= OS 3000 


* POWERFUL .. . very bright light delivered at the end 
of a 6 foot fiber optics bundle. 


* VERSATILE . . . for general illumination, retinal de- 
tachment procedures, ophthalmoscopy, localization 
of intraocular foreign bodies and uveal tumors, 
gonioscopy and goniotomy. Blue, green, yellow, red 
filters. 


* RELIABLE . . . designed to meet U.L. Specification 
No. 544. 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


150 Causeway Street, Boston, Massachusets 02114 
Telephone (617) 523-5031. 
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4 reasons to prescribe 1 solution 


t’s a clear solution and not a suspension—no matting of 
.. steroid particles 


_It stays clear and stable at room temperature—does not need 
. refrigeration, so patients can use it anywhere, anytime 


. It’s highly effective—a full-strength preparation of 0.1% 
. dexamethasone sodium phosphate 


| Ч It comes in the OCUMETER® Ophthalmic Dispenser to assure 
—— controlled uniform dosage, drop after drop 


| Ophthalmic Solution DECADRON Phosphate puts all these 
advantages together. It all adds up to your best reason to 
. prescribe it. 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.196 Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 





Sterile, highly stable 
Ophthalmic Solution 


DECADRON? Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.0596) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fcl- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 

Tuberculosis of the eye. 

Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 

Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 

Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 

Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 

Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent cornea! 
ulceration where a steroid has been used cr is 
in use. 

Intraocular pressure should be checked frequently. 
Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocula” 
infection from pathogens including herpes simplex 
liberated from ocular tissues, perforation of the 
globe. 

Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 








Available 
Ophthalmic 
Preparations— 


DECADRON" Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.196) dexamethasone 
phosphate in each milliliter 

of buffered solution 
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5 ml 
OCUMETER® 


п Sterile, highly stable solutions 


0 Solutions are adjusted to a pH 
compatible with the eye 





ET bL 


кайг. Ophthalmic Ointment 
штей.  DECADRON® Phosphate 
containing dexamethasone 
sodium phosphate equivalent 
to 0.5 mg (0.0596) dexametha- 
sone phosphate in each gram 





3.5-g tube 


Convenient for use 
g at night 
E] under a patch 


Г] whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
П to provide even distribution 


П to eliminate blink-out 
of medication 

















Postgraduate Work 
can be Beautiful 


AMA Clinical Convention/Honolulu, Hawaii 
November 30- December 5, 1975 


The trouble with most conventions is you never have enough 
time — or enough energy left at the end of the day — to really enjoy 
your surroundings. 

Not so with this convention. The program, while one of the 
most intensive ever offered, has been carefully arranged to give 


you a long, refreshing break in the afternoons. 


Your main working hours are between 7:15 a.m. and Noon 
The emphasis is on continuing medical education. Among the 29 
postgraduate courses offered: ''Birth Defects and Clinical Moni- 
toring,” “Practical Endocrinology," "Normal and Abnormal 
Uterine Bleeding," “Infectious Diseases in Children," “Peripheral 
Vascular Disease," ‘Hyperlipidemia.’ Also on the agenda are 
general sessions on Weight Control, Alcoholism, Human Sexual- 
ity and some fascinating topics indigenous to Hawaii. 

After Noon, Hawaii is yours to explore without feeling you’re 
missing something really important. 

The special activities list for the Woman’s Auxiliary is growing 
longer and longer. Also, there are several optional sightseeing 
tours and events. Time is yours to discover all the reasons why 
Hawaii is often called Paradise Found. 

The AMA will make arrangements for all your air, travel and 
hotel needs. 

Pre- and Post-Convention Tours. 

You have a marvelous selection! The neighboring Hawaiian 
Islands . . . the Orient... ће South Pacific... even a 31 day trip 
around the world. At least one will fit into your time schedule. 
Flight arrangements to Hauaii. 

The AMA Control Center will help you take advantage of the 
lowest airfares possible. There'is no service charge... not even 
for special arrangements. 

Write or call the AMA Control Center Today! 

Send for a Hawaii '75 booklet. It previews the scientific program 
and should answer many of your questions on the travel portion 
of the Convention. For those questions it doesn't answer, do call 
(312) 782-3462. There is no obligation. 
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SEND ME A FREE HAWAII '75 BOOKLET TODAY! 
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Name 255 et ——— ЧҮЧ 





Address : Beate 3 = = 2а 





City/State/Zip _ eS > & ‘ 
AMA Control Center/Group Travel Unlimited/ 
36 South Wabash /Room 1105/ Сһісадо, Ш. 60603 
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The logical choice 4 
for enzymatic zonulysis 


CATARASE 
(chymotrypsin N.E 
300 units) 


in the unique € 
two-chamber univial Ў 






e provides a 1:5000 solution 
e ensures sterility 

e easy to prepare 

e always fresh 


INDICATION: This drug is'indicated for enzymatic 
zonulysis for intracapsular lens extraction. 


CONTRAINDICATIONS: 1. High vitreous pressure and 
gaping incisional wound. 2. Congenital cataracts. 3. Pa- 
tients under age of 20 years. 


PRECAUTIONS: Chymotrypsin, N.F. powder or solution 
should not be autoclaved, and only clear freshly pre- 
pared solutions should be used. Syringes and instru- 
ments should be free of alcohol or disinfectants which 
may inactivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzy- 
matic action will not lyse the synechiae that may exist 
between the lens and other structures of the eye. These 
synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase .should,be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. 


Ь 
ADVERSE REACTIONS: Transient increases іп intraoc- : re. 
ular pressure, moderate uveitis, corneal edema and stria- 7 

tion have been reported. Delayed healing of incisions has A 
been reported but not confirmed. 


See Package Insert for Full Prescribing Information 


SMP Division 


Cooper Laboratories {PR.), Inc 


San German, Puerto Rico 00753 “ш — МЕЕ 5-44 


2010-3/cos-161 
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OW! Based on years of speciolizotio 
A new concep! 





Dear Doctor: 


What do you do when it doesn’t work? 
‚.. Or you can't get it? . . . Or you don't 
know what to get or where to get it? 





Optrend, Inc. can help you through these aggravations. 


Our company was formed to respond to the everyday 
needs of the ophthalmic community. After ten years o 


in-depth experience, | am aware of your problems ... and 
we intend to help solve them. 
Wouldn't you like to be able to make one call fo 
Consultation, Instrumentation, and Maintenance and Service? 
Now you can... call Optrend, Inc. 


Keith P. Yeisley 
President 





for the ophthalmic. 
community 





Consultation The need for productive communication makes it imperative 


that we be available to consult with you on any question you 
may have. Our technical knowledge and awareness of the 
trends in ophthalmology can be of special advantage to you. 
Call on Optrend . . . when you want satisfaction. 


Instrumentation Optrend is your new source for selected fine ophthalmic in- 


struments and equipment. The selection is, in every instance, 
predicated on proven excellerce and clinical effectiveness. 
Our commitment to you in every respect is one of personal 
integrity. 


Maintenance Apart from our guaranteed satisfaction of the instruments of 


Optrend, Inc., a critical part of our program is the provision of 


б, Service a unique maintenance service for your other ophthalmic in- 
struments and equipment. 


Your inquiry will bring our personal response to inform you 
further on how we can satisfy your individual requirements. 


trend INC 44 Nassau Street, Princeton, New Jersey 08541 
» Telephone: (609) 924-9150 


Optrend, Inc. 
44 Nassau Street, Princeton, N.J. 08541 





entlemen: 
| would like to know more about the advantages available to me through Optrend, Inc. 
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A comprehensive, up-to-date library of food & nutrition books. 


With these five volumes on your desk, you’ve got a comprehensive library on food and 


nutrition at your fingertips, incorporating all the latest information and research. 
Whether it’s guidelines for a program of parenteral nutrition, detailed information on 
nutrients in processed foods, or simply answers to your patients’ questions about foods, 
these volumes are invaluable and authoritative reference sources. This nutrition library, 
prepared by the AMA Department of Foods and Nutrition, consists of: 


Total Parenteral Nutrition Definitive work 
on the technique of intravenous administra- 
tion of nutrients. Provides concise guide- 
lines for every aspect of parenteral nutri- 
tion programs—evaluation of patient, 
nutrient composition, safety and delivery 
of solutions. 


Let’s Talk About Food A collection of 
authoritative information about foods and 
dieting in question-and-answer format. 
Discusses everything from fasting to freezer- 
burn, botulism to barbequing. Ideal quick 
reference for answering patient questions. 


Nutrients in Processed Foods 

(3-volume series) 

Volume I—Vitamins and Minerals Dis- 
cusses micronutrient requirements, evidence 
of deficiencies, factors influencing content 
of vitamins and minerals, and biological 
availability of micronutrients. 


Volume II— Proteins Evaluates protein in 
relation to human needs and realization of 
protein potential in processed foods. Out- 
lines human protein, nitrogen, and amino 
acid requirements. 


Volume III—Fats and Carbohydrates 
Complete, current survey of these nutrients. 
Treats consumption, labeling of fatty acid 
composition, fat and fatty acid composi- 
tion, complex sugars and carbohydrates, 
substitution and function, and nutritional 
considerations, including dietary manipula- 
tion in diseases. 


4 


Publishing Sciences Group, Inc. x 
411 Massachusetts Avenue a 
Action, Massachusetts 01720 ~ Q 


Please send the following: 
No. Copies or Sets Amount 


The Nutrition Library 

(all 5 books) - $70.00 

—— Total Parenteral 
Nutrition - $24.00 

2- Lets Talk About 
Food - $6.95 

— — — Nutrients in Processed 
Foods, Set of 3 
Volumes - $45.00 

— — —— Vol. I, Vitamins and 
Minerals - $16.00 

— — ——. Vol. П, Proteins 
- $16.00 

— ————. Vol. III, Fats and 

Carbohydrates - $16.00 
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1 Add 50с for postage and 
! handling for each book. 
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add 3% sales tax. 


TOTAL 
Bill me (Institutions only) 


Purchase Order No. 


Cash. My check for $ 
Publishing Sciences Group, Inc. 
is enclosed. 





Name 





Institution 





Address 





City/State/Zip 


MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82%) PRODUCT +291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


more than 50% of eyes with open angle glaucoma.* 



















j| œ Aids in breaking posterior synechiae in uveitis, 

' | EPINEPHRINE 1% |1 

3 | (Epinephrine Bitortrate 1.82%) |-> £ 

{{ #29% ER 

"Stem ormmaume 12 22 Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
iH preservative and bacteriostatic agent is also available as Murocoll Epinephrine 


2 | PHARMACAL LABORATORIES, Inc | 2-5 2 
5 


2% (as Bitartrate 3.64%), Product #29. 





Both solutions also have Sodium Bisulfite as preservative; iis Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available, 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. % only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


"BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 


121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 


e Improves the facility of outflow after prolonged therapy in 
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It could make 
most of your 
ophthalmic 
topicals look 
like yesterday 


ARTURA 





Topical Ophthalmic Preparations 





The first 
ophthalmic 
delivery system 
as accurate 
as you are. 

ө 
AVIST UIA 


Topical Ophthalmic Preparations 
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a pertinent message from BENSON’S 





. Glare from 
ш Reduces ghost images uncoated 
enses... 
Bi Transmits more light 
я “Killed” by 
ii Reduces reflections Bencote W 


ш Reduces thick appearance 


Specify Bencote anti-reflective lens 
coating for your patients. Can be applied 
to any clear or colored glass lens without 
altering the correction. Bencote 
improves your patients’ appearance and 
visual comfort. 





BENSON OPTICAL COMPANY 


Executive offices / Minneapolis, Minn. 55440 • Specialists in prescription optics for more than half a century 


е QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 





Firm grip. 


witha - 
light touch 





Sterile/Disposable Cryoextractor 


All these surgical benefits with Cryophake: 

Selective defrosting... 

accidental adhesions easily freed without loosening bond on lens 

Ready for immediate use, self contained, easily activated 

Compact, hand-contoured design for ‘in use’ comfort 

Lightweight and maneuverable 

Small tip to maximize visualization... tip can be bent to vary technique 

Pre-sterilized to minimize chance of infection 

Disposable and inexpensive 

Cryophake... for all your cataract surgery ... even complicated cases 

References: 1. Reynolds, A. M., Jr. and King, J. H., Jr.: Evaluation of a new Model Cryoextractor, 

E.E.N.T. Monthly, 48:50-51 (Dec.) 1969. 2. Haik, С. M. Ellis, G. S. and Pollard, J. B.: Selective Cryoextraction 

of the Cataractous Lens, Amer. J. Ophthal. 57:484-490 (March) 1966. 3. Mattis, R. D., Brady, H. R.: and 
. Sugana, T.: Disposable Cryophake—Clinical Evaluation, Arch. Ophthal. 74:787-791 (Dec.) 1965. 

4. Bellows, J. G.: The Mechanical Superiori-y and Advantages of Cryoextraction, Amer. J. Ophthal. 


61:1003-1009 (May) Part 11, 1966. 5. Cole, C. W. and Dunnigar, W. J.: Enzymatic Zonulolysis and 
Cryoextraction of Cataracts, Int. Surg. 50:3 ‘Sept.) 1968. 


Surgical Products Division, Alcon Laboratories, Inc. 
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Peter 
cant play 
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D the skills necessary 

А . Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 
is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 


0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... lf there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
So that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 

SOLUTION) 

in the diagnosis and 
` treatment of accom- 

modative esotropia 


BRIEF SUMMARY 


(For full prescribing information, see package circular.) m 


PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topicel use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. р 

3. Hypersensitivity to the active or inactive ingredients. - 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyisrecommended prior to initiation oftherapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requi-es digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the add tive 
syste Nic effects possible from absorption of the pesticide thrcugh the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme ceution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypo:ension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow enti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution: 

6.25 то. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


esie, | The Ophthalmos Division 
«€^ | AYERST LABORATORIES 
тө | New York, N.Y. 10017 7312 
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can be ; ; inflammation without being 


i E ; functionally compromised. 
з ч Not the eye. There, a very little 
sight-threatening Ss Pa inflammation can be 
° oer 1 3 М7. ts damaging. 
; E occ р Ж. Antimicrobial therapy can rid 
ERE AT 5 ON : 3 
SS the eye of an infectious agent, 
s but, if concomitant 
inflammation is not controlled, 
vision may be impaired or 
lost entirely. 
In serious, potentially 
sight-threatening ocular 
inflammation, consider 
INFLAMASE® FORTE. ІЁ іѕ а 
potent 1.0% solution of just 
one agent—prednisolone 
sodium phosphate. 
Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 
and a recent in vitro study* 
shows that its water-soluble 
sodium phosphate form 
exhibits effective corneal 
permeability with both an 
intact and denuded cornea. 


In other words, potent 
INFLAMASE FỌRTE gets to 
where it is needed...with 

dependable anti-inflammatory 
steroid action. 


Inflamase 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone 
sodium phosphate 
1.0%) 


“Reprints available on request. 


^ 


Please see full prescribing 
information on following pege. 
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® ams 
| Inflamase . UVEITIS SEMINAR 
Forte PATHOGENESIS AND MANAGEMENT 
OPHTHALMIC SOLUTION LENOX HILL HOSPITAL - NEW YORK 


(prednisolone sodium CITY 
phosphate 1.096) APRIL 10-11, 1975 


Description: Sterile ophthalmic solution This Seminar will be devoted to a review of recent devel- 
opments in the understanding and management of the 
more frequently encountered uveal syndromes. Emphasis 
will be on pathogenesis, diagnosis and newer forms of 


having the following composition: 
*Prednisolone sodium phosphate: 1.096 
(equivalent to prednisolone 0.8%) 
Benzalkonium chloride: 0.01% 
in an aqueous, buffered, isotonic solution 


containing disodium edetate, mono and dibasic therapy. 

_sodium phosphate, and sodium chloride. є. c К М А 
"Licensed under patent $3,134,718. he format will be lectures and panel discussions with 
Action: Inhibition of inflammatory response to i iti 

most inciting agents of сване еа! question and answer opportunities. 

or immunological nature. No generally 

accepted explanation of this steroid property FACULTY: 

has been advanced. 


Indications: Steroid-responsive inflammatory Robert S. Coles, M.D. 
conditions of the palpebral and bulbar David L Knox M.D 
Я ‚ M.D. 


conjunctiva, cornea, and anterior segment of 
the globe, such as allergic conjunctivitis, acne Irving H Leopold M.D 
А , M.D. 


rosacea, superficial punctate keratitis, herpes 


zoster keratitis, iritis, cyclitis, selected infective i , 
сие when Ше инеге hazard of G. Richard О Соппог, M.D. 
steroid use is accepted to obtain an advisable 
diminution in т папан аттаар. FE Schlaegel, Jr., M.D. 
corneal injury from chemical, radiation, or 
thermal burns, or penetration of foreign Percyvaldo F. Wendler, M.D. 
bodies. Inflamase Forte Ophthalmic Solu- TUITION: 
еп is recommended for moderate to severe М 
inflammations. iti 
In stubborn cases of anterior segment eye Practitioners re 
disease, systemic adrenocortical hormone Residents .. 
therapy may be required. When the deeper 
peular structures are involved, systemic FOR FURTHER INFORMATION WRITE TO: 
therapy is necessary. 
hat ada ea Pate superficial herpes Robert S; Coles, M.D. 
simplex keratitis, fungal diseases of ocular А 
structures, vaccinia, varicella and most other Director, Department of Ophthalmology 


viral diseases of the cornea and conjunctiva, 
tuberculosis of the eye, hypersensitivity to a 
component of this medication. 


Warnings: Employment of steroid medication 
in the treatment of stromal herpes simplex 
keratitis requires great caution: frequent slit- 
lamp microscopy is mandatory. 

Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcap- 
a ataa oration, or may aid in the 
establishment of secondary ocular infections 
from pathogens liberated from ocular tissues. 2nd Cover-1A, 67A, 73A, 99A 

In those diseases causing thinning of the + 46A-47A, 72A, 81A, 4th Cover 
cornea or ers рари has bean Wende 
to occur with the use of topical steroids. Acute 
purulent untreated infection of the eye may be 68A-70A, E oru 
masked or activity enhanced by presence of B h & Lomb I 4 F 
steroid medication. Вана Rudolph je ON Ge aoe e 

Topical steroids are not effective in mustard Be uer ti Y emm uL E 
gas keratitis and Sjógren's keratoconjuncti- Bars oe SEOs 
vitis. Safety of intensive or protracted use of pects ae A Boge a oo e 


Lenox Hill Hospital 
100 East 77th Street 
New York, New York 10021 








topical steroids during pregnancy has not been Chicage дана акоид. 
substantiate ч 
If irritation persists or develops, patient Hodges Е EET Uu LE pu 


should be advised to discontinue use and iati : 
consult prescribing physician. Prairie rte A ary CE 4 
Precautions: As fungal infections of the cornea Da-Laur Inc. 

are particularly prone to develop coinciden- 
tally with long-term local steroid applications, 
fungus invasion must be suspected in any 





persistent corneal ulceration where a steroid Flow Pharmaceuticals, Inc. 
has been used or is in use. Frigitronics 

Intraocular pressure should be checked General Medical Company 
frequently. Grune & Stratton Inc. .... 

This product is sterile when packaged. To H.O.V. Optical Ccmpany .. "s Ae 
prevent contaminating the dropper tip and Keeler Optical Ccmpany .. m ‚ 14A, 45А, 57А, 64A, 104A 
Solution, care should be taken not to touch the Lederle Laboratories ... - 34A-35A, 40A, 45А, 8A, 66A, 76A, 98A, 3rd Cover 
eyelids or surrounding area with the dropper Lenox Hill Hospital - 
tip of the bottle. Keep bottle tightly close Manhattan Eye, Ear & Throat Hospital ... 
when not in use. Store in cool place. Protect Marco Equipment, Inc. ................. 
from light. McPherson Азвос:аќеѕ : 

E К s Medical Instrument Research Associates, Я 

Adverse Reactions: Glaucoma with optic nerve Monitor 23A. 86A-87A 
damage, visual acuity and field defects, poste- |] we Sha арр EAR BENE F 8A-10A. 90A-91A 
rior subcapsular cataract formation, secondary v и "1A, 9ТА 
ocular infections from pathogens liberated AM P. 2. SSK 
from ocular tissues, perforation of the globe. 11, 74A 


Dosage: Initially, 1 or 2 drops placed in 

conjunctival sac every hour during day and 

every 2 hours during night until improvement 

dum Thereafter, 1 or 2 drops, 2 to 4 times 
aily. 


Schering Corporation 


Ceution: Federal law prohibits dispensing Smith, Kline & French Laboratories ... an 
„ Without prescription. . 14A-15A, 27A, 64A-65A, 93A, 102A-103A 
Ром Supplied: 5 ml. plastic squeeze bottle 53A-56A 
with dropper tip. .. 83A 
Also available as Inflamase (prednisolone . E ee zn 
sodium phosphate) 1/8%. з 11А 
ау .. 84A 
р aes .. 40А 
SMP Division 1] 40a 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 877-5/COS-140 
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What 

isa 
Spectacle 
Indirect? 





If you said that 
a Spectacle In- 
direct is the new 
way to quick indirect Ҹ 
ophthalmoscopy without 
headbands, you’re right. If 
you said it’s the perfect indirect for the office, you’re right 
again. And if you said you can wear the spectacles for 
rounds introducing the light source and viewer when you 
need them, you really seem to know our product. 


Did you also know that you can choose from two attach- 
ments which cover the full range of PD’s from 52 to 74... 
with no individual adjustment needed? 

Did you also know that your Keeler loupes will snap right on? 


Did you also know that the Spectacle Indirect works on re- 
chargeable batteries or transformer, and an optional dimmer 
gives you finger-tip control of illumination at all times? 


One more question: 
Wouldn't you really like to have one? 


Call or Write: 
David Keeler, Broomall, Pa. or Wally Parama, west coast. 


1 KE E R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
; E L 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 371-0708 


- 





When the leading oral antiglaucomatous drug proves inadequate to the role, NEPTAZANE 
is waiting in the wings. Effective in blocking aqueous humor secretion to reduce 
intraocular pressure, it’s the long-acting carbonic anhydrase inhibitor that may be 

better tolerated in long-term therapy, or when patients fail to respond or become intolerant 
of other anhydrase inhibitors. 












dications: For adjunctive treatment of chronic simple (open angle) glau- Precautions: Use with caution in patients with cirrhosis or hepatic insuffi- 
oma, secondary glaucoma, and preoperatively in acute angle closure glau- ciency to forestall hepatic coma; those on steroid therapy; those with pulmo- 
omaewhere delay of surgery is desired in order to lower intraocular pressure. nary obstruction or emphysema to avoid acidosis. Electrolyte balance should be 
ontraindications: Severe (absolute) or hemorrhagic glaucoma; of doubtful maintained. Although not reported thus far with this drug, reactions common 
em peripheral anterior synechiae; chronic noncongestive angle-closure to sulfonamide derivatives, such as fever, leukopenia, hemolytic anemia, bone 
laucoma; adrenocortical, hepatic, or renal insufficiency; electrolyte imbalance marrow depression or renal calculi, may occur. 

tates, e.g., hyperchloremic acidosis; sodium and potassium depletion states. Adverse Reactions (relatively mild and disappear on withdrawal or dosage 
arnings: Although teratogenic effects demonstrated in rats at high doses adjustment): anorexia, nausea, vomiting; malaise, fatigue or drowsiness, head- 
ave not been evidenced in humans, Methazolamide should not be used in ache; vertigo, mental confusion, depression, paresthesias. Urinary citrate ex- 
omen of child-bearing potential or in pregnancy, especially in the first trimes- cretion and uric acid output is decreased during use of this drug, but urinary 
Pr, unless the expected benefits outweigh potential adverse effects calculi have not been reported. 


hronic simple (open-angle) glaucoma and secondary glaucoma. 





Lederle LEDERLE LABORATORIES А Division of American Cyanamid Company, Pearl River, New York 10965 805-4 
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Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ’round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


MM CM, 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

"Possibly" effective: Nonpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex ( dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 








WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 
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Now there are 3 
epinephrine products 
that are both 
comfortable and stable. 
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They're all named Epinal 


NDC 65.0264.07 


1% 
EPINAL" 





V496 strength —Now you can prescribe Epinal comfort and stability in a third 
epinephrine strength — 14% — to help you meet individual patient requirements. 

Comfort...without sacrificing stability — There's virtually no stinging, no burn- 
ing, no excessive tearing with Epinal. Because Epinal is a borate salt that is formulated at 
approximately the pH of tears. Also, it's the only epinephrine to provide the soothing, lubri- 
cating properties of the Isopto' Vehicle... for added comfort and greater corneal contact time. 


Stability...without sacrificing comfort The unique Epinal antioxidant system* 
protects against oxidative discoloration and helps eliminate problems resulting from epine- 
phrine breakdown during normal use. 

Maximum patient acceptance — Patients are less likely to be apprehensive about 
therapy... thanks to Epinal efficacy, comfort and stability. 


Description: A sterile ophthalmic solution. Each ml contains: Active: Epinephryl Borate equivalent to Epinephrine 0.25%, 
0.5%, or 1.0%. Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose Solution. Inactive: 
Ascorbic Acid, Acetylcysteine, Boric Acid, Sodium Carbonate (to adjust pH), Purified Water. Contraindications: Narrow 
angle glaucoma. Precautions: Use with cautior in patients with hypertensive cardiovascular disease. For ophthalmic use 
only. Not for injection. Adverse Reactions: Prolonged use may produce extracellular pigmentation. On rare occasions, 
systemic side effects have been observed such as headaches, palpitation, pallor, tachycardia, trembling, and perspiration. 
Stinging may occur with rebound redness after instillation. Dosage: 1 or 2 drops in the eye(s) 1 to 2 times daily. (1/74) 

*Acetylcysteine/Ascorbic Acid (patent pending) 


я i 

Epinal 4, ⁄,P (epinephryl borate) 
stability and comfort in every drop 

Alcon Laboratories, Inc., Fort Worth, Texas 76101 dedicated to advances in ophthalmic therapy 
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| Now, follow the transit of 
` fundus fluorescein angiography on TV: 


Conveniently mounted, easily inter- 
changed with your still camera, the Zeiss- 
Urban Retinal Display System affords you con- 
tinuous viewing and immediate replay of both 
fluorescein angiography and routine examina- 
tions. Specifically designed for low light levels, 
the high resolution Urban camera and monitor 
can be combined with any commercially avail- 
able videotape recorder to give you permanent, 
complete documentation for use during photo- 
coagulation, in diagnosis and teaching. 

No interference with your examination 
... the unique Zeiss Beamsplitter lets you re- 
tain the eyepiece so you can simultaneously 
view the fundus directly, in color and with the 
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highest available resolution. And the small cam- 
era is so mounted that it never gets in your 
way. TV alignment is fully automatic; the cam- 
era adjusts automatically for light changes; 
and, since the light level is always kept low 
and there is no flash, your patient will be un- 
disturbed by the documentation. 

Fits all Zeiss Fundus Cameras, old or 
new ...ffor the details, write Carl Zeiss, Inc., 
444 5th Ave., New York, N.Y. 10018. Or phone 
(212) 736-6070. 

In Canada: 45 Valleybrook Drive, Don 
Mills, Ontario, M3B 2S6. Or phone (416) 
449-4660. 

Nationwide Service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 
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` Again, Zeiss makes fundus photography 
even more automatic and economical. 


New Fundus Flash 3 


(Also available for your present fundus camera). 

Only % the size of previous models, this table-top power 
supply is so lightweight it doesn't even need handles. Vet 
it contains a 4-level variable electronic flash tube excitor, 
an automatic camera sequencing selector, a drive generator 
for the Allen Stereo Separátor, a continuously variable Fixation 
Device intensity regulator, and much more. 


New fully electronic data system —The Dataphot 


There's an automatic print-out of both time and patient 
identification number on each frame. The time can be recorced 
either in seconds and tenths of seconds or in minutes end 
tenths of minutes; and the patient identification number can 
be so set that one patient always has the same number — no 


cross referencing ever needed, no Friday afternoon сойбо 
New eyepiece heads 

Either a beam-splitter system or a solenoid-activated 
mirror that flips in and out in a fraction of a second... lets 
you view the fundus practically continuously. . . frees *your 
hands for other tasks. 

This is not just a fundus camera, but a fundus camera 
system — for complete details, write Carl Zeiss, Inc., 444 Fifth 
Ave., New York, N. Y. 10018. Or phone (212) 736-6070. 

In Canada: 45 Valleybrook Drive, Don Mills 405, Ont., 
M3B 256. Or call (416) 449-4660. 


Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS 
ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 


Diabetic retinopathy O.S. 30.4 sec. after injection; photographer, Rita R. Harris, Div. of Ophth., Stanford School of Medicine; Douglas R. Jacobson, M.D. 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, Henry 
F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are re- 
ceived with the understanding that they are not under simultane- 
ous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

All accepted manuscripts are subject to copy editing. The 
author will receive an edited typescript and layout rather than 
galley or page proofs for approval. The author is responsible for 
all statements in his work, including changes made by the copy 
editor. 

O Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publication date approximately one month in advance. Order re- 
prints at the time the typescript is returned after editorial pro- 
cessing. Specify address to which requests for reprints should be 
sent. 

O Submit an original typescript and two high quality copies of 
the entire manuscript, including short communications such as let- 
ters to the editor, book reviews, announcements, etc. All copy (in- 
cluding references, legends, and tables) must be typed double- 
spaced on 22 х 28 ст (8% х 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 

O Titles should be short, specific, and clear. They should not ex- 
ceed 75 characters, including punctuation and spaces. A subtitle is 
often useful to shorten the main title. Provide a brief "running 
title" on each manuscript page. 

O The style of writing should conform to acceptable English us- 
ge and syntax. Slang, medical jargon, obscure abbreviations, and 
bbreviated phrasing are to be avoided. 

Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the proce- 
dure(s) had been fully explained. 

Authors whose "first" language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 
submission. 

О Provide an abstract (135-word maximum) of the article. 
The abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 
mary. 

O List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in /n- 
dex Medicus), (4) volume number, (5) inclusive page numbers, and 
(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal's punctuation and sequence style 
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Effective with the January 1975 issue, the provision of gratis off- 
prints (tearsheets) of articles to authors will be discontinued. This 
decision was made because of the substantial and increasing cost 


of that service. Authors may continue to order reprints in accord- 
ance with the form sent to them during the processing of their 
manuscripts. 





preference in previously published reference listings. 

O Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

O All measurements are to be in metric units. 

Г1 Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the Ar- 
CHIVES. If intended for publication, such letters should be clearly 
marked "For Publication.” 

О Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 x 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

O An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

O A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 cm (8% x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

O Tables should be arranged so that when printed they will not be 
wider than three columns of AncuivEs body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies." 
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Миго 
Ointment 
Sodium Chloride 576 


MURO OINTMENT NO. 128 | SUPPLIED 1/8 OZ. 


An ointment of hypertonic sodium chloride solution in a 
base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 






TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmolcgic formulary available on request. 


Federal law prohibits dispensing without prescription. 






121 Liberty Street • Quincy, Mass. 02169 


O MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 • 479-2680 
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4 reasons to prescribe 1 solution 


It's a clear solution and not a suspension—no matting of 
steroid particles 


It stays clear and stable at room temperature—does not need 
refrigeration, so patients can use it anywhere, anytime 


It's highly effective—a full-strength preparation of 0.1% 
dexamethasone sodium phosphate 


It comes in the OCUMETER?* Ophthalmic Dispenser to assure 
controlled uniform dosage, drop after drop 


| Ophthalmic Solution DECADRON Phosphate puts all these 
б advantages together. It all adds ир to your best reason to 
prescribe it. 


Фо e.o _. 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate . 
(Dexamethasone Sodium PhosphatelMSD) = 


0.1% Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 
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Sterile, highly stable 
Ophthalmic Solution 


DECADRON " Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.196) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.05% ) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 


Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 

Tuberculosis of the eye. 

Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 

Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 

Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 

Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 

Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 

Intraocular pressure should be checked frequently. 
Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
liberated from ocular tissues, perforation of the 
globe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 
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Available 

Ophthalmic 
Preparations— 
DECADRON*® Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.1%) dexamethasone 
phosphate in each milliliter 

of buffered solution 
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Г] Sterile, highly stable solutions 


C] Solutions are adjusted to a pH 
compatible with the eye 
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айо. Ophthalmic Ointment 
DECADRON® Phosphate 


containing dexamethasone 
sodium phosphate equivalent 
to 0.5 mg (0.05% ) dexametha- 
. sone phosphate in each gram 








Convenient for use 
g at night 
Г] under a patch 


(J whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
L] to provide even distribution 


О to eliminate blink-out 
of medication 
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2olymyxin B-Neomycin- 
) к 
Gramicidin 
Each cc contains: Aerosporin® brand Polymyxin B Sulfate 5000 units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg of neomycin base); gramicidin 0.025 mg, in 
a solution containing the inactive ingredients alcohol (0.596), propylene glycol, 
polyoxyethylene polyoxypropylene compound, sodium chloride, and purified water 


(preservative: thimerosal 0.001%). Available in the new 10 cc Drop Dose™ Plastic 
spenser Bottle. Also available in a 10 сс glass bottle with sterile dropper. 

















Neosporin’ 
Ophthalmic 
Solution, serie 
Polymyxin B- 
Neomycin- 
Gramicidin 


CONTRAINDICATIONS: 

This product is contraindicated 
in those persons who have 
shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may result in 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of thefollowing 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


Research Triangle Park 


Burroughs Wellcome Co. 
Wellcome / North Carolina 27709 


CHICAGO OPHTHALMOLOGICAL 

SOCIETY ANNOUNCES 

THE TWENTY-SEVENTH ANNUAL 
CLINICAL CONFERENCE 


Friday & Saturday, May 23-24, 1975 
The Drake Hotel, Chicago, Illinois 


PRELIMINARY PROGRAM 
PARTICIPANTS 


Moderators: 


Robert J. Brockhurst, M.D. „ 
Boston, Massachusetts 


Jorge N. Buxton, M.D. 
New York, New York 


D. Jackson Coleman, M.D. 
New York, New York 


William Cooper, M.D. 
New York, New York 


Dan B. Jones, M.D. 


Houston, Texas 


Deborah Pavan-Langston, M.D. 
Boston, Massachusetts 


Arnall Patz, M.D. 


Baltimore, Maryland 


Norman Sanders, M.D. 
North Miami Beach, Florida 


William F. Hughes, M.D. 


Chicago, Illinois 
Frank W. Newell, M.D. 
Chicago, Illinois 





THE THIRTY-FIRST ANNUAL 
GIFFORD MEMORIAL LECTURE 


Dr. Lorenz E. Zimmerman, Washington, D. C. 
Friday, May 23, 1975 


REGISTRAR: 


Fee: 


Mrs. Arlyne R. Schulz 
1206 Oakwood Drive 
McHenry, Illinois 60050 


$100.00 








The first 
3 years 
are onus 


Now the Mentor* Slit Lamp is 
guaranteed — parts and service — for 
three years. We're that confident 

of its mechanical precision and its 
optical excellegce. 


Meanwhile the list of accessories 

keeps growing: A Hruby Lens, a sim- 
ple inexpensive camera, a slide viewer 
attachment for quick comparison 

of recorded pathology with patient 
condition, an illumination inclinator, | 
and the Goldman Applanation 
Tonometer. 


Ask us for complete information and 
demonstration. Mentor Division of 
Codman, Randolph, Mass. 02368. 
(617) 961-2300. 


Mentor 


When the ^ Mie 3. The eye is unique. 
inflammation 2o М A ж _Other systemic organs seem 


able to withstand considerable 


can be { а inflammation without being 


functionally compromised. 
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а. Е P кыту f Antimicrobial therapy can rid 
iid : eye of an infectious agent, 

> but, if concomitant 

inflammation is not controlled, 

vision may be impaired or 

lost entirely. 


In serious, potentially 
sight-threatening ocular 
inflammation, consider 
INFLAMASE® FORTE. It is a 
potent 1.0% solution of just 
one agent—prednisolone 
sodium phosphate. 


Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 


` 


shows that its water-soluble 
sodium phosphate form 
exhibits effective corneal 
permeability with both an 
intact and denuded cornea. 


In other words, potent 
INFLAMASE FỌRTE gets to 
where it is needed...with 

dependable:anti-inflammatory 
steroid action. 


inflamase 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone 
sodium phosphate 
1.0%) 


“Reprints available on request. 


Please see full prescribing 
information on following page. 





Inflamase 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone sodium 
phosphate 1.0%) 


Description: Sterile ophthalmic solution 

having the following composition: 
*Prednisolone sodium phosphate: 1.0% 

(equivalent to prednisolone 0.8%) 

Benzalkonium chloride: 0.01% 

in an aqueous, buffered, tsotonic solution 
containing disodium edetate, mono and dibasic 

sodium phosphate, and sodium chloride. 
"Licensed under patent #3,134,718. 


Action: Inhibition of inflammatory response to 
most inciting agents of mechanical, chemical 
or immunological nature. No generally 
accepted explanation of this steroid property 
has been advanced 


Indications: Steroid-responsive inflammatory 
conditions of the palpebral and bulbar 
conjunctiva, cornea, and anterior segment of 
the globe, such as allergic conjunctivitis, acne 
rosacea, superficial punctate keratitis, herpes 
zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis, when the inherent hazard of 
steroid use is accepted to obtain an advisable 
diminution in edema and inflammation; 
corneal injury from chemical, radiation, or 
thermal burns. or penetration of foreign 
bodies. Inflamase Forte Ophthalmic Solu- 

tion is recommended for moderate to severe 
inflammations. 

In stubborn cases of anterior segment eye 
disease, systemic adrenocortical hormone 
therapy may be required. When the deeper 
ocular structures are involved, systemic 
therapy is necessary. 


Contraindications: Acute superficial herpes 
simplex keratitis, fungal diseases of ocular 
structures, vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva, 
tuberculosis of the eye, hypersensitivity to a 
component of this medication. 


Warnings: Employment of steroid medication 
in the treatment of stromal herpes simplex 
keratitis requires great caution; frequent slit- 
lamp microscopy is mandatory. 

Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcap- 
sular cataract formation, or may aid in the 
establishment of secondary ocular infections 
from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the 
cornea or sclera, perforation has been known 
to occur with the use of topical steroids. Acute 
purulent untreated infection of the eye may be 
masked or activity enhanced by presence of 
steroid medication 

Topical steroids are not effective in mustard 
gas keratitis and Sjógren's keratoconjuncti- 
vitis. Safety of intensive or protracted use of 
topical steroids during pregnancy has not been 
substantiated. 

If irritation persists or develops, patient 
should be advised to discontinue use and 

| consult prescribing physician. 
Precautions: As fungal infections of the cornea 
are particularly prone to develop coinciden- 
tally with long-term local steroid applications, 
fungus invasion must be suspected in any 
persistent corneal ulceration where a steroid 
has been used or is in use. 

Intraocular pressure should be checked 
frequently. 

This product is sterile when packaged. To 
prevent contaminating the dropper tip and 
Solution, care should be taken not to touch the 
eyelids or surrounding area with the dropper 
tip of the bottle. Keep bottle tightly close 
when not in use. Store in cool place. Protect 
from light. 

Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, poste- 
rior subcapsular cataract formation, secondary 
ocular infections from pathogens liberated 
from ocular tissues, perforation of the globe. 
Dosage: Initially. 1 or 2 drops placed in 
conjunctival sac every hour during day and 
every 2 hours during night until improvement 
"da Thereafter, 1 or 2 drops, 2 to 4 times 
ily. 
Caution: Federal law prohibits dispensing 
without prescription. 
How Supplied: 5 ml. plastic squeeze bottle 
with dropper tip. 
Also available as Inflamase (prednisolone 
sodium phosphate) 1/876. 
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SMP Division 

Cooper Laboratories (P.R.), Inc 

San German, Puerto Rico 00753 877-5/COS-140 


THE RETINA SERVICE WILLS 
EYE HOSPITAL 


PHILADELPHIA, PENNSYLVANIA 
and 
JEFFERSON MEDICAL COLLEGE 
OF THOMAS JEFFERSON UNIVERSITY 
Co-Sponsors * 
ANNOUNCE A COURSE ON 
INTRA-OCULAR TUMORS 


To be held at the Sheraton Airport Inn 
Airport Circle, Philadelphia, Pennsylvania 


March 13 and 14, 1975 


Good for accreditation in category #1 


This course will include diagnostic and therapeutic 
approaches to all intra-ocular tumors. Emphasis will 
be placed upon diagnostic aids such as indirect 
ophthalmoscopy, fluorescein angiography, 
ultrasonography, radioactive isotopes and immu- 
nological aspects. Current concepts of management 
will also be presented. Faculty will include: 


William H. Annesley, M.D. 
Paul Carmichael, M.D. 
Jay L. Federman, M.D. 
Richard E. Goldberg, M.D. 
Alfred Lucier, M.D. 

P. Robb McDonald, M.D. 
David Meyer, M.D. 
Charles C. Rife, M.D. 

Lov K. Sarin, M.D. 

Jerry A. Shields, M.D. 
William S. Tasman, M.D. 
Albert Zimmerman, M.D. 
Lorenz E. Zimmerman, M.D. 


Tuition will be $150. Special rate of $50 for resi- 
dents anc fellows upon application from their depart- 
ment. Checks should be made payable to Retina Ser- 
vice, Wills Eye Hospital and mailed to Retina Service, 
Wills Eye Hospital, 1601 Spring Garden Street, 
Philadelphia, Penna. 19130 





Now... A Medical Education Opportunity 
inthe Puerto Rican Sun 


Choose the week you want to travel and learn in Puerto Rico: 


April 5-12, 1975 

April 12-19, 1975 

April 19-26, 1975 
April 26-May 3, 1975 


Take advantage of the best of a tropical setting to get 
authoritative information on tropical and subtropical 
medicine and the medical care needs of the people who 
live in tropical areas. 

These horizon-broadening postgraduate medical ed- 
ucation courses will focus on health topics indigenous 
to Puerto Rico and the Caribbean, with information of 
supplemental clinical interest to most primary care 
physicians. Topics will include “Diagnosis and Manage- 
ment of Tropical and Non-Tropical Sprue,” “Shellfish 
and Other Marine Poisons,” “Dermatology for the Non- 


Dermatologists, Including Sub-Tropical Skin Problems.” 


Courses are acceptable for 20 hours Category I credit 
per week. 

Your base of operations will be Palmas del Mar, situ- 
ated directly on Puerto Rico’s southeastern coastline. 
Mornings you will meet with internationally reknowned 
faculty members, many from the University of Puerto 
Rico. All are English-speaking clinicians and academic 
physicians. Afternoons and evenings can be spent en- 
joying the local flavor and the clear waters, exploring 
the rain forest, sampling the local foods, or simply 
savoring the sun. 

AMA Travel Seminars--yet another benefit for AMA 
members. 


Land package Price: $380 per person, based on double occu- 
pancy; $562 single-room accommodation. 

Price includes seven nights in villa-style accomodations, 
breakfast and dinner daily, women's activity program, daily 
greens fees and golf carts, two court hours tennis daily, wel- 
come reception, roundtrip transfers between hotel and air- 
port including luggage handling, all applicable government taxes. 

Course tuition is added $200.00. 

Send for the details on this and other travel-education semi- 
nars the AMA has planned for you for 1975. Write for a de- 
scriptive brochure or call the “hot-line” number 800-228- 
9290 and ask for the AMA Travel Center. 


ALL THE NEW AMA TRAVEL-EDUCATION 
PROGRAMS FOR 1975 
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AMA Travel Seminars 
535 North Dearborn Street 
Chicago, Illinois 60610 


ANNOUNCING: | 
A FIRST IN DRUG THERAPY 
A FIRST IN OPHTHALMOLOGY 








Ocusert 


PILO-20 and PLO-4O 
(PLOCARPINE) 


OCULAR THERAPEJTIC SYSTEMS 








GLAUCOMA IOP" MEDICATION 
AROUND-THE-CLOCK FOR A FULL WEEK 
FROM A SINGLE UNIT 


ic simple (open angle) glaucoma ** intraocular pressure 
See last page for prescribing information 


Ocuserf Р\О-2О 
Ocusert PLO-40 


(PLOCARPINE) 
OCULAR THERAPEUTIC SYSTEMS 





New dimensions in glaucoma’ therapy 





Precise programmed delivery of medication for 
control of l.O.P around-the-clock for a full week 
from a single unit insertion 


• Satisfactory hypotensive response with a four- to 
eightfold reduction in dosage 


Constant low levels of drug-induced myopia 


and miosis achieved approximately 2-4 hours 
after placement 


• Opportunity for enhanced patient compliance 





Product features which may lead to a more normal 
life for your patients 





With the OCUSERT (pilocarpine) Ocular 
Therapeutic Systems, ALZA introduces the first 
precision delivery system for the control of 
elevated intraocular pressure in glaucoma * 


cul-de-sac, induced myopia, approximately —1.5 
diopters, may occur, particularly in younger 
patients (generally under 50 years of age). 

The amount of induced myopia decreases after 
2-4 hours to a low baseline level, approximately 
—0.5 diopters, which persists for the therapeutic 
life of the OCUSERT System. Pilocarpine-induced 
miosis parallels the induced myopia. 


Around-the-clock therapy 

The OCUSERT System releases pilocarpine to 

the eye at a precise programmed rate for seven 
full days, 24 hours a day...even during the 
patient's sleeping hours. Low drug concentration in rabbit ocular 
tissues 


Low effective dosage Following '^C-pilocarpine eye drop treatment, 


Intraocular pressure reduction with the OCUSERT 
System for an entire week is achieved with 3.4 mg 
or 6.7 mg pilocarpine (20 mcg or 40 mcg x 24 x 7, 
respectively), as appropriate to individual 
patient needs. 


Low drug-induced visual disturbances 
During the first several hours after insertion of an 
OCUSERT pilocarpine System into the conjunctival 


* chronic simple (open angle) glaucoma 


the initial levels of pilocarpine in the cornea, 
aqueous humor, ciliary body and iris are 3 to 5 
times higher than the corresponding levels with 
the OCUSERT System, declining over the next six 
hours to approximately the tissue concentrations 
maintained by the OCUSERT System. In contrast, 
in the lens and vitreous the '*C-pilocarpine 
concentrations remain consistently high from eye 
drops with administration repeated every 6 hours 
and do not return to the constant low levels 
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1. In conventional eye drop therapy, ocular tissues receive high 
concentrations of medication which then decline through 
therapeutic levels into ineffectiveness. This cycle is repeated 
with each administration, as shown in the conceptual 
illustration below. 
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maintained by the OCUSERT System as long as 
pilocarpine drops are continued. The concentra- 
tion of pilocarpine does not accumulate in ocular 
tissues during OCUSERT System use in rabbits. 


91% (139 patients) preference for OCUSERT’ 


therapy 

The OCUSERT System, when placed in the cul-de- 
sac of the eye, is in contact only with the relatively 
insensitive conjunctiva. The System is comfortable 
and convenient. Of those patients who used the 
OCUSERT System in clinical studies for more than 
two weeks, 75% (229 of 302 patients) preferred 

it to previously used pilocarpine eye drops. 

Of 152 patients who continuously wore the unit 
for more than three months, 139 (9196) preferred 
the OCUSERT System to pilocarpine eye drops. 


91% 100% 
With just a single placement per week, require- 
ment for patient participation in the therapeutic 
process is minimized and the opportunity for 
patient compliance enhanced. 


With OCUSERT System therapy, patients do not 
have to plan their lives around a therapeutic 
regimen. Because of the low, constant level of 
drug-induced myopia achievable with OCUSERT 
System therapy, patients may drive, write, read or 
use their eyes for normal activities. They may wear 
contact lenses, or continue with concomitant 
therapy. They may return to their former routines. 


However, the patient should be advised to 
perform the weekly insertion at bedtime so by 
morning the initially greater myopia will be 
reduced to a stable level (—0.5 diopters in 
young subjects). 


How the OCUSERT Therapeutic System works 
The OCUSERT Therapeutic System is comprised of 


pilocarpine 
reservoir 


rate-controlling 
membranes 





2. With OCUSERT Pilo-20 and OCUSERT Pilo-40 (pilocarpine) 
Ocular Therapeutic Systems, a precise programmed level of 
drug is delivered over a predetermined period of time. This 
provides an optimum constant level of drug in the tissues, 
pictured in the conceptual illustration above 


four laminated elements — all of which are 
compatible with the tissues of the eye. 


The reservor contains the drug pilocarpine. 
Polymer membranes encase the System at top 
and bottom. The precise molecular structure of 
these membranes controls the passage of pilo- 
carpine from the System into the eye. 


When the patient places the OCUSERT System in 
the eye, the drug is diffused to the eye from the 
reservoir through the membranes. Thus, a constant 
and predictable movement of drug from the 
System reservoir to System membranes to the eye 
takes place. 


ALZA: THE THERAPEUTIC SYSTEMS COMPANY 


ALZA is dedicated solely to the creation of 
Therapeutic Systems for the physician. These 
Systems offer a precise programmed means for 
optimizing crug therapy. At the same time, by 
utilizing known drugs and by minimizing interfer- 
ence in body processes, ALZA Therapeutic 
Systems are a conservative approach to drug 
therapy. ALZA Systems are precision pharma- 
ceutical products with extraordinary benefits, 
both for physician and patient. 


For more detailed information on OCUSERT 
Therapeutic Systems, write: Medical Services, 
Alza Pharmcceuticals, 950 Page Mill Road, 
Palo Alto, California 94304. 


Sae last page for prescribing information. 


alza 


The therapeutic systems 
company 


GLAUCOMA LOP MEDICATION AROUND-THE-CLOCK FOR A ` 


FULL WEEK FROM A SINGLE UNIT 


Ocusert® Pilo-40 
(pilocarpine) 

Ocular Therapeutic System 
40 mcg /hr. for one week 


Ocusert® Pilo-20 and 
(pilocarpine) 

Ocular Therapeutic System 

20 mcg/hr. for one week 


DESCRIPTION: OCUSERT® pilocarpine system is an elliptically shaped unit 
designed for continuous release of pilocarpine following placement into the cul- 
de-sac of the eye. Clinical evaluation in appropriate patients has demonstrated 
therapeutic efficacy of the system in the eye for one week. Two strengths are avail- 
able, Pilo-20 and Pilo-40 


OCUSERT® systems contain a core reservoir consisting of pilocarpine and alginic 
acid. The core is surrounded by an ethylene/vinyl acetate (EVA) copolymer 
membrane which controls the diffusion of pilocarpine from the OCUSERT* system 
into the eye. The Pilo-40 membrane contains di(2-ethylhexyl) phthalate, which 
increases the gate of diffusion of pilocarpine across the EVA membrane. Of the 
lotal content of pilocarpine in the Pilo-20 or Pilo-40 system (5 mg or 11 mg. 
respectively), a portion remains in the unit acting as the thermodynamic diffusional 
energy source to release the drug. The alginic acid component of the core is not 
released from the system. The readily visible white margin around the system 
contains titanium dioxide. The Pilo-20 system is 5.7 x 13.4 mm on its axes and 
0.3 mm thick; the Pilo-40 system is 5.5 x 13 mm on its axes and 0.5 mm thick 


Release Rate Concept: With the OCUSERT® system form of therapy, the particular 
Strength is described by the rated release, the mean release rate of drug from the 
system over seven days, in micrograms per hour. To cover the range of drug 
therapy needed to control the increased intraocular pressure associated with the 
glaucomas, two rated releases of pilocarpine from the OCUSERT* system are 
available, 20 and 40 micrograms per hour, for one week 


During the first few hours of the seven day time course, the release rate is higher 
than that which occurs over the remainder of the one-week period, releasing at 
three times the rated value in the first hours and dropping to the rated value in 
approximately six hours. A total of 0.3 mg to 0.7 mg pilocarpine (Pilo-20 or Pilo-40, 
respectively) is released during this initial six-hour period (one drop of 2% pilocar- 
pine ophthalmic solution contains 1 mg pilocarpine). During the remainder of the 
seven day period the release rate is within + 2096 of the rated value 


CLINICAL PHARMACOLOGY: Pilocarpine is released from the OCUSERT* 
system as soon as it is placed in contact with the conjunctival surfaces. Pilocar- 
pine is a direct acting parasympathomimetic drug which produces pupillary 
constriction, stimulates the ciliary muscle, and increases aqueous humor outflow 
facility. In association with the increase in outflow facility, there is a decrease in 
intraocular pressure. Pilocarpine also induces transient myopia, generally more 
pronounced in younger patients 


The levels of '*C-pilocarpine in the ocular tissues of rabbits following OCUSERT* 
System and eyedrop administration have been determined. The OCUSERT* 
system produces constant low pilocarpine levels in the ciliary body and iris 
Following '*C-pilocarpine eyedrop treatment, the initial levels of pilocarpine in the 
cornea, aqueous humor, ciliary body and iris are 3 to 5 times higher than the 
corresponding levels with the OCUSERT® system, declining over the next six 
hours to approximately the tissue concentrations maintained by the OCUSERT* 
system. In contrast, in the lens and vitreous the '4C- pilocarpine concentrations 
remain consistently high from eyedrops and do not return to the constant low 
levels maintained by the OCUSERT® system. The concentration of pilocarpine 
does not accumulate in ocular tissues during OCUSERT* system use 


Clinical Results: The ocular hypotensive effect of both the Pilo-20 and Pilo-40 
systems is fully developed within 172 to 2 hours after placement in the cul-de-sac 
A satisfactory hypotensive response is maintained around-the-clock. Intraocular 
pressure reduction with the OCUSERT® system for an entire week is achieved 
with either 3.4 mg or 6.7 mg pilocarpine (20 mcg or 40 mcg times 24 x 7, 
respectively), as compared with 28 mg administered as a 2% ophthalmic solution 
four times a day. 


During the first several hours after insertion of an OCUSERT® pilocarpine system 
into the conjunctival cul-de-sac, induced myopia may occur, particularly in 
younger patients. The amount of induced myopia decreases after the first several 
hours to a low baseline level, approximately 0.5 diopters, which persists for the 
therapeutic life of the OCUSERT® system. Pilocarpine-induced miosis parallels 
the induced myopia. 


Of the 302 patients who used the OCUSERT® system in clinical studies for more 
than two weeks, 229 (75%) preferred it to previously used pilocarpine eyedrops 
This percentage increased with further wearing experience 


INDICATIONS AND USAGE: OCUSERT® pilocarpine system is indicated for 
control of elevated intraocular pressure in pilocarpine responsive patients. Clini- 
cal studies have demonstrated OCUSERT* system efficacy in certain glauco- 
matous patients 


The patient should be instructed on the use of the OCUSERT* system and should 
read the package insert instructions for use. The patient should demonstrate to the 
ophthalmologist his ability to place, adjust and remove the units 


Concurrent Therapy: The release rate of pilocarpine from the OCUSERT* system 
is not influenced by carbonic anhydrase inhibitors, epinephrine ophthalmic solu- 
tions, fluorescein, or anesthetic, antibiotic or anti-inflammatory steroid ophthalmic 
solutions. The availability of these medications to the eye is not affected by the 
presence of the OCUSERT® system. The occurrence of mild bulbar conjunctival 
edema which is frequently present with epinephrine ophthalmic solutions is not 
influenced by the OCUSERT® pilocarpine system 


CONTRAINDICATIONS: OCUSERT® pilocarpine system is contraindicated 
where pupillary constriction is undesirable, such as glaucomas associated with 


acute inflammatory disease of the anterior segment of the eye, and glaucomas 
occurring or persisting after extracapsular cataract extraction where posterior 
synechiae may occur. 


WARNINGS: Patients with acute infectious conjunctivitis or keratitis should be 
given special consideration and evaluation prior to the use of the OCUSERT® 
pilocarpine system. 


PRECAUTIONS: OCUSERT® pilocarpine system safety in retinal detachment 
patients and in patients with filtration blebs has not been established. Although 
epinephrine ophthalmic solutions may be used effectively in conjunction with the 
OCUSERT® system, the conjunctival erythema and edema associated with 
epinephrine ophthalmic solutions are not substantially altered by concomitant 
OCUSERT® pilocarpine system therapy. 


ADVERSE REACTIONS: Ciliary spasm is encountered with pilocarpine usage 
but is not a contraindication to continued therapy unless the induced myopia is 
debilitating to the patient. Irritation from pilocarpine has been infrequently encoun- 
tered and may require cessation of therapy depending on the judgement of the 
physician. True allergic reactions are uncommon but require discontinuation of 
therapy should they occur. 


Some patients may notice signs of conjunctival irritation, including mild erythema 
and/or edema with slight increase in mucus secretion when they first use 
OCUSERT® pilocarpine systems, These symptoms tend to lessen or disappear 
after the first week of therapy. 


DOSAGE AND ADMINISTRATION: 

Initiation of Therapy: A patient whose intraocular pressure has been controlled by 
1% ог 2% pilocarpine eyedrop solution has a higher probability of pressure control 
with the Pilo-20 system than a patient who has used a higher strength pilocarpine 
solution and might require Pilo-40 therapy. However, there is no direct correlation 
between the OCUSERT® system (Pilo-20 or Pilo-40) and the strength of pilocar- 
pine eyedrop solutions required to achieve a given level of pressure lowering. The 
OCUSERT® system reduces the amount of drug necessary to achieve adequate 
medical control; therefore therapy may be started with the OCUSERT® Pilo-20 
System irrespective of the strength of pilocarpine solution the patient previously 
required. The patient should then return during the first week of therapy for 
evaluation of his intraocular pressure. 


Since the pilocarpine-induced myopia from the OCUSERT® Pilo-20 system occurs 
in the first several hours of therapy (average of 1.4 diopters in a group of young 
subjects), the patient should be advised to place the system into the conjunctival 
cul-de-sac at bedtime. By morning the myopia is at a stable level (about 0.5 
diopters in young subjects) 


If the pressure is satisfactorily reduced with the OCUSERT® Pilo-20 system the 
patient should continue its use, replacing each unit every 7 days. If the physician 
desires intraocular pressure reduction greater than that achieved by the Pilo-20 
system, the patient should be transferred to the Pilo-40 system. If necessary, an 
epinephrine ophthalmic solution or a carbonic anhydrase inhibitor may be used 
concurrently with OCUSERT® system in their usual doses and dosage forms 


After a satisfactory therapeutic regimen has been established with the 
OCUSERT* pilocarpine system, the frequency of follow-up should be determined 
by the ophthalmologis! according to the status of the patient's disease process 


Placement and Removal of the OCUSERT* System: The OCUSERT* system is 
readily placed in the eye by the patient, according to patient instructions provided 
in the package. The insiructions also describe procedures for removal of the 
system. It is strongly recommended that the patients ability to manage the 
plac: nent and removal of the system be reviewed at the first patient visit after 
initia: n of therapy. 


Sanitary Handling: Patients should be instructed to wash their hands thoroughly 
with soap and water before touching or manipulating the OCUSERT® system 


OCUSERT® System Retention in the Eye: During the initial adaptation period, the 
OCUSERT® unit may slip out of the conjunctival cul-de-sac onto the cheek. The 
patient is usually aware of such movement and can replace the unit without 
difficulty. In the event a displaced unit contacts unclean surfaces, rinsing with tap 
water before replacing is advisable. Obviously, bacteriologically contaminated 
units should be discarded and replaced with a fresh unit 


In those patients in whom retention of the OCUSERT® unit is a problem, it should 
be remembered that superior cul-de-sac placement is often more desirable. The 
OCUSERT® unit can be manipulated from the lower to the upper conjunctival 
cul-de-sac by a gentle digital massage through the lid. This technique is readily 
learned by the patient. If possible the unit should be moved to the upper conjunc- 
tival cul-de-sac before sleep for best retention. The patient should be instructed to 
check for the presence of the OCUSERT® unit before retiring at night and upon 
arising 


HOW SUPPLIED: OCUSERT® Pilo-20 or Pilo-40 systems are available in pack- 


ages containing eight individual sterile systems 


STORAGE AND HANDLING: 
Store under refrigeration (36°-46°F). 

DIVISION OF ALZA CORPORATION 
950 PAGE MILL ROAD 


CAUTION: U.S. Federal law prohibits 
dispensing without prescription. 
PALO ALTO, CALIFORNIA 94304 


© ALZA CORP. 1974 





eal LIGHT 
& FIBERLITE 


The Kowa SL-2 Zoom Optic Fiber Slit-Lamp Microscope. 


With optic fibers to lead the extremely brilliant, 150 
watt, 15v., light from the lamp to where you want it, 
heat isn’t a problem with the SL-2. The parts which 
you touch are always cool. 


The light (3.3 Ib.) instrument allows you to move 
and move it freely. You can take it bedside, cribside, 
clinic, office, lab., and into the O.R., pre- or post-op. 


While compact, nothing has been left out in SL-2 


design. Stereoscopic, binocular zoom magnification, 
5X to 20X, 0-10mm. slit width adjustment, brightness 
control, all are built in, continuous and smooth, 
under your control. Cobalt, green filters and finger 
stabil zer are also built in for further convenience. 


Options include hruby lens, joystick control stand 
(to speed clinical use) and complete photographic 
attachments. 


The unique SL-2 is now available from Keeler. 


эв 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 





THE BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
OFFICE OF CONTINUING MEDICAL EDUCATION 
SCHEIE EYE INSTITUTE 


July 7, 1975 through October 25, 1975 


The sixteen week Basic Science Course in Ophthalmology is especially designed to give medical 
graduates entering their residency training in Ophthalmology an excellent basic foundation for their 
work. Instruction is by lecture, demonstrations, laboratory work, closed circuit television, conferences 
and practice clinics. Full use is made of the facilities of the Scheie Eye Institute and the University of 
Pennsylvania. The program is under the organization and supervision of Dr. Harold G. Scheie, 
Professor of Ophthalmology and Chairman of the Department of Ophthalmology. The faculty is com- 
posed of members of the Department of Ophthalmology, the Basic Science and Clinical Departments 
of the University of Pennsylvania and is supplemented by the following guest lecturers: 


Boeder, Paul A., Ph.D. 
Bloom, Shirley, M. D. 
Carpenter, Malcolm, M. 
Donaldson, David D., M. 
Ellis, Philip P., M. D. 
Flick, John H., M. D. 
Forster, H. Walter, Jr., M. D. 
Friedman, Ephraim, M. D. 


Hoover, Richard E., M. D. 
Johnson, Robert J., M. D. 
D. Jones, Lester T., M. D. 
D. Koelle, George B., M. D. 
Kurz, George H., M. D. 
Lambertsen, Christian J., M. D. 
Lemoine, Albert N., M. D. 
Linksz, Arthur, M. D. 


Gager, Walter E., M. D. 
Haas, Joseph S. M. D. 
Hallett, Joseph W., M. D. 


Mishkin, Mark, M. D. 
Roy, Robert, M. D. 
Wobig, John L., M. D. 





Subjects include: Anatomy, Principles of Anesthesia, Bacteriology, Biochemistry, Biomicroscopy, Blind 
Patient Care, Cryosurgery, Electron Microscopy, Embryology, Fundamentals of Glaucoma and 
Gonioscopy, Genetics, Neuro-Ophthalmology, Ocular Motility, Ocular Photography, Optics, Pathology, 
Perimetry, Pharmacology-Physiology, Principles of Laser Energy, Refraction, Roentgenology, Statistics, 
Principles of Tonometry and Tonography, Ultrasound in Ophthalmology and current concepts of Uveitis. 


Tuition is $575.00. To enroll in the full course, physicians must return a completed application. A certifi- 
cate is awarded on completion and time spent in the course is acceptable as credit by the American Board 
of Ophthalmology, and is approved for veterans under Title 38 US Code. In addition, the course for 1975 is 
listed as a continuing medical education activity, Category |, Physicians Recognition Award of the AMA. 
Details are available on request. All or any portion of the course may be taken. 


Persons wishing further information should write to: 


The Director, Office of Continuing Medical Education 
Room 289, School of Medicine 
University of Pennsylvania Medical Center 
Philadelphia, Pennsylvania 19174 


The look of 

the future in 

topical 

ophthalmic therapy 


SITUA . 


Ophthalmic Spray 
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Ophthalmic Spray 


The first ophthalmic delivery system 
as precise as you are. 


P y N ОЧ " 


consistent accuracy 


Unlike inconsistent drop delivery, MISTURA 
assures more precise therapy. Placed flush 

over the orbit, it delivers a gentle pre-measured 
nist equal to 1.7 drops per application. (See 
test results of squeeze-type plastic bottles on 
page 7.) 


no help needed to apply 


It's the topical delivery system engineered for 
accurate and convenient self-application. 
It ends patient-dependence on someone 
else to apply medication, minimizing the 
possibility of missed doses when no help is 
available, or wasted medications when the 
help-needing patient uses dropper 
Medications by himself. Dropper-phobics, 
loners, invalids, geriatric and parkinsonian 
patients, will especially appreciate the 
difference. 


, out a gentle metered mist 


engineered for safety 


//AISTURA avoids the dropper's potential for 
eye injuries, especially when used by patients 
with vision or coordination problems. The 
eye-scope fits flush over the orbit to prevent 
accidental entry. 


protects against patient dropout 


AMISTURA encourages patient loyalty. It's easy 
tc use at home or away. Patients will feel 
free to use it in public. It may be applied 
w thout bending the body or tilting the head. 
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1.7 drops per stroke 
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contact 
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Ophthalmic Spray 


Engineered to assure 
precise dosage for 
more precise therapy 


Encourages patient adherence to 
dosage regimen 

Due to its reliability—1.7 drops per 
application—gentle mist and push- 
button simplicity, MISTUR4 helps achieve 


consistent compliance with your regimen. 


It avoids "dropper-phobia" and 
encourages every patient type to 
maintain therapy. 

A wide margin of safety 

/MISTUR4 was engineered to prevent 
global contact. Its ultra-smooth eye- 


scope minimizes the possibility of injury. 
Gentler than a drop, faster than a blink 
MISTUR beats the blink reaction with its 
gentle mist, minimizing the possibility of 
dosage waste or error. Unlike drops, 

it provides instant contact with the entire 
absorbing surface. 

Straightforward delivery 

MIISTUR4 ends the need for awkward, 
uncomfortable positions. It’s placed 
directly over the eye and rests on the 
cheek for controlled use. 


наа ыны кыс ay эш aa 
“х 2 ý < m M 
a 







Ophthalmic Spray 

better because it avoids 
the inconsistency of 

_ drop medication usage 








Test results of 12 ophthalmic products 
in squeeze-type plastic bottles reveal: 
- Drop-weight and drop-size increased as ihe dispensing angle increased— 

even when using identical products made by different manufacturers. 
- Variations in drop-weight as great as 54% from product to product. 
- Size and shape of dispensing tips produced drop-size variations as great as 70%. 





LEGEND: 

A= Flat Surface Orifice 

B = Concave Surface Orifice 
C=Convex Surface Orifice —Friction Rib 
D= Convex Surface Orifice 

E = Unit dose dispenser 
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Tests conducted by the Lederle Pharmaceutical Product Development Section 


Average 
Dispensing Average Drop Weight Drops/ml. 
Ophthalmic Orifice 45° 90° 45° 90° 
Atropine 1% A 37.6 mg. 48.9 mg. 30.2 22.6 
Pilocarpine HCI 2% A 33.0 44.4 28.6 21.6 
Homatropine HBr 2% A 362 45.9 27.6 20.2 
Scopalamine HBr 1/495 A 36.1 47.4 28.8 24.3 
Pilocarpine Nitrate 295 B 40.3 47.0 24.4 19.8 
Epinephrine HCI .65% B 43.9 49.5 24.4 20.8 
Pilocarpine HCI 2% B 40.9 49.4 214 19.8 
Proparacaine НС! 0.5% B 34.6 35.0 30.8 30.3 
Phenylephrine 10% C 29.5 34.4 294 29.0 
Pilocarpine HCI 296 e 344 36.6 254 28.0 


Tetracaine HCI 0.596 
Mild Silver Protein 20% 
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Please see prescribing information on last page of this advertisement. 
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Ophthalmic Spray 


engineered for all your patients 
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I сап use а dropper- I can use a dropper- 
without difficulty with some difficulty 
- Encourages patient adherence to dosage regimen Easy to self-apply at home or away 
Consistent dosage accuracy : No aiming, no wasted medication 
: No mirror needed - No mirror needed 
- Handsome streamlined design Held against orbit to assure steadiness 
: Can be used anywhere - Engineered to promote dosage adherence 
- No need for awkward positions - A wide safety zone to prevent injury 
- Fast coverage · No need for patient to bend his head back 
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I can't use a dropper at all Гуе never used a dropper | 
- “Straightforward” delivery—eliminates the need for - Designed to avoid “dropper phobia” 
patient to bend his head back - No experience needed 
· Even tremor patients can apply - No practice needed—patient instructions make it 
- No thin tapered end to cause global injury as easy to use as pressing a button 
: No eye contact with medication outlet - No blink reaction to waste dosage 
 Gentler than a drop, faster than a blink Engineered for safety . 


- Designed for immediate patient acceptance 
- Consistent accuracy —4.7 drops per application 


for patients with problems. 





The help-needed patient The vertigo-prone The tremor patient 

No help needed when he No need for awkward positions The eye scope rests against 
uses self-applying MISTURA. with MISTURA. orbit to assure steadiness. 
The self-conscious The uncoordinated The geriatric | 
May be taken without help, No misses with MISTURA, no fear No help needed, no aiming, | 
without bending head back. of dropper induced optic injury. no misses. 
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Planse «ee nreccrihina information on last оссе of this advertisement. 
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Lederle offers: 


14 different choices for using today’s major 
breakthrough in ophthalmic delivery systems. 
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Zinc Sulfate O.25*: 
OPHTHALMIC 
SOLUTION 


MISTURA E 
l-epinephrine 
HCI 


OPHTHALMIC 
SOLUTION 
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... dnd many more to come 


Please see prescribing information on last page of this advertisement. 
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Ophthalmic Spray. 
MISTURA™ р Phenylephrine HCI 0.12% Ophthalmic Solu- 
tion Sterile 
Description: MISTURA D is a decongestant that whitens the eye and 
relieves minor eye irritations caused by hay fever, colds, dust, wind, 
swimming, sun, smog or hard contact lenses. 
Contains: Phenylephrine HCI 0.12% with: antipyrine 0.1%, sodium 
phosphate dibasic, sodium phosphate monobasic, disodium edetate, 
sodium acetate, sodium thiosulfate, benzalkonium chloride 1:25,000 
and purified water. Hydrochloric acid or sodium hydroxide is added to 
adjust pH to approximately 6.75. 
Directions: Use 1 mist application in the affected eye(s). May be repe- 
ated in 3 or 4 hours as needed. 
When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA D. 
Caution: Should not be used in the presence of narrow-angle 
glaucoma. * 
Warning: If irritation persists or increases, discontinue use. Keep con- 
tainer tightly closed. 
NOTE: Not for use with the soft contact lens. 
How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA™ D.Zn Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 

Description: Zinc sulfate 0.25%, phenylephrine НСІ 0.12% with: 
benzalkonium chloride (0.0075%), polysorbate 80, sodium bisulfite, 
sodium citrate, sodium chloride, (and purified water). Sodium hydroxide 
is added to adjust pH to approximately 6.9 

Actions: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly 
astringent solution of zinc sulfate and phenylephrine that provides 
prompt symptomatic relief of ocular irritation by whitening the inflamed 
eye and reducing mucus 

Indications: MISTURA DZn can be used when an astringent and 
decongestant is needed for relief of minor eye irritations such as those 
associated with hay fever, colds, dust, wind, sun, smoke, smog, swim- 
ming or hard contact lenses. 

Contraindications: MISTURA D.Zn should not be used in the presence 
of narrow-angle glaucoma. 

Warnings: If irritation persists or increases, discontinue use and consult 
a physician 

Dosage and administration: Use 1 mist application in the affected 
eye(s). May be repeated in three or four hours as needed. 

When used according to accompanying directions for use, each applica- 
tion delivers approximately 1.7 drops of MISTURA D.Zn. 

NOTE: Keep container tightly closed. Not for use with the soft contact 
lens. 

How supplied: Available in sterile 15 ml. mist dispensing bottles. 
MISTURA™ C Carbachol Ophthalmic Solution Sterile 
Contains: Carbachol 0.75%, 1.5%, 3% with: benzalkonium chloride 
1:20,000, disodium edetate, sodium chloride, potassium chloride and 
purified water Hydrochloric acid or sodium hydroxide is added to adjust 
the pH to approximately 5.6. 

Actions: MISTURA C carbachol provides a more rapid and prolonged 
miosis than pilocarpine and can lower intraocular pressure when other 
miotics have had to be replaced due to irritation, insensitivity or insuffi- 
cient potency. 


Indications: Effective in reducing intraocular pressure in open-angle or 
narrow-angle glaucoma. Particularly useful in eyes which have become 
irritated by or resistant to pilocarpine. 


Contraindications: Carbachol is contraindicated in the presence of 
corneal abrasion and should never be administered orally or by injection 
Miotics are contraindicated where pupillary constriction is undesirable 
such as in acute iritis. 


Precautions: Administer with caution if the epithelial barrier of the 
conjunctiva and cornea has been reduced by topical anesthetics, 
tonometry or trauma or if the patient is asthmatic. Headache and ciliary 
spasm with resultant temporary decrease in visual acuity may occur 
Dosage must be individualized to avoid aching of the eye and frontal 
headache caused by constriction of the iris sphincter and ciliary muscle 
spasm. 

Dosage and administration: One mist application two to three times 
daily. However, the dosage should be adjusted to meet the needs of the 
individual patients. This is made easier with MISTURA C available in 
three strengths. 


When used according to the accompanying directions for use, each ap- 
plication delivers 1.7 drops of MISTURA C 


How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA™ E I-epinephrine Ophthalmic Solution Sterile 
Description: Contains: levo-epinephrine (as the HCI) 0.25%, 0.5%, 1%, 
2% with: benzalkonium chloride, sodium metabisulfite, disodium ede- 
tate, sodium chloride, hydrochloric acid qs ad pH approximately 3.0, and 
purified water. 

Actions: The capacity of MISTURA E /-epinephrine to decrease the 
aqueous inflow in open-angle glaucoma has been well documented. 
Studies have also shown that prolonged topical epinephrine therapy 
offers significant improvement in the coefficient of aqueous outflow. 
(Becker! found that 55% of 72 patients showed a 50+% increase in out- 
flow facility 6-24 months after initiation of topical epinephrine therapy) 
MISTURA E is effective alone in reducing intraocular pressure, and is 
particularly useful in combination with miotics for difficult-to-control pa- 
tients. The addition of MISTURA E to the patient's regimen often provides 
better control of intraocular pressure than miotics alone (Ballentine and 
Garner? indicated that with 80% of the uncontrolled open-angle 
glaucoma patients control might be expected with the addition of topi- 
cal epinephrine therapy.) 

Indications: Chronic simple glaucoma. 


Contraindications: Should not be used in patients who have had an 
attack of narrow angle glaucoma since dilation of the pupil may trigger 
an acute attack. 

Warnings: Undesirable side reactions may include: eye pain or ache, 
browache, headache, conjunctival hyperemia and allergic lid reactions. 
Adrenochrome deposits in the conjunctiva and cornea after prolonged 
epinephrine therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and should be 
used with caution in these patients? 

Precautions: Epinephrine in any form is relatively uncomfortable upon 
instillation. However, discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dila- 
tion of the pupil may trigger an acute attack of glaucoma. 

Dosage and administration: The usual dosage is 1 mist application 
once or twice daily. However, the dosage should be adjusted to meet the 
needs of the individual patients. This is made easier with MISTURA E 
available in four strengths. 

When used according to the accompanying directions for use, each ap- 
plication delivers 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discolors or 
a precipitate forms it should be discarded. Not for injection. 

How supplied: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml. 
mist dispensing bottles. 

REFERENCES 

1. Becker, B., Pettit, T.H., and Gay, A.J.: Arch. Ophth. 66:219, 1961 

2 Ballentine, E.J., and Garner, L.L.: Arch. Ophth. 66:314, 1961 

3. Kolker, A.E., and Becker, B.: Arch. Ophth. 79:552, 1968 


MISTURA™ p Pilocarpine Hydrochloride Ophthalmic 
Solution Sterile 

Contains: Pilocarpine НСІ 2%, 1%, 2%, 3%, 4%, with: benzalkonium 
chloride 1:25,000 as a preservative sodium acetate, disodium edetate, 
sodium chloride, and purified water. ч 
Indications: MISTURA P pilocarpine HCI is indicated for. 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mydriasis in an acutely glaucomatous situation. 
3. Use following treatment with cycloplegics to reverse mydriasis. 
Precaution: Undesirable side reactions to MISTURA P are rare; 
however, on prolonged use, classic mucosal sensitization to pilocarpine 
may occur. 

Dosage and administration: 

1. For glaucoma, the recommended dosage is 1 mist application two to 
four times a day of the selected concentration; patient response may be 
variable. 

2. To aid in emergency miosis, 1 mist application of the higher concen- 
trations should be used. 

3. The dosage and strength required to reverse mydriasis depends on 
the cycloplegic used. 

When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA P 

How supplied: MISTURA P pilocarpine HCI 2%, 1%, 2%, 3%, 4%, 15 
available in sterile 15 ml. mist dispensing bottles. 


LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965. 
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CA-2 100° FLUORESCEIN ANGIOGRAPHY 


Fully automated sequencing at 1 fps. 
Automatic preset delay between 
fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 
showing complete fluorescein circulation. 
Standard fundus photography with push 
button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 
Guaranteed for twelve months. 


Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 


Unretouched clinical photograph Albany Medical College, New York 
Patents pending 


_ МЕРІЅСОРЕ AND COLD LIGHT SOURCE 


Compact, vibration free, table mounted. 
Coaxial lighting: high intensity 

cold light by fibreoptics. 

5x or 8x (optional) 

Complete with carrying case, sterile 
drapes and twin cold light source. 
Removable handle for sterilization. 

12” working distance, 2” depth of field. 
P.D. and occulars adjustable. 
Guaranteed for twelve months. 





CLINITEX, INC. 183 Newbury St. e Danvers, Mass. 01923 U.S.A. 
PLEASE r : 


SEND []CA2 LIMEDISCOPE [ LIGHT SOURCE ONLY 
MORE Name Sete ee ee Title 
INFOR MATION Hospital or Clinic 


Address. =ч. i eos aS PRONG 
City sits E Безге SS = Zip 








In the February PRISM-- 
An analysis of manpower 


trends that will shape 
medicine's future 


PRISM 


SPECIAL ISSUE 


Rosemary A. Stevens, Ph.D. *THE MUDDLE OVER 
C. H. William Ruhe, M.D. MEDICAL MANPOWER 
--TWO VIEWS 


Is there really a physician shortage or is a 

surplus imminent? Do U.S. medical school admission 
systems favor candidates interested in specialty 
practice rather than primary care? 


Why are so many qualified applicants turned down 
from U.S. medical schools while the large influx 
of FMGs continues? 


In an exhaustive analysis of our physician supply 
and the educational system that shapes it, two 
experts examine the critical trends that will 
determine the future of medicine in the U.S. 
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And: 


Michael J. Halberstam, M.D. ĦA RESOURCE WE 
MUST NOT WASTE 


Is the Autonomus University of Guadalajara which 
is attended by 2,000 U.S. students simply a 
diploma mill or is it on a par with stateside 
schools? How do its graduates compare with U.S. 
educated graduates? This exclusive report probes 
the life and training of a unique group of U.S. 
foreign medical students. 


[2 | ¢ (Y) Interprets the Challenges of Medical Change 
à b ^ | 








arnes-Hind now brings you 

Soft Mate, a unique new soft hydrophilic 
contact lens cleaner for the HydroCurve 
(hefilcon A) Contact Lens РНР? 


Soft Mate Cleaner is an especially formu- 
lated cleaning solution for soft contact 
lenses. It is designed to effectively remove 
the naturally occurring tear residues and 
other tenacious i frequent! 
associated with soft lens wearing. й contains: 
* an active non-ionic surfactant system 
for cleaning. 
* а surface active polymer with slight 
viscosity for easy handling. 
* ап alkaline pH to maximize removal of 
proteinaceous debris. 
The Soft Mate formula comes in a sterile 
reserved isotonic vehicle. In use, Soft 
ate is readily rinsed off the lens, leaving 
it sparkling and hygienically clean. 
Provide your HydroCurve patients with 
Soft Mate. It is now available in quantity 
through Soft Lenses, Inc., 8006 Engineer 
Road, San Diego, California 92111, or your 
patients can purchase it conveniently over 
the counter at their local pharmacy. 


How Supplied: 30 ml plastic bottle, List No. B 630 Piin тт . 
Contents: Octylphenoxy (oxyethylene) ethano! and t 
Hydroxyethyl cellulose in isotonic sodium chloride Innova Ive 
solution preserved with thimerosal 0.004% and disodium 


edetate 0.2%. advance in 
E реше M er Pharmaceuticals, Inc. soft lens cleaning 


Sunnyvale, California 94086 





HydroCurve" Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,657) Trade Mark of Automated Optics, Inc. 


Pure Comfort 


Comfort Drops™, the soothing 

new solution from Barnes-Hind" 
that conditions and cares for contact 
lenses. It's the first solution to 
cushion, rewet and clean contact 
lenses while they are being worn. 
With no stinging or blurring. 


Comfort Drops will not only bridge 
the initial adjustment period 
experienced by many new contact 
lens patients, but will also provide 
mid-day comfort for all contact 
lens wearers. 


Recommend Comfort Drops... 
pure comfort for contact lens 
wearers...any time of day. 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. 


895 Kifer Road, Sunnyvale, California 94086 





THE GUIBOR THE GUIBOR 
EXPO BANDAGE CANALICULUS INTUBATION 





OUR CONCEPT IS CLEAR 


INDICATIONS: exposure keratopathy, corne- INDICATIONS: Traumatic reconstruction of — . 
al exposure, lid scarring with exposure lacerated canaliculus and those cases involving 4 
keratopathy, ptosis surgery, dry eye (keratitis dacrocystorhynostomy with obstruction of | 
sicca). Useful in those conditions where the common canaliculus and in children with 1 
corneal exposure occurs and a moist chamber lacrimal obstruction. 
is desirable. Vision is not hindered or 1 
occluded. CONSTRUCTION: Two specially arched | 
stainless steel probes bonded to an inter- 
PLIABLE mediary length of silicone tubing. 
CONTOUR FITTED 
HYPOALLERGENIC AVAILABILITY: Each intubation set is indi- 
vidually packaged and sterile. Adult and 
AVAILABILITY: In boxes of 12 units each Pediatric sizes. 
U.S. Pat. pend. 


individually packaged & sterile. 





ORDER BLANK 


Expo Bandage @ $3.60/dozen 


Canaliculus Intubation Set (Adult or Pediatric) @ $6.25 ea. 


TOTAL 





ADDRESS 





Ke all checks payableto PROCEDURE MEDICAL PRODUCTS Ltd. 


P à RNY 290 NEW YORK NY 1nna3 — 


PARS PLANA VITREOUS SURGERY 
THE MIAMI TECHNIQUE 
THE WILMER INSTITUTE 


MAY 15, 16 and 17, 1975 
(limited to 18 registrants) 


This course is a continuation of the vitreous surgical courses 
previously given by Robert Machemer, M.D. in Miami. It is 
designed for ophthalmologists who do pars plana vitreous 
surgery and will include discussion of instrumentation, in- 
dications, case selection, surgical technique, and pre and 
postoperative management. A laboratory surgical session and 
observation of vitreous surgery in the operating room are 
planned. 


Faculty: Registration fee $300.00 


Ronald G. Michels, M.D. Write to: 

Johns Hopkins University Ronald G. Michels, M.D. 
Wilmer Institute 116 

Thomas M. Aaberg, M. D. Johns Hopkins Hospital 

Medical College of Wisconsin Baltimore, Maryland 21205 


Steve T. Charles, M. D. 
National Eye Institute 





Eye Research Institute of 
THE RETINA FOUNDATION 


=ў 


Announces a Course in 
PRACTICAL ASPECTS OF PHOTOCOAGULATION 
JUNE 19-21, 1975 


The curriculum will encompass both the fundamental and practical aspects of xenon arc and argon laser photocoagulation 
and will consist of lectures, clinical demonstrations, small seminars, and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 


Effects of Photocoagulation on Ocular Tissue 
b. Principles and Techniques of Photocoagulation 
f Fluorescein Angiography as Related to Photocoagulation 
Diseases Treated by PPhotocoagulation 
Clinical Results of Treatment 
Complications of Photocoagulation 
Potential New Uses for Lasers 
Clinical Demonstrations 


FACULTY: 


Charles L. Schepens, M.D. Felipe |. Tolentino, M.D. 
Ichiro D. Okamura, M.D. Oleg Pomerantzeff, Dipl. Eng. 
Robert J. Brockhurst, M.D. Lloyd M. Aiello, M.D. 

J. Wallace McMeel, M.D. Tatsuo Hirose, M.D. 

H. MacKenzie Freeman, M.D. Clement Trempe, M.D. 
Ronald C. Pruett, M.D. Richard Simmons, M.D. 


REGISTRATION: 
Fee—$250 
For registration and details — 


J. Wallace McMeel, M.D., Department of Retina Research 
EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 


20 STANIFORD STREET Boston, Massachusetts 02114 
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^ "* ^ The most important reason- ` 

for specifying Optemp' | : 

sterile, disposable cautery | 
is not visible here 


s 
aN 


The reason: Optemp comes from Alcon, 3 
the company that first made the sterile, disposable cautery available pE 
to the ophthalmic surgeon.. .a company that stands behind its products. z 


Over 450,000 Optemp cauteries have been used to date. 
Ask for Optemp at your hospital and see how well it satisfies 
all your needs in a disposable cautery. 


Optimum 300° C temperature: hot enough for a 
instant occlusion of capillaries, “cool” enough to minimize tissue damage. я 1 5 





Excellent visibility: elongated tip provides unrestricted field of vision. 


Easy to use: Optemp is lightweight, well balanced, 
. maneuverable; battery-powered with no cords to get in the way. 


Sterile and economical: sterile as received, no chance 
of cross-infection; saves the cost of resterilization. 





А Surgical Products ыр CE Laboratories, Inc. 
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E. Sterile 
Ointment-Sterile 
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Conjunctivitis: = 
САКАМҮСІМ OPHTHALMIC acts against sensitive _ 

- strains of Staphylococci, Streptococci, H. influenzae, ^. 
Н. aegyptius, M. lacunata, and Neisseria sp.; including 
N. gonorrhoeae generally isolated in conjunctivitis. 







Corneal ulcer: 

GARAMYCIN OPHTHALMIC acts against sensitive D 
strains of Pseudomonas aeruginosa, Proteus sp., as well _ A 
as Staphylococci and Streptococci generally isolated ; 
in corneal ulcer. : 







Keratitis, 
Keratoconjunctivitis: 
- GARAMYCIN OPHTHALMIC acts against sensitive 


strains of Staphylococci and Streptococci generally 
isolated in keratitis and keratoconjunctivitis. 









Blepharitis, 

Blepharoconjunctivitis: 

GARAMYCIN OPHTHALMIC acts against sensitive 
strains of E. coli, Enterobacter aerogenes (formerly 
Aerobacter), K. pneumoniae, as well as Staphylococci 
generally isolated in blepharitis and 
blepharoconjunctivitis. 









Meibomianitis: 

GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Staphylococci generally isolated in 
meibomianitis. 








Dacryocystitis: 

GARAMYCIN OPHTHALMIC acts against sensitive 
strains of Pneumococci generally isolated in 
dacryocystitis. 
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. gentamicin sulfate 
Ophthalmic 


- Solution-Sterile 


E . . 

_ Ointment-Sterile 
_ Each cc. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 


3 ш Antibacterial activity against a wide range of 
. sensitive ocular pathogens. 


E m Highly active against problem organisms: 
— P. aeruginosa (certain strains) and Proteus sp. 


By day: 

Sterile, isotonic 

solution within the 

pH range of tears; 

avoids blurring 

By night: 
Bland, white 
petroleum-base 
ointment is 
gently emollient 






*Due to sensitive pathogens. 
* This may occur in future. Resistance to gentamicin has 
been produced (with difficulty) in vitro by repeated exposures. 





_ in common ocular infections’ 
. wide gram-negative spectrum 


DESCRIPTION Gentamicin sulfate is a water soluble antibiotic of the 
aminoglycoside group active against a wide variety of pathogenic gram- 
negative and gram-positive bacteria. 
GARAMYCIN Ophthalmic Solution is a sterile aqueous solutior buffered 
to approximately pH 7 for use in the eye. Each ml. contains gentamicin 
sulfate (equivalent to 3.0 mg. gentamicin), disodium phosphate, mono- 
sodium phosphate, sodium chloride, and benzalkonium chloride as a 
preservative. 
GARAMYCIN Ophthalmic Ointment is a sterile ointment, each gram 
containing gentamicin sulfate (equivalent to 3.0 mg. gentamicin) in a 
bland base of white petrolatum, with methylparaben and propylparaben 
as preservatives. 
ACTIONS The gram-positive bacteria include coagulase-positive and 
coagulase-negative staphylococci, including certain strains that are re- 
sistant to penicillin; Group A beta-hemolytic and nonhemolytic strepto- 
cocci; and Diplococcus pneumoniae. The gram-negative bacteria include 
certain strains of Pseudomonas aeruginosa, indole-positive and indole- 
negative Proteus species, Escherichia coli, Klebsiella pneumoniae (Fried- 
lander's bacillus), Haemophilus influenzae and Haemophilus aegyptius 
(Koch-Weeks bacillus), Aerobacter aerogenes, Moraxella lacunata (diplo- 
bacillus of Morax-Axenfeld), and Neisseria species, including Neisseria 
gonorrhoeae. Although significant resistant organisms have not been 
isolated from patients treated with gentamicin at the present time, this 
may occur in the future as resistance has been produced with difficulty 
in vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution and Ointment are 
indicated in the topical treatment of infections of the external eye and its 
adnexa caused by susceptible bacteria. Such infections embrace conjunc- 
tivitis, keratitis and keratoconjunctivitis, corneal ulcers, blepharitis. and 
blepharoconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are contraindicated in patients with known hypersensitivity to 
any of their components. 
WARNINGS GARAMYCIN Ophthalmic Solution is not for injection. 
It should never be injected subconjunctivally, nor should it be directly 
introduced into the anterior chamber of the eye. 
PRECAUTIONS Prolonged use of topical antibiotics may give rise to 
overgrowth of nonsusceptible organisms, such as fungi. Should this occur, 
or if irritation or hypersensitivity to any component of the drug develops, 
discontinue use of the preparation and institute appropriate therapy. 
Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been reported with 
the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of GARAMYCIN 
Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthalmic Solu- 
tion: instill one or two drops into the affected eye every four hours. In 
severe infections, dosage may be increased to as much as two drops once 
every hour. 
GARAMYCIN Ophthalmic Ointment: apply a small amount to the 
affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution—Sterile, 5 ml. 
plastic dropper bottle, sterile, box of one. 
GARAMYCIN Ophthalmic Ointment—Sterile, 8 ounce tube, box of one. 
Store away from heat. NOVEMBER 1973 


Schering Corporation, Kenilworth, N.J. 07033 
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(O KINDS OF 


CONVENIENCE 
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KEELER POCKET OPHTHALMOSCOPE 


Here’s a scope that offers you not only the con- 
venience of pocket size (it’s only.7 inches long 
and 272 ounces light), but also big instrument per- 
formance. It features a six beam control, more 
than any other small ophthalmoscope. These are 
the beams you get: 


Ш Wide Angle, for general fundus examination. 


Ш Detail, for easy traverse of small pupils and 
detailed study of small fundal areas. 


Ш Red-Free, more contrast for examination of 
retinal vessels. 


Ш Macular, a narrow light pencil to minimize cor- 
neal reflex and permit remarkably clear ob- 
servation of the macula. 


Slit, for confirming elevations or depressions 
on the fundus and for inspection of the cornea 
and anterior chamber. 


Target and green filter for the detection of 
eccentric fixation. 







E KIND OF 
PERFORMANCE 


KEELER RETINOSCOPE 


No other retinoscope offers you the convenience 
of choosing the features you like from 24 dit 
ferent versions. You can virtually custom design 
your own instrument when you select from the 
following: 


W Focusing spot with fixation target. 


Ш Streak with the added convenience of inde- 
pendent control of light vergence and streak 
rotation. 


Ш Semi-reflector or aperture optics. 
[ Orbital or brow rest. 


Ш Cord, rechargeable, or battery-powered handie 


Combine any of these convenient features of torm 
and function and you'll have a retinoscope tnavs 
truly yours. 


Keeler pocket ophthalmoscope and retinoscope. Each with its own kind of convenience, both 
with superior optics for the one kind of performance you deserve: Keeler quality performance. 


Call or write: David Keeler, Broomall, Pa. or Wally Parama, west coast. 


< 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353 43550 
КЕ Е LE R 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 





LUCRATIVE SITUATIONS 


... for Ophthalmologists 


Your choice of private practice, 
group, hospital and industrial situ- 
ations immediately available 
throughout the U.S. A personal- 
ized, confidential and ABSO- 
LUTELY COST-FREE service, 
providing a depth of specialized 
expertise in matching the goals 
and qualifications of Physicians 
with the opportunities and re- 
quirements of clients. Send c. v. 
to Paul Switzer, President. 


WORLD WIDE HEALTH 
CONSULTANTS, INC. 


(The Selective Physician's 
Placement Service ) 
919 Third Ave. New York, N.Y. 10022 
Tel. (212) 421-1240 





X Self-correcting needle} 
finds position, depth 


Effective destruction of 
papilla within 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 

Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 


О Invoice after 30 days 

D Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-58 

5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


DR. 





STREET 
C/S 





Pilocar’ 
Twin Pack 


(pilocarpine hydrochloride) 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solu- 
tions are buffered, stabilized solutions of 
pilocarpine hydrochloride and hydroxy- 
propyl methylcellulose. The solutions are 
available in concentrations of 0.5%, 1%, 2%, 
3%, 4% and 6% pilocarpine hydrochloride. 
All the concentrations, in addition to the 
respective amount of the pilocarpine, 
contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution 
containing potassium chloride, boric acid 
and sodium carbonate. 

ACTION: As a miotic for treatment of 
glaucoma, especially open angle glaucoma. 
INDICATIONS: As a miotic in the treatment 
of glaucoma, more specifically, the chronic 
simple glaucoma of the open angle type. 
While the closed angle glaucoma differs 
completely from the open angle glaucoma, 
Pilocar Ophthalmic may be used to relieve 
the tension in patients seen early, during 
hospital diagnostic tests, and prior to 
surgery. The most prevalent clinical appli- 
cation for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic 
glaucoma). Pilocar acts as a miotic to con- 
tract the pupil and reduce the intraocular 
pressure, thereby attaining the desired relief. 
In acute glaucoma, the objective aims at 
opening the anterior chamber to lower 
intraocular pressure by medical means, i.e., 
Pilocar, for at least 12 hours prior to 
emergency surgery. 

WARNING: For topical ophthalmic use 
only. If signs of sensitivity develop during 
treatment or irritation persists or increases, 
patient should be advised to discontinue 
use and consult prescribing physician. 
DOSAGE AND ADMINISTRATION: The 
initial dose is one or two drops. This is 
repeated up to six times daily depending on 
individual response. During acute phases, 
the miotic must also be instilled into the 
unaffected eye, as it may be subject to an 
attack of angle closure glaucoma. The 
frequency of instillation and the concen- 
tration of the Pilocar depends on the 
severity of the glaucoma and response of 
the patient. The ophthalmologist must 
ascertain just how much miotic is necessary 
for each individual patient. 

HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2—15 ml. plastic squeeze dropper tip 
bottles—0.5%, 1%, 2%, 3%, 4% and 6% | 
pilocarpine HCI. Also available in single 

15 ml. plastic squeeze dropper tip bottles... 
same concentrations. 


SMP Division 


Cooper Laboratories (P.R.), Inc. Mme 
San German, Puerto Rico 00753 cos.flo 
e 




















The 





Glaucoma 


Savings m 
Plan 


Cost is a troubling concern for today’s senior 
citizens. And cost of long-term medication can be 
especially worrisome for the glaucoma patient. 

So, why not help ease the cost burden by 
prescribing РПосаг* Twin Pack. 





Pilocar Twin Pack saves money 

Offers a full 30 ml. of pilocarpine in two 
convenient 15 ml. bottles. 

Available at a price lower than 30 ml. bottles 





of most other brands. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over a single 30 ml. 
size bottle. Patients can pack one in their pocket or 
handbag...leave one conveniently at home. 

Also, the small bottles help maintain sterility 
of the solutions. 

In short, it’s easy to see how patient dividends 
add up with Pilocar Twin Pack. 





classic for the cost-conscious 


Program to Include: 
e Pathology of 
Vitreous 


e Vitreous in 
Cataract Surgery 


e Ultrasound 
e Vitrectomy 


Social events 
and 

ladies activities 
included. 


MAIL TO: 
Ophthalmology Seminar 
Touro Infirmary 

1401 Foucher St. 


New Orleans, La. 70115 


THE VITREOUS 


IN CLINICAL OPHTHALMOLOGY 


A TWO-DAY TUTORIAL CONFERENCE SPONSORED BY 
TOURO INFIRMARY EYE RESEARCH DIVISION. 


APRIL 4-5, 1975, ROYAL SONESTA HOTEL 


NEW ORLEANS, LOUISIANA 


FACULTY 

Dr. Steve Ryan 
Los Angeles, New York, 
California New York 

Dr. Jerry Shields Dr. Nick Douvas 
Philadelphia, Port Huron, 
Pennsylvania Michigan 


Dr. Jackson Coleman Dr. Gerald Cohen 


New Orleans, 
Louisiana 

Dr. Kurt Gitter, 
Program Chairman 
New Orleans, 





Dr Norman Jaffe Dr. Edward Okun Louisiana 
Miami Beach, St. Louis, 

Florida Missouri 

MODERATORS 


Dr. Gholam Peyman 
Chicago, 

Illinois 

Dr. David Kasner 
Miami, New Orleans, 
Florida Louisiana 


REGISTRATION FEE: $175— Practicing Ophthalmologists 
$100— Residents 


Dr. Walter Cockerham 
New Orleans, 
Louisiana 


Dr. Mercer McClure 









STUART |. BROWN, M.D. 
JORGE N. BUXTON, M.D. 


DOMINICK DIMAIO, M.D. 
FRANK B. HOEFLE, M.D. 


MICROSURGERY SESSIONS. 
Registration limited to 20 
Registration Fee: 





SECOND ANNUAL CORNEAL MICROSURGERY COURSE 


THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 


S. ARTHUR BORUCHOFF, M.D. 


HERNANDO CARDONA, M.D. 
D. JACKSON COLEMAN, M.D. 


LECTURES, SLIDES, FILMS, LIVE CLOSED-CIRCUIT TELEVISED SURGERY AND SUPERVISED PRACTICE 


$400.00 (Luncheons and Dinner included) 
Residents: $150.00 


For Registration and further information, please write: 
















UNDER THE AUSPICES OF 


MAY 1, 2 and 3, 1975 
SPEAKERS 


GERALD B. KARA, M.D. 
RICHARD H. KEATES, M.D. 
J. HARRY KING, M.D. 
ENRIQUE MALBRAN, M.D. 
FRANK POLACK, M.D. 

A. BENEDICT RIZZUTI, M.D. 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 














YOU CAN'T 
PRESCRIBE A SAFER 


STEROID. 4 


HBAS (medrysone)eee FOR THE TREATMENT 
OF SUCH CONDITIONS AS 
CHRONIC ALLERGIC CONJUNCTIVITIS. 


The "pressure-sparing" effect! of HMS® (medryscne) 
Liquifilm* ophthalmic suspension makes it unique 
among steroids. 








When HMS is used to treat conditions like vernal 
conjunctivitis, episcleritis and epinephrine 
sensitivity, you get all the potency you need 
without compromising safety. In this way, you can 
reserve the more potent steroids for the more 
severe conditions. 





So for superficial inflammations, prescribe a 
steroid that fits the condition. Prescribe HMS. 
There's none safer. 


HMS* (medrysone 1.0%) Liquifilm® 
Ophthalmic Suspension CONTRAINDICATIONS: HMS* 


(medrysone) is contraindicated in the following conditions: Acute 
superficial herpes simplex. Viral diseases of the conjunctiva and 
corneal, Ocular tuberculosis. Fungal diseases of the eye Hypersensi- 
tivity to any of the components of the dru 
WARNINGS: 1. Acute purulent goes | infections of the eye may 
by masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been 
reported with prolonged use of topical steroids. In high dosage they 
have been associated with corneal thinning. 3. Prolonged use of 
topical steroids may increase intraocular pressure, with possible 
resultant glaucoma, damage to the optic nerve, and defects in visual 
acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in 
those susceptible to a rise in intraocular pressure upon application of 
topical steroids, there is less effect on pressure with HMS than with 
dexamethasone or betamethasone. 4. Prolonged use of topical 
corticosteroids may rarely be associated with development of posterior 
subcapsular cataracts. 5. Systemic absorption and systemic side 
effects may result with the use of topical steroids. 6. HMS®(medry- 
sone) is not recommended for use in iritis and uveitis as its thera- 
peutic effectiveness has not been demonstrated in these conditions. 
7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested 
8. Prolonged use may aid in the establishment of secondary ocular 
infections from fungi and viruses liberated from ocular tissue 
Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so 
that possible risk to the fetus may be justified by the expected bene- 
fit to the mother. PRECAUTIONS: With prolonged use of HMS* 
(medrysone) the intraocular pressure and lens should be examined 
riodically. In persistent corneal ulceration where asteroid has 
Б used, or is in use, fungal infection should be suspected. 
ADVERSE REACTIONS: Occasional transient Stinging and burning 


may occur on е ERCAN 
Irvine, California/ Montreal, Canada 


# 
1. Becker, В. and Kolker, А. Е. “Intraocular pressure response to topical corticosteroids” in Ocular Therapy, in 
Complications and Management, Irving Leopold, Editor. C. V. Mosby, St. Louis, 1967, pp. 19-83 ay 








... In sharp, focus with DURA-T. We've taken the “feeling” out of regular contact 
lenses. What? Yes, that's right. DURA-7 Lenses are specially processed to be up to 
3096 thinner and lighter than the same lens made the usual way. And that means 
less edge, more comfort and quick focus on the final lens first. For free DURA-T 
Fitting Technique Brochure write: 


MILTON ROY COMPANY 
ee А ЧЕ OPHTHALMIC GROUP 
Р.О. Box 1899 / Sarasota, Florida 33578 / (813) 755-1526 


sterile, disposable cryoextractor 
with a smaller operating tip 
for better visibility 


Microphake 


sterile, disposable 


| 


cryoextractor 

















Featuring new advanced design | 
based on experience accumulated | 
in thousands of lens extraction | 
procedures, Microphake cryo- | 
extractor offers many advantages | 
over instruments currently | 
available: | 
| 
| 
| 
! 
[ | Improved viewing of operative site, M || Self-contained unit... holds 
especially when using microscope M sufficient coolant to keep tip at 
zu н E | rati rature for al 
C] Small tip (1.5 mm?) also minimizes | аре ting temperature for about 
es ; B three minutes 
chances of inadvertent adhesions | 
СҮ Available Wick | [] койы LY н реор1е who 
mene introduced the first sterile, disposable 
straight or curved E. 1 
» cryoextractoi 
tip | 
(] Lightweight, Available wherever you practice surgery 
easily maneuver- Ask your O.R. Supervisor how Microphake 
able... fits the can be made available at your hospital. 
hand comfortabl dos х 
bv For more information, ask your local 
1 Ready for use in seconds, quickly Alcon Surgical representative, or write 
reaching effective cooling temperature Surgical Products Division, Alcon 


: (—29* C) Laboratories, Inc., P.O. Box 1959, 
Fort Worth, Texas 76101. 


т Surgical Products Division, А1соп Laboratories, Inc., Ft. Worth, Texas 76101 


©1974 by Aleon Laboratories, Inc. 


Mark Your Calendars 
Now 
for the international 


symposium on 
new and controversial 


aspects of 
(includes luncheons, dinners vitreoreti nal Su rgery 


and evening entertainment): 


Physicians $300 «Wives $100 April 10-12, 1975 
Due to Limited Enrollment Texas Medical Center 
Advance Registration is Required Houston, Texas 


Registration Fee 


For further information and 
Registration Materials: 


McPherson Associatese6436 Fannin—Suite 800 
Houston, Texas 77025•еРһопе (713) 529-5828 











NEW BOOK 


PRACTICAL OPHTHALMOLOGIST 


A.S.M. Lim FRCS.FRACS C.Y.Khoo FRCS Dedicated to Ida Mann DSc FRCS.FRACS 
170 Pages, 87 Illustrations (34 in Full Colour) Contents & Contributors: 


£4.00, US$10.00, AUST $8.00 Free Postage CATARACT SURGERY 


COMMENTS J.Chang, J.E.K.Galbraith, C. Y. Khoo, 
: . P Kobchai, A.S.M. Lim, S.R.K. Malik, 
SUPERB 22 Seles bes ARS A Mieres US oS prin 1. Mann, D. Sabiston, I. Salim, H. Scheie; 
Sir Stewart Duke - Elder (UK) K. Y. Wong. 


“VERY INFORMATIVE & PRACTICAL_____.____. CLOSED ANGLE GLAUCOMA 
Ronald Lowe (Australia) C.Y.Khoo, A.S.M.Lim, R. Lowe, H. Scheie. 


“EXTREMELY USEFUL- ------------------` SOFT LENSES 
Michael Hogan (USA) J.Hornbrook, C. Y. Khoo, A. Nakajima, 


"BEAUTIFULLY ILLUSTRATED & INTERESTING М. Ruben, A. Schlossman. 


Ramon Castroviejo (USA) ACUPUNCTURE in the Peoples Republic 
of China. 


T. M. Chong. E. K. Koh, A. S. M. Lim. 





Lac c E MEDI EE ae lo. UIS а AR ny Spee TE E ILU I I. ] 
Г P.G. Medical Books 
413, Tanglin Shopping Centre 
19, Tanglin Road. NAME: 
Singapore 10. 


ADDRESS: 








Please send me a copy/copies of the Practical 





Ophthalmologist. My cheque for — . is enclosed. 

















When the leading oral antiglaucomatous drug proves inadequate to the role, NEPTAZANE 
is waiting in the wings. Effective in blocking aqueous humor secretion to reduce 
intraocular pressure, it’s the long-acting carbonic anhydrase inhibitor that may be 


better tolerated in long-term therapy, or when patients fail to respond or become intolerant 
of other anhydrase inhibitors. 


dications: For adjunctive treatment of chronic simple (open angle) glau- 
ота, secondary glaucoma, and preoperatively in acute angle closure glau- 
oma where delay of surgery is desired in order to lower intraocular pressure 
ontraindications: Severe (absolute) or hemorrhagic glaucoma; of doubtful 
se in peripheral anterior synechiae; chronic noncongestive angle-closure 
laucoma; adrenocortical, hepatic, or renal insufficiency; electrolyte imbalarce 
ates, e.g., hyperchloremic acidosis; sodium and potassium depletion states. 
arnings: Although teratogenic effects demonstrated in rats at high doses 
ave not been evidenced in humans, Methazolamide should not be used in 
omen of child-bearing potential or in pregnancy, especially in the first trimes- 
Preunless the expected benefits outweigh potential adverse effects 


hrgnic simple (open-angle) glaucoma and secondary glaucoma 





wee 2 


LEDERLE LABORATORIES A Division of American Cvanamid Companv. Pearl River. New York 10965 


Precautions: Use with caution in patients with cirrhosis or hepatic insuffi- 
ciency to forestall hepatic coma; those on steroid therapy; those with pulmo- 
nary obstruction or emphysema to avoid acidosis. Electrolyte balance should be 
maintained. Although not reported thus far with this drug, reactions common 
to sulfonamide derivatives, such as fever, leukopenia, hemolytic anemia, bone 
marrow cepression or renal calculi, may occur. 

Adverse Reactions (relatively mild and disappear on withdrawal or dosage 
adjustment): anorexia, nausea, vomiting; malaise, fatigue or drowsiness, head- 
ache; vertigo, mental confusion, depression, paresthesias. Urinary citrate ex- 
cretion and uric acid output is decreased during use of this drug, but urinary 
calculi have not been reported. 


rd pad z 





The AMA made an investment 
in 1,850 kids in East Harlem 


We're betting it pays off 
in better health for 
thousands of other children. 


Hundreds of thousands of needy children never even get 
near an examining room. Cases of nutritional de- 
ficiencies, orthopedic defects, anemia and other health 
problems go undetected. Problems that could be 
corrected—if identified early. 

That's why the AMA made the investment in those 
1,850 kids. It joined with the Mt. Sinai School of 
Medicine and the East Harlem community in the 
planning, funding, and implementing of a demonstration 
School health screening program for the early identi- ^^ —~-—————————————. 
fication and correction of physical, sensory, social Join us. 
and psychological defects. We can do much more togeth 

We're betting this program pays off in better health 
for these children--and thousands of others. Because 
it will serve as a model that other organizations and 
communities can use in developing their own school 
health screening programs. 

Physicians often ask what the AMA really does. This 
program is just one of many AMA activities — all 
made possible by the physicians who support the AMA 
through their membership. Find out more about the 
AMA, how it serves the public, how it serves you. 

Just send us the completed coupon. 


Dept. DW 

American Medical Association 
535 N. Dearborn St. 

Chicago, Ill. 60610 


Please send me more information on 
the AMA and AMA membership. 


Name 
Address 
City/State/Zip 


-——————— — — — 4 





When Hydrazol, Softcon Products’ new brand 
of acetazolamide, was tested against the Standard, 
significantly higher mean plasma levels were obtained 
at one and at two hours with Hydrazol. Comparable levels 
were maintained for the remainder of the test period. 


excellent: 
bioavailability 


priced to save 


your patient money 


Caution: Federal law prohibits dispensing 
without prescription. 

Description: Each Hydrazol (acetazolamide) 
tablet contains 250 mg acetazolamide. 


Indications: For adjunctive treatment of 
chronicsimple (open angle)glaucoma, second- 
ary glaucoma, and preoperatively in acute 
angle closure glaucoma where delay of surgery 
is desired in order to lower intraocular pres- 
sure. 

Contraindications: Hydrazol (acetazolamide) 
therapy is contraindicated in situations in 
which sodium and/or potassium blood serum 
levels are depressed, in cases of marked kid- 
ney and liver disease or dysfunction, su- 
prarenal gland failure, and hyperchloremic 
acidosis. Long-term administration of aceta- 
zolamide is contraindicated in patients with 
chronic noncongestive angle closure glau- 
coma since it may permit organic closure of 
the angle to occur while the worsening glau- 
coma is masked by lowered intraocular pres- 
sure. 

Warnings: Studies of acetazolamide in rats and 
mice have cemonstrated teratogenic and em- 
bryocidal effects at doses in excess of 10 times 
those recommended in human beings.There is 
no evidence of these effects in human beings. 
However, acetazolamide should not be used in 
pregnancy, especially during the first trimes- 
ter, finiess the benefits to be expected out- 
weigh these potential adverse effects. 
Precautions: Increasing the dosage above one 
gram usually does not increase the desired 


ACETAZOLAMIDE PLASMA LEVELS — HYDRAZOL VS. THE STANDARD 


30 


"a Hydrazol* 


ACETAZOLAMIDE PLASMA LEVELS, MCG/ML 


Time, Hours 





4 


The Standard* 


*Mean + standard error 


8 12 


Crossover study; 12 healthy adults after single oral doses of 500 
mg (2 tab/each drug). Data on file—Softcon Products. 


effect and may increase the incidence of 
drowsiness and/or paresthesia. 


Adverse reactions: Adverse reactions common 
to all sulfonamide derivatives may occur; 
fever, rash, crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic pur- 
pura, hemolytic anemia, leukopenia, pancyto- 
penia, and agranulocytosis. Precaution is 
advised for early detection of such reactions 
and the drug should be discontinued and 
appropriate therapy instituted. 

Adverse reactions noted during short term 
therapy have been minimel. They include: 
paresthesias (particularly a "tingling" feeling 
in the extremities), some loss of appetite, po- 
lyuria, and occasional instances of drowsiness 
and confusion. 

During long-term therapy, an acidotic state 
may occasionally supervene This can usually 
be corrected by the administration of bicar- 
bonate. 

Transient myopia has been reported. This 
condition invariably subsides upon diminu- 
tion or discontinuance of the medication. 
Other occasional adverse reactions include: 
urticaria melena, hematuria, zlycosuria, hepat- 
ic insufficiency, flaccid paralysis, and con- 
vulsions. 


Dosage and administration: Hydrazol (aceta- 
zolamide) should be used asan adjunct to the 
usual therapy for glaucoma. The dosage em- 
ployed in the treatment of chronic simple 
(open-angle) glaucoma ranges from 250 mg to 


1 gram of acetazolamide per 24 hours, usually 
in divided doses for amounts over 250 mg. It 
has usually been found that a dosage in excess 
of 1 gram per 24 hours does not produce an 
increased effect. In all cases, the dosage 
should be adjusted with careful! individual 
attention both to symptomatology and ocular 
tension. Continuous supervision by a physi- 
cian is advisable. 

In thetreatment of secondary glaucoma and in 
the preoperative treatment of some cases of 
acute congestive (closed-angle) glaucome, the 
preferred dosage is 250 mg every four hours, 
although some cases have responded to 250 
mg twice daily on short-term therapy. In some 
acute cases, it may be more satisfactory to 
administer an initial dose of 500 mg followed 
by 125 or 250 mg every 4 hours, depending on 
the individual case. A complementary effect 
has been noted when acetazolamide has been 
used in conjunction with miotics and mydriat- 
ics as the case demanded. 

Note: The dosage recommendations for glau- 
coma differ considerably from those for other 
indications for acetazolamide, since treatment 
of glaucoma is not dependent upon carbonic 
anhydrase in the kidney. 

How supplied: 250 mg round, yellow, quarter- 
scored tablets; coded "SP 250” (NDC 0346- 
0250-51) bottles of 100. 

Full information is available on request. 
Softcon Products 

Div. Warner-Lambert Company 

Morris Plains, N.J. 07950 


Transilluminated SOFTCON 
Bandage Lens 


Under the SOFTCON lens, 
bullae are protected from 
painful lid irritation, surface 
irregularities are minimized, 
bullae are reduced and givena 
chance to heal. 








Softeon 


vifilcon A) 


BANDAGE LENS 


for the treatment of 
bullous keratopathy 


A protective cover that can bring 
immediate and complete relief of pain 


Until now, the pain of bullous keratopathy was often a 
virtual mandate for surgery. Now the SOFTCON Band- 
age Lens offers the patient round-the-clock pain relief 
and the physician a welcome opportunity to watch and 
wait. Edema may be so well controlled with the 
SOFTCON lens and hypertonic saline, that other mea- 
sures never become necessary. In any case, aninterim 
period of SOFTCON lens wear wont compromise 
future alternatives. In a study of 419 eyes wit bullous 
keratopathy, the SOFTCON lens gave complete pain 
relief in 74% of cases and partial relief in 20%! 


Distinct physical properties that enhance 
corneal metabolism 

The SOFTCON lens is gel-like and virtually nonirritat- 
ing, yet holds the curvature necessary for optical 
stability. The hydrophylic SOFTCON lens is about 55% 
water, equilibrates with the tear layer, and is permeable 
to oxygen and carbon dioxide. In a study of 465 eyes 
with bullous keratopathy, corneal status improved (by 
slit lamp evaluation) during SOFTCON lens wear in 
66%, wasunchangedin 30%, and worsened inonly 3%! 


A chance to preserve and even improve 
visual acuity during therapy 


Before SOFTCON, treatment for severe corneal 
edemausually meant loss or limitation of existing visual 
acuity. A study of SOFTCON lens wear in 364 eyes 
with bullous keratopathy showed that visual acuity 
improved significantly in 33%, remained unchanged 
in 63%, and declined in only 4%! 





See next page for full product information. 


Aphakic Fuchs’ dystrophy. 
Note irregular reflex although 
cornea appears grossly clear. 
Acuity 20/160. 


After almost 2 years of con- 
tinuous SOFTCON bandage 
lens wear. 5% hypertonic saline 
solution b.i.d. Acuity 20/25 
with overspectacles. 





Sotteon 


(vifileon A) 


BANDAGE LENS 


for bullous 
keratopathy 





DESCRIPTION The SOFTCON (vifilcon 
A) corneal bandage lens is a semispher- 
ical flexible shell which covers the cornea 
and the adjacent sclera. The lens is com- 
posed of vifilcon A, a soft hydrophilic 
plastic co-polymer of 2-hydroxyethyl 
methacrylate and povidone, N.F. The 
chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When 
fully hydrated, the lens contains about 
55% water by weight 


INDICATIONS The SOFTCON bandage 
lens may be useful in the treatment of 
bullous keratopathy to aid corneal heal- 
ing, to relieve pain, to reduce corneal 
edema and, in selected cases, to improve 
vision. 


CONTRAINDICATIONS Presence of any 
active infection of the eye. 


WARNINGS The SOFTCON (vifilcon A) 
lens must be stored aseptically only in 
Lensrins™ NP. Use of other solutions, 
drops or cleaners may result in irritation 
or injury to the eye 

Patients must be instructed to consult their 
physician immediately if the eye becomes 
uncomfortable or irritated. 

The lens must not be used in combination 
with solutions commonly used for cleans- 
ing, wetting and storage of conventional 
hard acrylic contact lenses, or with over- 
the-counter eye drops or medications 
These solutions or medications may 
cause serious damage to the cornea when 
used with the corneal bandage lens. Cos- 
metics and hair sprays must not be 
allowed to come in contact with the lens 
Patients should be warned accordingly. 
Safety in pregnancy has not been sub- 
stantiated 


PRECAUTIONS Active eye infections 
should be appropriately treated before the 
insertion of the SOFTCON (vifilcon A) 
bandage lens. 

Medications necessary to treat the disease 
condition should be used with caution, 
under close supervision. Hypertonic sa- 
line drops have been used concurrently 
without adverse effects. Quaternary am- 
monium compounds and other preserva- 
tives may cause ocular irritation. Other 
agents, epinephrine and fluorescein, for 


example, will cause discoloration of the 
lens. 

Excessivetearing, unusual eye secretions, 
and photophobia are not normal; if these 
symptoms occur, the patient should be 
examined to determine their cause. 

Eye irritation may occur within a short 
time after putting on a hypertonic lens. Re- 
moval of the lens will relieve the irritation. 
Rarely a lens may adhere to an eye as a 
result of wearing a hypotonic lens. If a lens 
adheresfor any reason, apply Lensrins NP 
and wait until the lens moves freely before 
removing it. 

Lenses exposed to the air will dehydrate 
and become brittle. If this occurs, the lens 
should be soaked in Lensrins NP for one 
hour. 


ADVERSE REACTIONS The following 
adverse reactions have been reported 
in patients using this lens for bullous 
keratopathy: corneal ulcer, ocular inflam- 
mation, ocular pain, hyperemia, kerato- 





Pain relief and 
improved corneal 
status in most 
patients; untoward 
experiences in 
very few 


IN A STUDY OF 493 EYES 
(461 PATIENTS) WITH 
BULLOUS KERATOPATHY': 


Final wearing status 
Lens wear continued. ‚65% 
Lens therapy сотр!еїей.....23% 


Lens wear terminated. ...... 9% 
МОЕ аазам, 3% 
Untoward experience 
during lens therapy 
Мое: ЛАЙ ҮӨбУ 9. т. 728% 
Type of untoward 
experienc 

[Мет жуа ite Sheet aera gas oe 24 
TOI are eme ea, та ‚18 
Discolered «ts 500 ics ns 14 
Uncomfortable.. ...... 48 
Deposit on lens. ... .24 
Notstatedi s. fis. cea M5 





conjunctivitis, candida keratitis, neovas- 
cularization, excessive tearing and 
conjunctival injection. 


DOSAGE AND ADMINISTRATION 
Cleaning and Disinfecting Procedures 
If the lens requires cleaning, it should be 
removed and cleaned by the physician by 
gently rubbing both sides of the lens be- 
tween the fingers with a drop or two of 
Lensrins NP, followed by a rinse with luke- 
warm Lensrins NP. Anylensremovedfrom 
the eye should be disinfected before being 
reapplied to the eye. The lens should be 


transferred to the glass vial supplied, filled 
three-quarters full with Lensrins NP and 
stoppered with a silicone rubber stopper. 
The vial is then closed with an aluminum 
tear seal, crimped with a crimping togl and 
then boiled for at least fifteen minutes in 
either a boiling water bath or office steri- 
lizer. Allow the lens to cool before remov- 
ingfromthe vial and insertion onto the eye 


Insertion and Removal Lenses should 
be applied and removed only by the physi- 
cian. All patients should be instructed in 
the technique of removing a lens should 
this become necessary. 


Fitting and Wearing Schedule Patients 
may be fitted with lenses in refracting 
powers ranging from high minus 
(—25.00 D) to high plus (+25.00 D) in 
0.50 diopter steps. These lenses are not 
recommended for use in cases of ame- 
tropia to correct visual acuity. 

The SOFTCON (vifilcon A) bandage lens 
isto be worn continuously, for 24 hours a 
day, following initial application. Patients 
should be followed closely during initial 
stages of treatment. The lens should be 
comfortable and the pain of bullous kera- 
topathy should be relieved. If the lens is 
notcomfortable and pain persists, another 
lens should be tried for appropriate fit. 
Patients should be examined periodically 
for proper fit of the lens. A healing cornea 
may change in geometric relationship 
between the eye and the lens. Intolerance 
and discomfort experienced during heal- 
ing can usually be eliminated by refitting 
the eye with a different lens. It is not ordi- 
narily necessary to remove the lens from 
the patients eye at each follow-up visit 
The lens can be examined on the eye with 
a slit lamp. 


HOW SUPPLIED Each SOFTCON 
(vifilconA) lensis supplied sterile in a glass 
vial containing sodium chloride solution, 
USP. The label shows base curve, diam- 
eter, refractive power in diopters and 
thickness 


The following are the common lens 
dimensions available: 


BaseCurves 7.8  OverallChord 135 
(mm of radius) 8.1 Diameters (mm) 14.0 
8.4 145 
87 15.0 


For lens cleaning or disinfecting, the fol- 
lowing materials are available: 


Lensrins NP; type | glass vials, 5 сс.; sili- 

cone rubber stoppers; aluminum seals; 

crimping tool (available directly from the 
West Co., Phoenixville, Penna 19460— 
Fermpress H 207) 


CAUTION: Federal Law Prohibits Dis- 
pensing Without A Prescription. 


Reference: 1. Data on file, Softcon 
Products, Div., Warner-Lambert Co. 


Softcon Products 
Div., Warner-Lambert Company 
Morris Plains, N.J. 07950 


For further information on any items 
in the Softcon Products line, write to 
Softcon Products Professional Serv- 
ices Dept., 201 Tabor Road, Morris 
Plains, New Jersey 07950 . 








IT TY T ET 7779 7 A3 


THIRTEENTH NEW YORK EYE AND EAR INFIRMARY 
SPRING CONTACT LENS SEMINAR 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
AND THE 
CONTACT LENS DIVISION AND CORNEAL CLINICS 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
MAY 17, 1975 
MARRIOTT’S ESSEX HOUSE 
NEW YORK CITY 


kak 


JORGE N. BUXTON, M.D. 
FRANK B. HOEFLE, M.D. 
JAMES J. KOVERMAN 


kee 


GUEST SPEAKERS 
JOSEPH BALDONE, M.D. 
CHESTER BLACK, M.D. 
OLIVER DABAZIES, M.D. 
JACK HARTSTEIN, M.D. 
WHITNEY G. SAMPSON, M.D. 
OTHERS TO BE ANNOUNCED 


kee 


“HARD vs SOFT CONTACT LENSES FOR COSMETIC USE” 
“INTRA-OCULAR LENSES vs CONTACT LENSES IN APHAKIA" 


efe e e e e he e he e e e ehe e e e e he e he e e e fe e e he e e he fe e e he e hee fe he e e e ee e e e e e e he e ee e he e e he e he e ehe КК ЖК КК КК ee КК e ee e f d à A 


Registration Fee: $50.00 (Luncheon and Cocktail Reception included) 
Residents: $25.00 


For Registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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When a highly potent | 
long-acting miotic 
is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


* Needs no refrigeration 

* Needs no reconstitution 

* Needs no eyedropper 

e Stable at room temperature 
forthree years 


HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 

in active uveal inflammation, and in 

most cases of narrow-angle glaucoma. 














When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


* Oral carbonic anhydrase inhibitor 

* Partially suppresses secretion of 
aqueous humor 

e Best used as adjunct to miotics 

* Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

* Lowered intraocular pressure may be 
maintained for 6 to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 
or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. 











For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please see following page. 








OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 





(DEMECARIUM BROMIDE} MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal inflammation; most 
cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution to patients with 
myasthenia gravis who are on systemic anticholinesterase therapy; con- 
versely, systemic anticholinesterase drugs for myasthenia gravis should 
be added cautiously. Succinylcholine should be administered with extreme 
caution before or during general anesthesia, because of possible respira- 
tory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neo- 
nate. During pregnancy weigh potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do not use, or 
use cautiously, when an intraocular inflammatory process is present. 


Compression of the lacrimal sac during and following instillation for a 
minute or two minimizes drainage into the nasal chamber. Wash hands 
immediately after instillation. Discontinue use if salivation, urinary incon- 
tinence, diarrhea, profuse sweating, muscle weakness, respiratory difficul- 
= ties, shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and pesticides 
- (gardeners, organophosphate-manufacturing plant or warehouse workers, 
- farmers, residents of communities which are undergoing insecticide spray- 
ing or dusting, etc.) should be warned of added systemic effects possible 
from absorption through the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing changes may be advisable. 
Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchial asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epi- 
lepsy, parkinsonism, and other disorders that may respond adversely to 
- vagotonic effects. Use extreme caution before intraocular surgery because 

of the possibility of hyphema. 


_ Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and erythro- 
cytes, with resultant systemic effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, brow ache, headache, and induced myopia 
with visual blurring; activation of latent iritis or uveitis; retinal detach- 
ment has been reported occasionally. Iris cysts may form, enlarge, and ob- 
scure vision, more frequently in children; cysts usually shrink when the 
miotic is discontinued but, rarely, may rupture or break free into the 
aqueous. Frequent examination is advisable. 

Prolonged use may cause conjunctival thickening and obstruction of 
nasolacrimal canals. If systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vomiting, diarrhea, dyspnea, 
bradycardia, cardiac irregularities), parenteral administration of atropine 
is indicated: 0.4 to 0.6 mg or more for adults, proportionately less for 
children; artificial respiration may be required. Similar therapy is indicated 
for overdosage. 


Lens opacities have been reported, and routine slit-lamp examinations 
should accompany prolonged use. Paradoxical increase in intraocular pres- 
sure may occur and be alleviated by a mydriatic. 

Dosage and Administration: Initial titration and dosage adjustments must 
be individualized to obtain maximal therapeutic effect. Patient must be 
observed closely during initial period. If response is not adequate within 
first 24 hours, consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, consult pre- 
scribing information for full details. 

Supplied: In 5-m! OCUMETER® Ophthalmic Dispenser containing 0.125 or 
0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative. 


For more detailed information, consult your MSD representative or see full pre- 
scribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 


TABLETS, 50 mg 


(DICHLORPHENAMIDE| MSD) 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels 
of sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 


Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypokalemia may 
develop with brisk diuresis, when severe cirrhosis is present, or during con- 
comitant use of steroids or ACTH. Interference with adequate oral electro- 
lyte intake will also contribute to hypokalemia. Hypokalemia can sensitize 
or exaggerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treated by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 

Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, 
renal calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, 
thrombocytopenia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, dizziness, ataxia, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue. 


How Supplied: Tablets containing 50 mg dichlorphenamide 
each, in bottles of 100. 

For more detailed information, consult your MSD representative MERCK 
or see full prescribing information. Merck Sharp & Dohme, SHARP: 
Division of Merck & Co., INC., West Point, Ра. 19486 D 
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Cat. No. 5090 Sterile Disposable KAUFMAN VITRECTOR 
Kit (including cutting head, suction syringe 
and connecting tubing) $75 box of 5 


Cat. No. 5091 Power Unit for VITRECTOR $100 each 


Cat. No. 5092 Complete VITRECTOR Assembly (including 
5 sterile disposable VITRECTOR Kits 
and 1 Power Unit) $175 complete 


You can spend up to 20 
minutes or more removing 
vitreous during cataract 
surgery or keratoplasty. The 
KAUFMAN VITRECTOR® 
does it in about a minute — 
easily, with little traction on 
the vitreous and without risk 
of severe granulomas and 
inflammation. 

The KAUFMAN VITRECTOR 
is new from Concept. 

It consists of a re-usable, 
battery-powered unit and a 
separate, sterile disposable 
kit, including cutting head, 
plastic syringe and suction 
tube. Also included with 
each kit is a latex sleeve 
which easily slips over the 
power unit, so it can be 
re-used without sterilization. 
Keep the KAUFMAN 
VITRECTOR close-at-hand. 

If vitreous loss occurs, just slip 
the power unit into the latex 
sleeve, snap-on the cutting 
head and connect the suction 
tube and syringe. Its 
ready-to-use. The assistant 
can observe the vitrectomy, 
and using the syringe, apply 
just the right amount of 
suction. Its fast, efficient, and 
convenient. Its also proven. 
Ask for the KAUFMAN 
VITRECTOR — from Concept. 


We put ideas to work. 


12707 U.S. Highway 19 South 
Clearwater, Florida 33516 
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We all agree-routine 
drapa ae testing 
can stop , 
irreversible blindness. 











Rapid, effortless glaucoma Guaranteed with a two year 
screening requiring no anesthetic. unconditional warranty. 

Simple to operate by assist- Immediately available through our 
ants and other paramedical nationwide network of sales 
personnel. and services offices. 

Accurate and permanent, easy 

to interpret readings with right Biotronics Inc.— leader in 

eye/left eye identification. electronic eye care equipment. 


Fill out and mail to: Biotronics, Inc., P.O. Box 4727, Santa Barbara, California 93103 


— — — — — — —— — —— — — — — —— — — — — — — — ——M—— 


| would like to have more detailed information about your time saving 
electronic ophthalmic equipment. 


Please send me more data on your Biotronics 
Electronic Applanation Tonometer. 


[] Also tell me about your new Auto-Field | 
Automatic Electronic Visual Field Screener. 


Name 





Address 





City 





State T 2 TR J^ Be Zip 
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The most widely used electronic 
tonometer in the world. 
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For uninterrupted control of LO.P 
..hever more than one or two instillations 
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Scanning electron microscopy o 
primate trabecular meshwork (X300) 
Viewed here is Schlemm's cane 
along with uveal and corneosclere 
meshwork. (Photo courtes: 

Douglas R. Anderson, M.D. 


This area is the site of the prim 
pathologic changes which аг 
responsible for glaucoma and th: 

focus of most of the medice 
procedures for treatment of the disease 





`. Because PHOSPHOLINE IODIDE is long-acting, it can help provide 





uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
it is not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted cortrol of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 
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PHOSPHOLINE IODIDE 5225272555 


(echothiophate iodide for ophthalmic solution) 









PHOSPHOLINE IOL 
(echothiophate iodi 


in the management о! 


chronic simple (ореп-огк 


glaucoma or glaucomc 
secondary to ophakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE ® ( echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma— Chronic open-angle glaucoma 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia—Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects onthe fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
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2. Retinal detachment has 

3. Activation of latent iritis ‹ 
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PROTOPAM® CHLORIDE ( 
kg. intravenously; artificial re 
necessary. 
How Supplied: Four potenc 
for dispensing 0.03% solutic 
solution; 6.25 mg. package 
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The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 
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Thousands in use... 


The NON-CONTACT 
Tonometer by 
American Optical 


The exclusive AO NON-CONTACT Tonometer represents 
а significant advance in the measurement of intraocular 
pressure. It permits accurate testing without physically 
contacting the patient's eye. The applanating medium is 
a brief controlled puff of air. Thus, the patient 
experiences no pain or discomfort and lid retrac - 

tion or anesthetic are unnecessary. 


After alignment, measurement takes just a few 
milliseconds. A built-in special purpose computer 
determines IOP and instantly gives a 
digital read-out in mm Hg on the display 
panel. This reading offers a guide 

to further investigation or referral. 










This unique instrument also features fail-safe circuitry that 
perrrits release of air pulse only if alignment is correct. And 
then gives a visual signal to verify readings. All controls 

are conveniently located for ease in aligning. Anyone can 
achieve operating competence after a brief period of 
instruction. Thousands of these instruments are currently in 
use, many being operated by para-professional personnel. 


The AO NON-CONTACT Tonometer 
will be demonstrated at all national 
and state professional meeting 


exhibits. See it and try it yourself. American 
It's available for early delivery. Optical 


See for yourself 


Mail this coupon for complete technical and clinical 
evaluation information on this outstanding instrument. 
Maii to: American Optical, Eggert Rd., Buffalo, N.Y. 14215 
Gentlemen: 

Please send full color brochure, reprints of technical and 
clinical papers and listing of demonstration sites for the 
AO NON-CONTACT Tonometer. 





Name 





Institution or Company 





Address 





City State Zip 


AUTOSWITCH by Diversatronics, Inc. 


It’s available now. Always on call to make your 
work easier and faster to reduce the fatigue of 
daily routine. Autoswitch is the answer to more 
efficient examination procedures. 


Every minute of every working day, Autoswitch 
pays for itself again and again by saving your 
most precious asset: Time. 


Lifting an instrument automatically programs your 
lighting for a given procedure. Examples: Lift the 
ophthalmoscope—the room lights go off and the 
high point fixation light comes on. The ophthalmo- 
scope is fully ready for use. Lift the retinoscope— 
the room lights Yim to a preset level; the eye-level 
muscle light and the retinoscope are activated. 


Touch a button under the slit lamp—it is ready for 
use as the room lights instantaneously dim. Lift the 
indirect ophthalmoscope and the room lights go off. 


In short, Autoswitch is pre-programmed to serve 
your every need. Provision for the holding and 
functioning of five hand instruments of your choice, 
in addition to the slit lamp, and indirect ophthalmo- 
scope make your Autoswitch servant an important 
part of your working day. 


You can install Autoswitch wherever you like. No 
additional space is required. 


Truly, this silent servant warrants your investiga- 
tion. Call or write today. We will be happy to send 
you details and arrange for a demonstration. 


YOUR SILENT ASSISTANT 


Install your Autoswitch panel any- 
where you find it most convenient. 
Installation is very simple. 








к: 


4 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
JN KE E LE R 31211 Flowericge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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 €hioroptic keeps 


a lot of microbes 
on the run... 


and has quite a track record. 


Chloroptic acts against a broad spectrum of 
gram-positive and gram-negative organisms. 
Its antibacterial activity is broader than that 
of polymyxin, neomycin, bacitracin or sulfa. 

In the treatment of superficial ocular bacterial 
infections due to chloramphenicol-susceptible 
organisms, Chloroptic continues to show dra- 
matic results. An infected eye may often respond 
within 24 hours. In fact, if you don't see signs 
ofimprovement in 3 days, we suggest you con- 
sider alternate therapy. 

With about 2 million bottles and tubes used, 
Chloroptic's effectiveness and safety are a mat- 
ter of record. A record distinguished by a remark- 
able absence ofserious side effects. And unlike 
other chloramphenicol solutions, Chloroptic 
remains stable for 12 months at room tempera- 
ture. Thus you are further assured of proper 
potency during the treatment period. 

Prescribe Chloroptic in either solution or 
ointment form. Both are guaranteed stable and 
sterile. 


Chloroptic 


(chloramphenicol) 


Works in 3 days- or change therapy! 


CHLOROPTIC" (chloramphenicol 0.5%) ophthalmic solution 


Indications: For the treatment of superficial ocular infections involv- 
ing the conjunctiva and/or cornea caused by chloramphenicol- 
susceptible organisms. 


Contraindications: Contraindicated in patients who are hyper- 
sensitive to chloramphenicol. 


Warnings: As with other antibiotics, prolonged use may result in 
overgrowth of non-susceptible organisms. If superinfection occurs, 
or if clinical improvement is not noted within a reasonable period, 
discontinue use and institute appropriate therapy. Sensitivity reac- 
tions such as stinging, itching, angioneurotic edema, urticaria, 
vesicular and maculopapular dermatitis may also occur in some 
patients. Systemic chloramphenicol has been known to produce 
bone marrow hypoplasia, depression or erythropoiesis, and aplastic 
anemia, and visual disturbances. One case of bone marrow hypo- 
plasia has been reported after prolonged (23 months) use of an 
ophthalmic solution. 
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Clinical Sciences 


Marfan-Like Syndrome 
With Lens Involvement 


Hyaloideoretinal Degeneration With 


Anterior Chamber Angle, Facial, 


Dental, and Skeletal Anomalies 


Edward Cotlier, MD, Howard Reinglass, MD 


An autosomal dominant syndrome with 
Marfan-like features was found in a black 
pedigree. Eye findings included cataract, 
lens colobomas, dislocated lenses, my- 
opia, hyaloideoretinal degeneration, and 
abnormalities of the anterior chamber an- 
gles. Facial and dental anomalies in- 
cluded slightly underdeveloped bridge of 
the nose, protruding maxilla, and dental 
malocclusions. Selected members of this 
pedigree showed dolichestenomelia or 
arachnodactyly or both. Good visual prog- 
nosis resulted after (1) cataract or dis- 
located lens surgery and (2) prophylactic 
therapy of retinal holes and degeneration. 


he association of dislocated сгуз- 
talline lenses, dolichostenomelia- 
arachnodactyly, and dissecting aortic 
aneurysm inherited in an autosomal 
dominant pattern represents the 
Marfan syndrome.' Other syndromes 
occur in which selected clinical signs 
of the Marfan syndrome are present, 
but differ from it by certain bio- 
chemical, genetic, or morphologic 
characteristics. These syndromes, 
Marfan-like syndromes, have already 
been well identified in the case of ho- 
mocystinuria? and the Stickler syn- 
drome.** For the ophthalmologist, a 
classification of Marfan-like syn- 
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dromes based on whether the lens is 
involved is significant because the 
lenses are inspected in routine eye ex- 
aminations. The orthopedic surgeon 
or pediatrieian, however, generally 
suspects Marfan or Marfan-like syn- 
dromes by the abnormal length of the 
arms or the fingers, or other skeletal 
abnormalities. Presented here is a 
classification of Marfan-like syn- 
dromes with lens involvement based 
on clinical, biochemical, and genetic 
findings. In addition, a Marfan-like 
syndrome found in a black pedigree is 
described. Eye findings o? this new 
syndrome are cataract, coloboma of 
the lens, dislocated lens, myopia, hya- 
loideoretina! degeneration, retinal 
detachment. and abnormalities of the 
anterior chamber angle. Facial and 
dental features include slightly un- 
derdeveloped bridge of the nose, 
slightly protruding maxilla, and den- 
tal malocclusions. Selected members 
of this pedigree present dolichosteno- 
melia or arachnodactyly or both. 


Methods 


Physical examination performed in 
members of :he pedigree described here 
included anthropometric measurements of 
height, lower segment (from top of 
symphysis pubica to floor), upper segment 
(height minus lower segment), and out- 
stretched arm span (Fig 1 and 2).? The ra- 
tios of upper segment:lower segment and 
arm span:height were compared with the 
values obtained in the normal black Balti- 
more population survey by McKusick (Fig 
3); The metacarpal index was obtained 
from posteroanterior x-ray examinations 
of both hands. The length of the metacar- 


pals (second, third, fourth, and fifth) was 
measured from the center of the distal end 
to the farthest projection of the proximal 
end (Fig 4). The width of each metacarpal 
was measured at the midpoint of each 
bone. The average ratio of length:width 
for metacarpals of each hand was com- 
pared with the values obtained by Sinclair 
et al' and Eldridge.’ X-ray films of the 
skull, chest, hands, feet, knees, elbows, 
shoulders, and hips*were obtained. 

The eye examination included testing of 
visual acuity, extraocular motility, goni- 
oscopy, funduscopy, slitlamp examination, 
Goldmann three-mirror lens examination, 
visual fields, and color vision. Photographs 
were taken and drawings made from de- 
scriptions of the anatomical structures of 
the anterior chamber angles. We did not 
separate iris processes from pectinate liga- 
ment fibers, as Burian et al* did, and refer 
to both structures as iris processes. Mem- 
bers of the family were seen every three to 
six months during a six-year period. The 
total number of iris processes in each angle 
was estimated by counting one fifth to one 
third of the angle's cireumference and mul- 
tiplying by the corresponding factor to ob- 
tain an approximate value for the entire 
angle. In two family members, electro- 
retinography and  electro-oculography 
were performed. 

Laboratory tests included chromosome 
analysis; urinalysis including homocys- 
tine, amino acids, and mucopolysaccharide 
screening tests with cetyltrimethyl ammo- 
nium bromide (CTAB); complete blood eell 
count; hematocrit reading; hemoglobin elec- 
trophoresis, and the following blood chem- 
istry studies: glucose, cholesterol, tri- 
glycerides, protein-bound iodide, VDRL, 
serum glutamic oxaloacetic transaminase, 
serum glutamic pyruvic transaminase, al- 
kaline phosphatase, electrolytes (carbon 
dioxide, Cl-, К°, Na', Ca**, phosphorus), 
blood urea nitrogen, protein (total and 
fractions), uric acid, creatinine, and bili- 
rubin. 


> Report of Cases 


САЗЕ II 2.—Eye examination in 1969 of a 
50-year-old black woman revealed myopia, 
cortical and posterior subcapsular cata- 
racts in both eyes, and retinal degenera- 
tion at the periphery, the equator, and the 
posterior pole of both eyes (Fig 5). Visual 
acuity was OD — 20/70 and OS = 20/200, and 
her refraction was | OD- —9.00 = + 
1.00 x 185° and OS= —9.00. The intraocular 
pressure was 18 mm Hg in both eyes. 
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Fig 1.—Upper and lower segments of 
human body from which upper:lower seg- 
ment ratio is obtained. 


Retinal anomalies consisted of (1) large 
pigmented patches of choroidoretinal at- 
rophy and degeneration around the optic 
dise that extended superiorly along the 
pathway of the retinal vessels, and (2) lat- 
tice degeneration at the equator of the 
eyes with sheathing of the retinal vessels 
and evidence of infarction. 

The lens opacities consisted of cortical 
opacities, nuclear sclerosis, and anterior 
cortical and posterior subcapsular changes. 
She underwent cataract surgery in the left 
eye, intracapsular, with loss of fluid vit- 
reous. The postoperative period was un- 
complicated. 

Eye examination in 1973 revealed visual 
acuity of OD = 20/200 and OS = 20/30, with 
the aphakic correction for the left eye only. 
The angles of the anterior chamber were 
wide open and had a few thin, long iris 
processes stretching to the trabecular 
meshwork, approximately 30 iris processes 
per angle. The observers considered the 
angles to be normal in appearance. The 
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Fig 2.—Arms outstretched and body height from which arm span:height ratio is ob- 


tained. 


vitreous and retinal periphery of the apha- 
kic left eye was clearly visualized, and, in 
addition to the previous findings, the fol- 
lowing pathologic features were noted: (1) 
vitreous veils and bands extending from 
the equatorial area forward toward the ora 
serrata and circumferentially around the 
equator (Some of these veils separated 
from the retinal surface, pulling retinal 
arterioles slightly off the plane of the 
retina.), (2) whitening of inferior retinal 
arterioles in front of the equator with peri- 
vascular pigmentation around it, and (3) 
patchy areas of retinoschisis at the equa- 
tor and in the retina behind the ora ser- 
rata, forming two distinct bands separated 
by an area of normal-looking retina. The 
peripheral fields were constricted when 
tested with the Goldmann III, and IV, 
isopters. In the aphakic eye, the constric- 
tion involved the inferior quadrants corre- 
sponding to the superior retinal areas of 
patchy pigmentation and degeneration. 
Color vision tested with the Hardy- 


Rand-Rittler plates was normal, but the 
electro-oculogram and electroretinogram 
were abnormal. Fluorescein angiography 
showed atrophy of the pigment epithelium 
and persistent fluoresence for ten minutes 
after injection in the areas of depigmenta- 
tion. 

Facial and Skeletal Features.—The skele- 
tal and facial features were unremarkable, 
and x-ray films of the hands showed min- 
imal signs of arthritis compatible with the 
patient's age. Other skeletal x-ray films 
were unremarkable. There was no obvious 
dolichosthenomelia or arachnodactyly, and 
the metacarpal index was 8.5 and 8.6 for 
each hand, respectively, and within normal 
limits. 

Heart and Chest.—There was no dyspnea, 
hypertension, nor evidence of cardiac fail- 
ure. Chest x-ray examination showed slight 
cardiomegaly and elongated ascending 
aorta. Electrocardiogram showed low-volt- 
age T wave in ПІ, aV,, aV;, У,, and У,, 
with unspecifie ST-T changes. Results of 
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Fig 3.—McKusick’s distribution of upper segment:lower segment ratios including 2 SD for 
random black population (N = 1,089). Dots correspond to values obtained in several mem- 


bers of pedigree described here. 


laboratory tests were within normal limits. 

Case III 1.-Eye examination of a 30- 
year-old black man showed mature cata- 
ract of the left eye, snowflake cataract and 
nasal lens coloboma of the right eye, pe- 
ripheral hyaloideoretinal degeneration and 
retinal hole, abnormalities of the anterior 
chamber angles, and secondary glaucoma 
of the left eye. In February 1972, the vi- 
sual acuity was OD = 20/80 and OS - hand 
motions, and the refraction was OD= 
—18.25 = + 2.00 х 185° and dense cataract 
OS. The cataract of the left eye was ma- 
ture, and a lens coloboma was present in 
the right eye. Iridodonesis was present, 
but several observers could not agree as to 
whether the lens was dislocated. A draw- 
ing of the lens of the right eye is shown in 
Fig 6. The angles of the anterior chamber 
were wide open, with thick, web-like iris 
processes extending from the iris surface 
to the trabecular meshwork and obscuring 
the view of the scleral spur and ciliary face 
(Fig 7). Radial retinoschisis, at 12:30-, 7-, 
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and 10-o'clock positions, equatorial periph- 
eral degeneration, and a retinal hole at the 
6-o'clock position were found in the fundus 
of the right eye. Vitreous veils attached to 
the areas of retiral degeneration. The vi- 
sual field isopters of the right eye were 
constricted to the L, IIL, and V, test ob- 
jects. The upper feld was less than 10^ to 
the I, and III, test objects, whereas the 
lower field was 50° to the same test objects, 
indicating that the inferior retinal seg- 
ments, with ophthalmoscopie pathologic 
features were most involved. 
Electroretinographie tracings, photopic 
and scotopic, from the right eye were nor- 
mal. The cataract of the left eye was ex- 
tracted. The capsule was broken during de- 
livery with the cryoextractor, and a small 
amount of liquefied lens material was irri- 
gated out of the eye, the vitreous face 
remaining intact and in position. The post- 
operative period was complicated by hy- 
phema that resorbed within two weeks. 
The intraocular pressure of the left eye re- 
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Fig 4.—Metacarpal bone and meta- 
carpal index ratio obtained from length 
over width measurements. 


mained below 10 mm Hg. During the fol- 
lowing year, the pupil was found to be 
slightly updrawn, and a vitreous strand to 
the surgical wound was noted. Applanation 
pressures of the right eye were in the high 
teens. However, in October 1972, pressures 
of 31 mm Hg in the right eye and 26 mm 
Hg in the left eye were found. The visual 
acuity of the left eye with +6.50 sph was 
20/30. Tonography revealed OD Po=26, 
C=0.14, and OS Po=19, C=0.22. Recently, 
the patient was fitted with a contact lens 
for the left eye. 

Facial and Skeletal Features.—The skull 
was normal, but prominent maxillae and 
dental malocclusions were obvious. Doli- 
chostenomelia and arachnodactyly were 
not present. X-ray films of the skull, cer- 
vical, thoracic, and lumbar spine, elbows, 
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Fig 5.—Pedigree of family with syndrome described here. 


hips, and feet showed no bony abnormal- 
ities. Minimal proliferative degenerative 
changes involving the proximal end of the 
second and third phalanges of both hands 
were present. The right knee showed calci- 
fication in the region of the posterior mar- 
gin of the tibial patella, which may have 
represented a calcified tendonitis. 

Heart and Chest.—Repeated electrocardi- 
ograms were suggestive of left ventricular 
hypertrophy, sinus tachycardia, and non- 
specific ST-T changes. Oblique chest x-ray 
examinations and cardiac fluoroscopy 
failed to detect cardiac enlargement or 
abnormalities of the major vessels. There 


Fig 6.—Nasal lens coloboma in normally 
positioned lens (case Ill 1). 
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was, however, an apparent shift of the 
heart and mediastinum to the left. 

Laboratory Tests.—Results of laboratory 
tests were within normal limits except for 
an increased serum calcium level of 6.6 
mEq/liter (normal adult, 5.0+ 0.5 
mEq/liter) and an increased alkaline 
phosphatase level of 60 international units 
(normal adult, 13 to 50 IU). Hemoglobin 
electrophoresis was Hgb А =74%, Hgb 
S — 2695. 

Case III 3.—Eye examination in 1966 of 
a 35-year-old black man showed myopia, 
lens dislocated upward and nasally (Fig 8) 
in both eyes with scattered opacities in the 
lens stroma, and abnormalities of the ante- 
rior chamber angles. His refraction was 
OD = —6.00 sph, and his best visual acuity 
was OD=2/200 and OS=20/70. 

He was hospitalized in March 1967 and 
underwent an intracapsular lens extrac- 
tion of the right eye using a Calhoun pin 
for lens fixation, chymotrypsin, and a cryo- 
probe, without loss of vitreous. His postop- 
erative course was uneventful; he received 
20 mg of prednisone systemically and 500 
mg of acetazolamide (Diamox) daily, and 
topical applications of atropine ointment 
and prednisolone acetate and sulfaceta- 
mide sodium (Metimyd) drops to the right 
eye for two weeks. In June 1967, he under- 
went a cataract extraction in the left eye, 
intracapsular and without vitreous loss. In 
this procedure, the lens was delivered with 
the cryoprobe, but chymotrypsin and the 


fixation pin were not used. The postopera- 
tive period was uneventful, and the patient 
received postoperative medications similar 
to those for the right eye. The refraction in 
September 1967, was OD= --4.00-- 1.75x 
110° and OS= +4.50+3.00х 70^; the vi- 
sual acuity was 20/200 in the right eye and 
20/25 in the left eye. No abnormalities 
were noted in the disc and macular area of 
either eye. 

In February 1973, the patient was reex- 
amined. There was bilateral aphakia, and 
the visual acuity was OD 20/200 and OS 
20/20. The Goldmann visual fields were full 
with the IV, and IV, targets. Color testing 
with the Hardy-Rand-Rittler plates was 
normal in the left eye. In the inferior, na- 
sal, and temporal areas, large, thick sheets 
of pigmented iris processes were noted, 
bridging or layering the angles. The su- 
perior angles showed some synechia and 
scarring due to the cataract surgical inci- 
sion. The peripheral retina of both eyes 
showed vitreous strands and veils, patchy 
areas of lattice degeneration and white 
sheathing, pigmentary deposits around the 
peripheral retinal arteries, and round pig- 
mented spots. 

Facial and Skeletal Features.—His facial 
features were not abnormal. There were 
no dental malocclusions or arched palate, 
and the maxillae were protruding slight- 
ly. The dolichostenomelic features and 
arachnodactyly were striking. His height 
was 1.86 m (6 ft 1% in), his arm span:height 
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Fig 7.—lris processes stretching to trabeculum meshwor« and covering in 
part ciliary face and scleral spur in the anterior chamber angles (case III 1). 


ratio was 1.08, and the lower seg- 
ment:upper segment ratio was 0.80. 

Metacarpal index values were 8.8 for the 
right hand and 8.7 for the left hand (Fig 9), 
both values abnormal by the criteria of 
Sinclair et al' or Parish; There was no 
hyperextensibility of the joints, but the pa- 
tient could touch his thumb and little fin- 
ger over the dorsum of the hand. His dor- 
sal wrist flexion was 90°, and the Steinberg 
thumb sign was not present. 

Heart and Chest.—Chest x-ray films were 
normal. 

Laboratory Tests.—Findings from labora- 
tory tests were normal. 

CasE IV 3.—Eye examination of an 
ll-year-old black girl showed 20/20 
visual acuity both eyes with refraction 
00 =1.25+2.74х 90° and 0OS--125- 
2.75 х 90°. There were no lens changes 
nor peripheral retinal abnormalities. Go- 
nigscopy revealed wide open angles with a 
few thick ciliary processes stretching to 
the scleral spur. They were not considered 
abnormal by a second observer. Goldmann 
fields were full with the II, targets. 
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Facial and Skeletal Features.—The skull 
and facial features were not distinct or ab- 
normal. There were no dolichostenomelia 
and no arachnodactyly. The metacarpal in- 
dex of each hand was 8.4 and 8.3, respec- 
tively. All skeletal x-ray films were normal. 

Heart and Chest.—Results of chest x-ray 
examination were within normal limits. 

Laboratory Tests.—Results of laboratory 
tests were not available. 

Case IV 10.—In March 1962, —14.00 sph 
lenses were given for both eyes of a 10- 
year-old black girl. An examination in 1964 
failed to demonstrate any pathologic eye 
findings excest a small angle (8 prism 
diopters) esotropia in the left eye. In De- 
cember 1968, she was examined for sudden 
decrease in vision to hand motions in the 
left eye; visual aeuity in the right eye was 
20/30. Ocula- findings included high 
myopia, mature cataract in the left eye, 
nystagmoid searching movements, and hy- 
aloideoretinal degeneration in the fundus 
of the right eye, mainly in the inferior 
temporal quadrant. The patient underwent 
a discission and zspiration of the left cata- 
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Fig 8.—Lenses dislocated upwards and 
nasally (case III 3). 
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ract with vitreous loss. Later, she devel- 
oped a secondary membrane in the left 
eye. The intraocular pressures were 
OD=16 mm Hg and OS=18 mm Hg. Vi- 
sual acuity after needling of the secondary 
membrane, left eye, was 20/30. Presently, 
she is wearing a contact lens on the myopic 
right eye. 

Facial and Skeletal Features.—Observa- 
tions were not available. 

Laboratory  Tests.-Results were not 
available. 

Case IV 11.—Eye examination of a T- 
year-old black boy showed high myopia, 
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clear lenses, and posterior vitreous detach- 4 
ment, but no peripheral retinal abnormal- d 
ities. Refraction was —11.00 in both eyes. ў 
Visual acuity was 20/20 in both eyes with ^l 
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Fig 9.—Roentgenograms of hands (case Ill 3). 














Table 1.—Lens Involvement in Marfan-like Disorders 


Autosomal dominant 
Marfan syndrome 
Stickler syndrome 
This pedigree 
Marfan syndrome and Ehlers-Danlos syndrome 

Autosomal recessive 
Homocystinuria 

Unknown or poorly defined inheritance 
Retinitis pigmentosa, cataracts, microcephaly, 
and mental retardation (sex-linked?)? 

Corneal opacity, dislocated lenses, and dolichostenomelia'? 


Fig 10.—Snowflake and dense cortical 
lens opacities (саѕе ЈУ 12). 


Fig 11.—Serpiginous cortical lens opa- 
cities (case IV 12). 
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correction. The angles of the anterior 
chamber were wide open with thread-like 
iris processes in apposition to the wall of 
the angle structures. Approximately 90 iris 
processes were present in the entire ante- 
rior chamber angle. 

Facial and Skeletal Features.—There were 
no abnormalities of the skull, maxillae, 
nose, or teeth. Dolichostenomelia was pres- 
ent with an upper segment: lower segment 
ratio of 0.82, a value lower than two stan- 
dard derivations from the mean value for 
the age and race. There was no arach- 
nodactyly by visual estimation. Skeletal 
x-ray films were normal. 

Laboratory Tests.—Results of blood 
chemistry tests were within normal limits 
except for an increased protein bound io- 
dine value, 10.6ug¢/100 ml (normal, 4ug/100 
ml to 85/100 ml). A urine mucopolysaccha- 
ride test was CTAB-positive. 

CasE IV 12.—Eye examination of an 8- 
year-old black boy showed high myopia, 
snowflake cortical cataract in the left eye, 
and aphakia in the right eye. When he was 
2% years of age, his mother noticed his 
"eyes turning in," and he was thought to 
be "nearsighted." At age 4, refraction was 
Ор= —21.00~ +2.00x140° and OS= 
—20,000 22 + 2.00 30° with 82А of right 
eye esotropia, constant, comitant. Fixation 
with the right eye was poor, and he was be- 
lieved to have amblyopia of the right eye. 
He did not cooperate well enough to obtain 
a reliable visual acuity with the "E" game. 
The left eye was occluded, intermittently, 
for two months. Bilateral medial rectus re- 
cessions for esotropia were performed. Vi- 
sual acuity one year later was OD 20/100 
and OS 20/40. In the straight-ahead posi- 
tion, 8A of right esotropia was found, and 
10A esotropia looking up and 20A estropia 


Fig 12.—Facial features (case IV 12) 
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Fig 14. —Hyaloideoretinal degeneration, radial lattice, and hole at equator in fundus of 


proband. 


looking down. 

At age 5%, minimal opacities in the lens 
of the right eye and liquefied vitreous gel 
were noted. On a return visit three months 
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later, a mature and partially resorbed cat- 
aract was present in the right eye. The 
best visual acuity was light perception, 
right eye, and 20/70, left eye. The lens 
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of the left eye showed snowflake cortical 
opacities (Fig 10) and a dense serpiginous 
anterior cortical opacity (Fig 11). Ad- 
vanced peripapillary changes of high myo- 
pia were present. The applanation pres- 
sures were 19 mm Hg in each eye. 

He underwent a two-stage needling and 
aspiration of the cataract OD. The post- 
operative period was uncomplicated. With 
+2.00 = +1.50х 100° the visual acuity in 
the right eye was 20/200. The most recent 
examination revealed aphakia and second- 
ary membrane in the right eye and snow- 
flake cortical cataract in the left eye. The 
visual acuity was count fingers at five feet, 
right eye, and 20/70, left eye. There was 
posterior vitreous detachment and syner- 
esis, but no peripheral pathologic retinal 
findings. The angles of the anterior cham- 
ber were wide open with approximately 60 
short iris processes inserting at the level of 
the ciliary face. There were no iris mounds. 
There was, however, a straight pigmented 
line on top of Schwalbe line. 

Facial and Skeletal Features.—The most 
prominent features were slightly de- 
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pressed bridge of the nose, protrusion of 
the maxillae, and dental malocclusions 
(Fig 12). The palate vault was within nor- 
mal limits. There was no obvious dolicho- 
stenomelia or arachnodactyly. The upper 
segment:lower segment ratio was 0.89 and 
within normal limits for his age and race. 
The arm span: height ratio was 0.98. The 
average metacarpal index for each hand 
was 7.7 and 7.6, respectively, and within 
limits for the normal population. Long 
bone x-ray films showed a round defect in 
the epiphysis of the left distal ulna, but 
other skeletal x-ray films were normal. An 
audiogram was normal. 

Heart and Chest.—A functional systolic 
grade 2/6 murmur was audible. Chest 
x-ray films were normal. 

Laboratory Tests.—All test results were 
unremarkable with the exception of some 
structural changes in the chromosomes 
(translocations and partial deletions). 
However, a repeat chromosome analysis 
failed to confirm these findings. 

CasE IV 13 (Proband).—Eye examination 
of a 9-year-old black girl showed high 
myopia, lens opacities, retinal detachment, 
and anomalies of the anterior chamber 
angle. Refraction was OD= —22.00 and 
OS= —18.00. The cornea was clear, and no 
vascular abnormalities were seen in the 
conjunctival vessels. The angles of the an- 
terior chamber were wide open with many 
thick and thin branched iris processes 
numbering approximately 180. In some 
areas, the thick iris processes formed a 
webbed membranous structure (Fig 13). 
The abnormal iris processes inserted at 
various levels from the iris surface to the 
ciliary face (short processes) and to 
Schwalbe line and trabecular meshwork 
(long processes). A most noteworthy fea- 
ture of these iris processes was the forma- 
tion of bridges crossing the angle at vari- 
ous levels. No iris mounds were recognized 
at the angle. 

The changes in the right lens consisted 
of a dense Y-suture cataract and punctate 
opacities in the anterior cortical area. The 
cataract of the left eye was mature and 
partially resorbed. The fundus of the left 
eye was not seen, but A-scan ultrasound 
revealed a retinal detachment. The fundus 
of the right eye showed lattice degenera- 
tion with vitreous traction, a retinal hole, 
and a retinal detachment in the infero- 
temporal quadrant (Fig 14). The retinal 
lesions were treated by diathermocoagula- 
tion with good results. 

Examination postoperatively also 
showed vitreous condensation, vitreous 
veils, and vitreous traction posterior to the 
ora serrata and the coagulation scars. Pos- 
terior vitreous detachment and a large 
area of vitreous syneresis were present. 
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The postoperative visual acuity OD was 
20/30, and in the left eye, light perception. 
Left esotropia was present. 

Facial and Skeletal Features.—Facial fea- 
tures were a slightly depressed bridge of 
the nose and protrusion of the maxillae 
(Fig 15). The palate was slightly arched 
and high (Fig 16) and there were dental 
malocclusions (Fig 17). The upper and 
lower limbs were long with dolichoste- 
nomelic features. The upper segment mea- 
sured 66 cm (26 in) and the lower segment 
measured 81 em (32 in). The upper seg- 
ment: lower segment ratio was 0.81, below 
the mean for a similar age and racial 
group. Arachnodactyly was present (Fig 
18) and the metacarpal index obtained 
from x-ray examination of the hands was 
9.0, 10.4, 9.6, and 9.6 for metacarpals of the 
right hand and 9.2, 10.0, 9.5, and 9.6 for 
metacarpals of the left hand. The average 
metacarpal indexes were 9.6 and 9.6, re- 
spectively, and diagnostic for arach- 
nodactyly by the criteria of Sinclair et al,’ 
Eldridge,’ and Parish’ (Fig 19). Skeletal 
x-ray films were otherwise within normal 
limits. 

Heart and Chest.—Chest x-ray film was 
normal. 

Laboratory Tests.—All results were 
within normal limits except for a CTAB- 
positive urine test. 

CasE IV 14.—Eye examination of an 11- 
year-old black boy showed mild myopia, 
clear lenses, and normal configuration of 
the anterior chamber angles. The angles 
of the anterior chamber were wide open, 
of normal appearance, and had approxi- 
mately 30 small iris processes inserting in 
the ciliary face. The retinal changes were 
extremely subtle, not seen with the indi- 
rect ophthalmoscope, but seen with the 
three-mirror Goldmann lens, and consisted 
of slight whitish discoloration of the retina 
posterior to the ora serrata. In addition, 
slightly tortuous retinal blood vessels were 
seen in this area. Refraction in the OD= 
—2.50 sph, and in the OS= —2.50 sph. Vi- 
sual acuity in both eyes was 20/25. 

Facial and Skeletal Features.—The skull, 
bridge of the nose, and maxillae were nor- 
mal. There was dolichostenomelic configu- 
ration of the extremities. The upper seg- 
ment measured 63 cm (25 in), and the lower 
segment measured 78 cm (31 in). The up- 
per segment:lower segment ratio was 0.80, 
two standard deviations below the mean 
for the corresponding age and race. There 
was no arachnodactyly, and the metacar- 
pal indexes of both hands averaged 6.70. 
Skeletal x-ray films were within normal 
limits. 

Laboratory Tests.—All tests were within 
normal limits. However, a CTAB-positive 
urine test was present. 









Fig 15.—Facial features of 
Note cataract, mature, left eye. 


proband. 


Fig 16.—Slightly arched high palate in 
proband. 





Fig 17.—Dental malocclusion in pro- 
band. 


Fig 18.—Arachnodactyly in proband. 
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Fig 19.—Roentgenograms of hands of proband. 


Comment 


A classification of Marfan-like syn- 
dromes with lens involvement is shown 
in Tables 1 and 2. The autosomal 
dominant syndromes include the Mar- 
fan syndrome, the Stickler syndrome, 
the pedigree reported here, and the 
Ehlers-Danlos syndrome with spider 
fingers and dislocated lenses.'^* The 
only autosomal recessive disease with 
Marfan-like signs is homocystinuria. 
A syndrome recently described in two 
siblings by Mirhosseini et al with 
Marfan-like features may have sex- 
linked inheritance. An isolated case 
with Marfan-like features was de- 
scribed by Shocket,^ but the inher- 
itance pattern was not established. 
Tens of pedigrees have been de- 
scribed as “Marfan syndrome," but 
the lack of clinical or laboratory in- 
formation precludes proper classifica- 
tion in many of them." Each of the 
prominent signs of our pedigree will 
be discussed with reference to the 
above mentioned syndromes. Our pedi- 
gree has also features in common 
with the hyaloideoretinal degenera- 
tions,"* which will be analyzed in 
the discussion. 

Cataracts, Dislocated Lenses, Lens 
Coloboma.—A variety of lens opacities 
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and other abnormalities were noted 
among members of our pedigree: 
punctate anterior and posterior 
“snowflake” lens opacities resembling 
a metabolic cataract (cases III 1, III 3, 
IV 12, and IV 13), thick serpiginous 
cortical opacities localized to one 
quadrant of the lens (case IV 12), 
dense Y-suture opacity (case IV 18), 
mature unilateral cataract (cases III 
1, III 3, IV 10, IV 12, and IV 13), lens 
coloboma in the nasal area (case III 1) 
and dislocated lenses (cases III 1 and 
III 3). Lens opacities were present 
and developed during the first decade 
of life (cases IV 10, IV 12, and IV 13). 

In most cases, cataract extraction 
was uncomplicated and without vit- 
reous loss, even in case III 3 in which 
the lenses were severely dislocated. 
Cataracts are rarely seen in homo- 
cystinuria and are not mentioned in 
McKusick’s* review of the disease. 
However, in a screening survey by 
Presley and Sidbury,'" six of ten pa- 
tients with homocystinuria had cata- 
racts either alone or associated with 
dislocated lenses. Cataraets are not 
seen in the Marfan syndrome. Some 
family pedigrees perhaps misclas- 
sified as Marfan syndrome were 
found in the literature reviews of 


Rados" and Ross." In the Stickler 
syndrome, cataracts either precede or 
follow retinal detachment.**'* These 
cataracts consist of punctate cortical 
opacities or nuclear opacities, or are 
mature. The rate of development and 
cataract morphology in Stickler syn- 
drome** are remarkably similar to 
those noted in Wagner hyaloideoreti- 
nal degeneration and in hya- 
loideoretinal degeneration with pala- 
toschisis."'-^* 

Dislocated lenses, upward and na- 
sally, were presept in case III 3 and 
the cataractous, mature dislocated 
lens in case III 1. Upward lens dis- 
location is frequently seen in the 
Marfan syndrome and more rarely in 
homocystinuria. 

Lens coloboma was found in case 
III 1 of our pedigree. Inferior lens 
coloboma occurs in members of Mar- 
fan-syndrome families, but is rare. 
Only two colobomas were found 
among 27 members of a pedigree 
of 40 with Marfan syndrome. Dis- 
located lenses can occasionally pre- 
sent notches at the equator because 
of lack of zonular traction on the lens 
periphery. A true loss of lens sub- 
stance was evident in our case and in 
eases of Marfan syndrome reported 
by Lutman and Neel.” The colobomas 
in ease III 1 occurred in normally 
positioned (not dislocated) lenses. 

Anomalies of the Anterior Chamber 
Angles.—In the proband and in cases 
III 1, III 3, and IV 12, large numbers 
of thick and web-like iris processes 
were present bridging the angle of 
the anterior chamber at various 
planes and inserting into the trabecu- 
lar meshwork and stretching even to 
Schwalbe line. The degree of angle 
anomaly varied. In case IV 14, min- 
imal anomalies were seen, and in case 
IV 11, normal angles were present. 
Both were siblings of the proband. 
The angle anomalies help to classify 
the disorder of this pedigree among 
the connective tissue disorders. Pa- 
tients with Marfan syndrome have 
thick pectinate ligaments crossing 
the angle and inserting onto the tra- 
becular meshwork as far anteriorly as 
Schwalbe line. These observations 
made in histologic sections by Theo- 
bald” have been confirmed in vivo by 
Burian et al^” In addition, Dvorak- 
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Ocular 
Myopia, high 
Dislocated lenses 
Cataracts (metabolic type or mature) 
Lens coloboma 
Anterior chamber 
Anomalies 
Hyaloideoretinal degeneration 
Pigmentary retinopathy 
Retinal holes 
Retinal detachment 
Optic atrophy 
Corneal opacities 
Scleral staphyloma 
Heart and Cardiovascular 
Dissecting aortic aneurysm 
Thromboembolic phenomena 
Hypertension 
Arrhythmias 
Extremities and Joints 
Dolichostenomelia 
By visual estimation 
By measurements 
Arachnodactyly 
By visual estimation 
By measurements 
Hyperextensible joints 
Osteoarthropathy 
Contractures or joint deformities 
Facial, Dental, Skeletal 
Microcephaly 
Nose bridge (small) 
Maxillae slightly prominent 
Dental malocclusions 
High arched palate 
Palatoschisis 
Recessed mandible 


Chest 
Pectus carinatus 


Spine abnormalities 
Low intelligence quotient 
Skin abnormalities 
Fair, poor pigmentation 
Malar flush 
Biochemical 
Homocystine (urine) 
Abnormal CTAB (urine) 


Race reported# 











Marfan 
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Table 2.—Marfan-like Syndromes With Lens Involvement* 


Stickler Homocystinuria 
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* P indicates present; R, rare; bar, negative findings; ND, not described. 
t Posterior subcapsular cataracts in one case; mature іп a second case. 
t By ЕОС and in isolated cases with large areas of pigment atrophy. 

8 Pediatric Grand Rounds, University of Wisconsin, March 30, 1972 (written communication, February 1973, J. Opitz, MD). 
l| Only one family (written communication, February 1973, J. Opitz, MD). 

Т Visual estimate in some cases, but not established by palate measurements. 


# W indicates white; B, black. 


Theobald believed similar angle 
anomalies occur in idiopathic scoliosis 
in which no particular eye disease is 
prevalent. The angles of patients 
with homocystinuria may not be ab- 
normal, as anomalies are not de- 
scribed in the literature, although 
several well-documented ophthalmic 
reports are available. In Stickler syn- 
drome, however, detailed descriptions 
of the anterior chamber angles by 
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ophthalmologists are lacking. 

In our pedigree, the number of iris 
processes was abnormally high in 
some cases while relatively normal in 
others. However, we failed to find ad- 
equate studies on the number of iris 
processes in a random population that 
was classified according to race and 
age. Only a qualitative classification 
of iris processes (grades 0 to 4) ob- 
tained from patients seen in an eye 


Pedigree 
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clinic is available. In the drawings 
that accompany this report, the num- 
ber of lines per angle could be inter- 
preted as the number of iris pro- 
cesses. If that is the case, the proband 
would have grade 4 iris processes 
(present in 1.7% of the population), 
and case IV 12, grade 3 iris processes 
(found in 6.4% of the population). 
Angle anomalies similar to those 
found in our patients were detected 
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by Frandsen" in a Finnish pedigree 
of*patients with hyaloideoretinal de- 
generation and palalatoschisis. How- 
ever, angle anomalies have not been 
described in Wagner hyaloideoretinal 
degeneration.9-*?^ In both types of 
hyaloideoretinal degeneration, open- 
angle glaucoma is present, but not in 
our pedigree.” In Wagner hya- 
loideoretinal degeneration, Hagler 
and Crosswell^ found open-angle 
glaucoma in 24% (8) of 33 patients, 
but specific details on the nature of 
the disease, cupping of the discs, or 
visual field defects were not given. 
Frandsen^ found glaucoma in three 
of four members of a family with 
hyaloideoretinal degeneration and 
palatoschisis. The intraocular pres- 
sures were increased to the high 
twenties with reduced outflow facil- 
ities, but the pressure was responsive 
to therapy with pilocarpine and epi- 
nephrine, topically. 

Hyaloideoretinal Degeneration.—The 
similarities and differences between 
the ocular and systemic signs of 
our pedigree and those of other 
dominantly inherited hyaloideoreti- 
nal degenerations are discussed later. 
We believe the hyaloideoretinal le- 
sions in cases II 2, III 1, ш 8, ТУ 10, 
and the proband do not differ at all 
from those described in Wagner hya- 
loideoretinal degeneration or in 
hyaloideoretinal degeneration with 
palatoschisis. Unfortunately, the de- 
scription of retinal lesions in Marfan 
syndrome, in homocystinuria, and in 
Stickler syndrome are scanty. Spe- 
cific studies focusing on the retinal le- 
sions in these disease entities are not 
available. In patients with Marfan 
syndrome and retinal detachment, 
brief mention of the relative fre- 
quency of equatorial breaks” and of 
lattice degeneration has been made.^ 

Marfan-Like Habitus.—Dolichosteno- 
melia documented by low upper seg- 
ment: lower segment ratios was 
found in cases III 3, IV 10, IV 18, and 
the proband. Arachnodactyly was 
documented by high metacarpal in- 
dex in the proband and case III 3. 
These features were not as prominent 
as in the Marfan syndrome or ho- 
mocystinuria. Only in one family with 
Stickler syndrome was  arachno- 
dactyly present; but a "marfanoid 
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Table 3.—Differences Among Autosomal Dominant 
Hyaloideoretinal Degenerations 


Hyaloideo- 
retinal 


Degeneration 


(Wagner) 15 
Mild, -4!5 


Variable, -1 to -1820 


Retinal Frequent, 
detachment 
Dislocated 
lenses 
Lens No 
coloboma 
Cataracts, 
age beginning 
Anterior 
chamber 
angles 
Glaucoma, open 
angles 
Oblique insertion No 
of discs 


Decreased ERG 


20-40,7 
4020 
Not described 


24% 


Rare, 
moderate 
Facies and Skull Not described 
Flat facies 
Slightly No 
prominent 
maxillae 
Slightly 
recessed 
mandible 
Dental 
malocclusions 
Palatoschisis No 
Dolichostenomelia Not tested 
Arachnodactyly Not tested 
Genu varum or No 
valgum 


Not described 


Not described 


та!іспапї!6,17,20 


Hyaloideo- 
retinal 
Degeneration 
With Palatoschisis 

Mild, -3 to -921 
Variable, -2 to -12% 
Frequent, 
benign?2,23 
Present, Present, 
гаге22 гаге 
No Present, 
rare 


5 and earlier 


New 
Pedigree 


High, -9 to -22 


After 1020 


Web-like iris 
processes 


Web-like iris 
processes,?! 
normal?2 


Frequent?! No 


In one No 
pedigree?! 

Rare, 
moderate 

Present?!,23 No 


Moderate 


No Present 


No 


No Yes 


Yes?21-23 No 
Rare* Present 
Not tested Rare 
Present?!,22 No 





* Written communication, March 1973, W. Knobloch, MD. 


habitus” seems to be characteristic of 
the Stickler syndrome." The doli- 
chostenomelic habitus is also found in 
the Dinka Negro, eunuchs, delayed 
puberty, Rh incompatibility, congeni- 
tal rubella, the Klinefelter syndrome, 
and sickle cell anemia,’ in the syn- 
drome of thyroid carcinoma-pheo- 
chromocytoma, in hydroxylysine- 
deficient collagen disease," and in 
kyphoscoliosis. Members of our pedi- 
gree did not manifest physical or lab- 
oratory signs of these disorders. The 
value of metacarpal index determina- 
tions for arachnodactyly has been 
well established by Sinclair et al' and 
by Eldridge,’ although the upper val- 
ues of normals are 8.5 for the first au- 
thors and 8.8 (males) and 9.4 (fe- 
males) for the latter investigator. The 
arm span:height ratio is of little value 
for a clear-cut separation of Marfan 


dolichostenomelia according to Sin- 
clair et al, McKusick, and Eldridge.’ 
Previously, it was believed that a ra- 
tio higher than 1.0 was of diagnostic 
value for dolichostenomelia. However, 
Sinclair et al' found a span greater 
than height in 59.2% of 1,050 normal 
males and in 20.9% of 1,052 normal fe- 
males. In five members of our pedi- 
gree, the arm span:height ratios 
ranged between 0.95 and 1.01, but 
case III 3 had a ratio of 1.08. 
Hyperextensible Joints, Hands and 
Feet Contractures or Deformities, and 
Osteoarthropathy.—The pedigree re- 
ported here did not show either loose 
joints or hand or feet contractures or 
deformities. Hyperextensible joints 
were found in patients affected by the 
Marfan syndrome'? and the Stickler 
syndrome,’ rarely in homocystinur- 
ics,’ and in the two cases reported by 
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Table 4.—Ocular Abnormalities in Skeletal Syndromes With Short Stature 


Cataracts 
Lowe syndrome 
Hypoparathyroidism 
Pseudohypoparathyroidism 


Chondrodystrophia calcificans (Conradi disease) 


Spondyloepiphyseal dysplasia 


Hallermann-Streiff-Francois (bird-face) syndrome 


Metaphyseal dysostosis 

Albright hereditary osteodystrophy* 
Ellis-van Creveld syndrome* 

Apert syndrome* 

Crouzon disease* 

Anterior chamber angle anomalies 
Achondroplastic dwarfs 
Legg-Perthes disease 
Slipped upper femoral epiphysis 
Osgood-Schlattef disease 
Idiopathic genu varum 

Retinal detachment or degeneration 
Spondyloepiphyseal dysplasia 
Ehlers-Danlos syndrome 
Dwarfism with "stiff-joints'" 
Mucopolysaccharidoses 


* These abnormalities are rarely seen. 


Mirhosseini et al? Opitz found that 
many, but not all, patients with Stick- 
ler syndrome have a slight, general- 
ized spondyloepiphyseal dysplasia. 
Contractures or deformities of hands 
and feet are seldom seen in the Mar- 
fan syndrome and in homocystinuries. 
In fact, it is now well established that 
either homocystinuria or congenital 
contractural arachnodactyly was con- 
fused with Marfan syndrome." 
Thus, it is likely the two patients de- 
scribed by Marfan* in 1896 repre- 
sented examples of homocystinuria or 
congenital contractural arachnodac- 
tyly, as neither one nor members of 
the family died suddenly from heart 
disease or showed dislocated lenses. 
Osteoarthropathy with secondary 
contractures of hands or feet was 
found in the Stickler syndrome.” The 
members of our pedigree did not have 
degenerative joint changes as found 
in the Stickler syndrome. However, 
minimal "proliferative degenerative" 
changes involving the proximal end 
of the second and third phalanges of 
both hands and calcification of the pa- 
tella (caleified tendonitis) was found 
in case III 1. These body lesions may 
have been related to increased levels 
of serum Ca++, phosphorus, and alka- 
line phosphatase. Further work-up in- 
cluding parathormone determinations 
is in progress. 

Cardiovascular Disease and Life 
Span.—Neither heart disease, periph- 
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eral vascular disease, or shortened 
life span was found among members 
of our pedigree. Dissecting aortic an- 
eurysm is an important feature of 
Marfan syndrome, although it was 
found only in six of 40 cases reviewed 
by Sinclair et al.’ In homocystinuria, 
arterial or venous thrombosis and cu- 
taneous flushing are the main cardio- 
vascular features. Death at an early 
age (from 18 to 45 years) occurs in 
both the Marfan syndrome and in ho- 
mocystinuria.'? Cardiovascular dis- 
ease is not found in the Stickler syn- 
drome.** 

Facial and Dental Anomalies.—Sev- 
eral members of our pedigree showed 
facial and moderate dental anom- 
alies. Patients III 1, III 3, IV 12, and 
IV 13 had an underdeveloped bridge 
of the nose and prominent maxillae 
without micrognathia. Patients IV 
11, IV 12, and IV 18 had dental mal- 
positions and dental malocclusions. 
The dental malpositions and maloc- 
clusions, perhaps the most distinct 
signs of this pedigree, are not found 
in the Marfan syndrome nor in the 
homocystinurics, but do occur in pa- 
tients with the Stickler syndrome. 
Flat facies, a characteristic feature of 
the hereditary hyaloideoretinal de- 
generation with palatoschisis, was 
not found in our pedigree. The palate 
of several members of our pedigree 
was rather high, but the craniofacial 
consultant believed it to be within 





normal limits. High arched palate 
was found in the Marfan syndrome,’ 
in homocystinuries; in the Stickler 
syndrome,‘ and in the case reported 
by Shocket.'^ Palatoschisis was found 
in the Stickler syndrome and in asso- 
ciation with hyaloideoretinal degen- 
eration but was rare in the Marfan 
syndrome. Our pedigree did not show 
palatoschisis. 

Biochemical or Chromosomal Abnor- 
malities.—Blood chemistry studies and 
chromosomal studies of our pedigree 
failed to reveal a major abnormality. 
A curious finding, apparently of mi- 
nor significance, was a CTAB-positive 
test in urine in cases IV 11, IV 12 and 
IV 13. The CTAB-positive urine test 
indicates increased levels of urinary 
mucopolysaccharides and appears 
diagnostic for the major mucopoly- 
saccharidoses. We embarked on de- 
tailed chemical studies of the urine 
mucopolysaccharides of these pa- 
tients, but failed to detect either a 
qualitative or quantitative abnormal- 
ity.^ The urine CTAB test can give 
false positives, and it could well be 
that our cases fall in that category. 
However, only 2% of the normal popu- 
lation gives false-positive reactions 
for CTAB urine tests, whereas three 
of five tested members of the pedi- 
gree gave a positive result. It is likely 
these patients excrete another com- 
pound, yet unidentified, that inter- 
feres with the CTAB urine test. 

Our patients showed negative test 
results for urinary homocystine. 
Equivocal biochemical abnormalities 
have been detected in the urine of 
subjects with the Marfan syndrome, 
such as increased hydroxyproline or 
mucopolysaccharide excretions. The 
Marfan syndrome may reflect a de- 
creased cross-linking of collagen that 
is secondary to a genetic defect, such 
as a deficiency of the amine oxidase 
required to form aldehyde.” It is 
doubtful that an enzyme deficiency 
will be responsible for the Marfan 
syndrome, the syndrome described 
here, or others with autosomal domi- 
nant inheritance, as such deficiencies 
are primarily detected in sex-linked 
or autosomal recessive syndromes. 

Dominant Hyaloideoretinal Degener- 
ation.—Wagner”™ іп 1938 described an 
autosomal dominant syndrome of 
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“degeneratio hyaloideo-retinalis he- 
reditaria” among two generations of 
a Swiss family living in the Canton of 
Zurich. The characteristics of the 
Wagner type of dominant hyaloideo- 
retinal degeneration have been re- 
cently summarized by Ricci’ as 


follows: (1) posterior vitreous 
detachment and vitreous liquefaction 
with thickening of the anterior hya- 
loid; (2) grayish-white equatorial pre- 
retinal membranes; (3) pigmentary 
retinal and perivascular changes and 
areas of chorioretinal atrophy at the 
equator; (4) lattice degeneration with 
retinal holes; (5) acquired-type reti- 
noschisis; and (6) retinal detachment. 
Pedigrees, including a review of 
the original one, have been described 
by Boehringer et al, Ricci," Alexan- 
der and Shea," Jansen,^ and Hagler 
and Crosswell.^ Pathologic specimens 
were studied by Babel,” Ricci," and 
Alexander and Shea.” Additional ocu- 
lar signs described initially by Wag- 
ner? included the following: (1) small 
opacities in the anterior and posterior 
lens cortex beginning during puberty 
and becoming a mature cataract dur- 
ing the fourth decade of life (lens 
surgery of these patients was accom- 
panied by vitreous loss due to the 
fluid vitreous and hypotony), (2) a 
low to great degree of myopia, (3) 
normal visual acuities except in some 
members of the families in which vi- 
sion was 20/40 to 20/200, (4) concen- 
tric contraction of the visual field with 
ring scotomas, (5) diminished elec- 
troretinographic scotopic response 
compatible with pigment epithelium 
disease, and (6) normal dark adapta- 
tion, except in some cases. To this list, 
open-angle glaucoma and strabismus 
have been added by others. By and 
large, the pedigrees summarized by 
other authors confirm and augment 
Wagner’s descriptions, but there ex- 
ists a lack of complete uniformity and 
genetic heterogeneity, as is expected 
for an autosomal dominant syndrome. 
For example, with reference to the 
lens opacities Jansen'* noted involve- 
ment of the posterior cortical layers 
and “especially in the path of the lens 
sutures.” Hagler and  Crosswell* 
found “lens opacities that were of the 
nuclear or posterior subcapsular vari- 
ety or a combination of the two in 
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58% of the patients. These authors 
noted “the average age at which cata- 
ractous changes were first detected 
was 40 years.” With reference to the 
visual fields and electroretinogram 
(ERG), Hagler and Crosswell found 
normal fields except in patients with 
retinal detachment, and a normal 
ERG in all patients. These and other 
differences, however, may reflect the 
quality of the observations and depth 
of the study of each pedigree rather 
than major significant variation. 
There are, however, patients with 
hyaloideoretinal degeneration and 
palatoschisis who represent a sepa- 
rate entity inasmuch as they repre- 
sent the linkage to systemic syn- 
dromes with malformations such as 
Stickler syndrome. The hyaloideoreti- 
nal degeneration in patients with 
palatoschisis conforms to the descrip- 
tion by Ricci. In addition, the patients 
with palatoschisis have (1) flat facies 
and depressed bridge of the nose, 
(2) micrognathia,”' (3) web-like iris 
processes in the anterior chamber 
angles," (4) oblique insertion of the 
discs," and (5) various skeletal abnor- 
malities such as a genu varum or val- 
gum” and dolichostenomelia? in at 
least one pedigree. Some of these ab- 
normalities were not present or not 
specifically examined in the patients 
with hyaloideoretinal degeneration 
alone. The new syndrome described 
here presents a hyaloideoretinal de- 
generation similar to that of Wagner 
hyaloideoretinal degeneration. Other 
similarities and differences are sum- 
marized in Table 3. It could well be 
that our pedigree represents the juve- 
nile form o? Wagner hyaloidoretinal 
degeneration with earlier and more 
severe lens changes, a higher degree 
of myopia, anc systemic signs. Obser- 
vations or measurements on the ante- 
rior chamber angles, facies, dental 
position, extremities, and metacarpal 
length in adult Wagner hyaloideo- 
retinal degeneration are not avail- 
able. 

In common with Wagner disease 
and in contrast with the sex-linked 
type of juvenile retinoschisis, our ped- 
igree shows no macular disease, good 
central vision, and normal color vi- 
sion. Peripheral constriction of the vi- 
sual field, even with high intensity or 


large size targets, was found in cases 
I 2 and II 1, thus indicating damage 
to the sensory neuroepithelium. In 
addition, ease I 2, showed an abnor- 
mal electro-oculogram and ERG, but 
ease II 1 showed a normal scotopic 
ERG. These findings help to classify 
the retinal degeneration of our syn- 
drome as a peripheral hyaloideoreti- 
nal degeneration similar to that of 
Wagner's pedigrees. It is interesting 
that degeneration of the sensory 
neuroepithelium, atrophy of the ex- 
ternal retinal layers, and atrophy of 
the choriocapillaris was described in 
Wagner hyaloidoretinal degenera- 
tion.!?735 

Lens, Retina, and Anterior Chathber 
Angle Abnormalities in Skeletal Syn- 
dromes With Short Stature.—The bcu- 
lar abnormalities in other skeletal 
syndromes, mainly with short stat- 
ure, are summarized in Table 4. 

Classical associations of cataracts 
to bone abnormalities and short stat- 
ure are represented by Lowe syn- 
drome,  hypoparathyroidism, and 
pseudohypoparathyroidism. Cataracts 
are seen in nearly 50% of children 
with chondrodystrophia  calcificans 
epiphysealis (Conradi disease) in 
which punctate early calcification of 
the epiphysis results in a typical roent- 
genographic appearance. In spondy- 
loepiphyseal dysplasia, Rosenthal et 
al^ found cataracts in 29% of pa- 
tients. These cataracts were of vari- 
ous types—cortical spokes, coronary, 
nuclear, and posterior polar—and not 
related to long-standing retinal de- 
tachment or uveitis.?**" Cataracts are 
found in metaphyseal dysostosis in 
which pain in the extremities and 
irregular metaphyses at the ankles, 
knees, wrists, and shoulders with nor- 
mal epiphysis and diaphysis are 
found. Rosenbloom and Smith“ 
found one case of congenital cata- 
racts and another of infantile cata- 
racts among 24 patients with meta- 
physeal dysostosis. In this pedigree, 
cleft palate, arched palate, and bifid 
uvula were also present. More rarely 
are cataracts associated with Al- 
bright hereditary osteodystrophy, 
Ellis-van Creveld syndrome, Apert 
syndrome, or Crouzon disease. How- 
ever, cataracts and spontaneous lens 
rupture occur frequently in the Hal- 
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lermann-Streiff-Francois (bird-face) 
syndrome in which proportional nan- 
ism is present. Angle anomalies 
varying in morphology from those 
described above were found in Legg- 
Perthes disease, slipped upper fem- 
oral epiphysis, Osgood-Schlatter dis- 
ease, and idiopathic genu varum.* 
However, patients in these groups do 
not have zonular fiber damage, as 
found in Marfan syndrome, or periph- 
eral retinal disease, as found in the 
hyaloideoretinal degenerations. 

Several groups of genetically deter- 
mined dwarfism pfesent chamber an- 
gle anomalies. Rosenthal et al** found 
“incomplete cleavage of the angle 
with dense pectinate tissue in the 
angle extending high into the tra- 
beculum meshwork" in 58% of achon- 
droplastie dwarfs, but not in other 
types of dwarfisms. 

After completion of our study, a 
group of patients with hyaloideoreti- 
nal degeneration of the Wagner type 
were described by Hirose et al." The 
patients were collected from a retinal 
referral population, and genetic, an- 
terior chamber angles, or skeletal 
studies of each pedigree were not de- 
scribed. In that report, the several 
subgroups of diseases with hyaloideo- 
retinal degeneration were not sepa- 
rated. Four families with palato- 
schisis, one patient and his two sis- 
ters with hyperextensible arms and 
fingers, and two patients with Pierre 
Robin syndrome were found among 
17 white families. It is likely that 
patients such as the pedigree we 
describe here were also grouped 
together, as Hirsoe et al found 
cataracts in the eyes of three children 
among the 81 eyes examined. As dis- 
cussed previously, the hyaloideoreti- 
nal degeneration of the Wagner type 
may be a common denominator to the 
various autosomal dominant syn- 
dromes with connective tissue and 
skeletal disorders. Opitz has re- 
cently reclassified as Stickler syn- 
drome patients who were previously 
reported by him as having the Pierre- 
Robin syndrome. Whether patients 
with the Stickler syndrome have a 
hyaloideoretinal degeneration of the 
Wagner type has not yet been estab- 
lished. 
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Samuel Pruzansky, DDS, and members of the 
Center for Craniofacial Anomalies of the Uni- 
versity of Illinois, Chicago, studied the dental 
and maxillary features. Jack Goldberg, PhD, 
conducted biochemical studies on the urinary 
mucopolysaccharides. Leonard Kut, MD, per- 
formed the ultrasound studies on the proband, 
and Gerald Fishman, MD, conducted the 
electro-oculographic and  electroretinographic 
studies on cases II 2 and III (to be reported in 
detail separately). 


Nonproprietary Name and 
Trademarks of Drug 


Chymotrypsin-Avazyme, Chymar, Chy- 
mase, Chymolase, Chymotest, Chytryp 
Injection, Enzeon, Orenzyme, Zolyse. 
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Superficial Microcystic 


Corneal Dystrophy 


Malcolm N. Luxenberg, MD; Beth R. Friedland; Jack M. Holder 


Microcystic corneal dystrophy was first 
described in 1964. Since then, several re- 
ports have elaborated on the original find- 
ings plus other associated corneal 
changes. The cause is unknown, but 
pathological studies have now been done 
in several cases. The corneal changes 
are subtle and easy to miss on routine ex- 
amination. 

This study of 17 patients was under- 
taken to further evaluate the signs and 
symptoms of this abnormality and to em- 
phasize techniques of examination. De- 
tailed clinical and laboratory evaluations 
of tear function were performed. No defi- 
nite association between tear function 
and the corneal changes could be deter- 
mined. In this group of patients, the pro- 
cess seemed benign with minimal symp- 
toms. 


T 1964, Cogan et al' described a 

new type of keratopathy, which 
they named "microcystic dystrophy of 
the corneal epithelium." Guerry’ 
noted not only these "microcysts" but 
also described associated subtle, gray, 
map-like corneal changes. Subsequent 
reports of this disease have been pub- 
lished.*-” 
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Superficial microcystic corneal dys- 


trophy illustrating ‘‘putty marks" and 


map-like lesions. 


The clinical appearance of micro- 
cystic dystrophy, as described origi- 
nally,’ consists of small labile gray- 
ish-white lesions in the superficial 
cornea that occur in varying shapes 
and sizes. Visual acuity is sometimes 
reduced, and occasionally, there is a 
foreign-body sensation. The map-like 
changes can occur without the small 
gray dots, but the dots do not occur 
without the map-like changes. The 
map-like changes vary in size and 
number, can be located anywhere on 
the cornea, and frequently change in 
size, shape, and location. 

Trobe and Laibson® reported 35 
cases, noting both the map-like pat- 
tern and gray dots. In addition, they 
reported five patients whe developed 


a "fingerprint"-type pattern along 
with the other two corneal changes. 
Of their patients, 54% had symptoms 
of ocular pain, with many of these 
showing large corneal erosions. Some 
authors"? have concluded that these 
disorders are either a dystrophic or 
degenerative disease of the cornea 
and may all be interrelated. 

Pathologic changes in microcystic 
dystrophy have been reported by sev- 
eral authors. -?57:97?'* Findings in- 
clude the presence of intraepithelial 
cysts that contain PAS-positive cys- 
toplasmic debris and pyknotic nuclei. 
These occur at all levels of the epithe- 
lium and appear to move toward the 
surface where they rupture and ex- 
trude their contents. The cysts seem 
to correspond to the location of the 
tiny grayish-white corneal opacities. 
The basement membrane is irregular 
and thickened with occasional redu- 
plieation and extension into the epi- 
thelium in some areas, while other au- 
thors’ have shown areas of loss of the 
basement membrane. "Pale" cells and 
spongiosis in the epithelium have also 
been noted.” 

Tripathi and Bron™ found areas 
where the hemidesmosomes between 
the basement membrane and basal 
cells were greatly reduced or absent. 
They suggested that the presence of 
intraepithelial cysts was not specific 
for recurrent erosions or other similar 
disorders, but might have a common 
pathogenesis related to degenerative 
changes in the epithelium. 
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The cause of Cogan microcystic 
dystrophy of the cornea is unknown. 
Some believe it may be a degenera- 
tion and not а dystrophy.*:*:? It occurs 
in middle to old age, primarily in 
women, and is apparently nonfamil- 
ial. The process appears to be slowly 
progressive or nonprogressive in most 
patients. It is apparently much more 
common than previously suspected, 
but has been overlooked because of 
the minimal associated symptoms in 
many patients and difficulty of detec- 
tion on routine examination. 

This study was*undertaken to fur- 
ther substantiate the history and clin- 
ieal manifestations of this disorder 
and to emphasize examination tech- 
niques that make the lesions easier to 
recognize. In addition, detailed tear 
studies, not previously reported, were 
performed in an attempt to elucidate 
possible etiologic mechanisms. 


Subjects and Methods 


Seventeen patients with Cogan micro- 
cystic dystrophy of the cornea were stud- 
ied between August 1970 and April 1972. 
No familial or pathologic studies were 
done. All had a complete history and de- 
tailed eye examination. This included ex- 
amination of the lids and conjunctiva for 
abnormalities that might be related to the 
corneal changes, clinical evaluation of the 
tear film for debris and decreased volume, 
fluorescein studies of the corneas for ab- 
normal patterns of distribution and stain- 
ing, Schirmer testing, evaluation of cor- 
neal sensitivity with a wisp of cotton, and 
slit-lamp examination using all types, 
sizes, and angles of illumination. A routine 
Schirmer test without topical anesthesia 
was done on all patients. In addition, the 
test was repeated in the majority of pa- 
tients after administration of topical anes- 
thesia (proparacaine hydrochloride). 

Each patient had a detailed tear analysis 
that included a lysoplate test to measure 
total antibacterial activity, spectrophoto- 
metric assay of lysozyme content, and 
qualitative electrophoretic separation of 
tear proteins to measure nonlysozyme an- 
tibacterial factor (NLAF). The techniques 
for these tests have been described previ- 
ously.^ The tears were collected from the 
medial canthal region of each eye, sepa- 
rately, over a period of five to ten minutes 
using small sterile Weck cellulose sponges 
approximately 1 mm square. No anesthesia 
was used, and direct contact with the con- 
junctiva was minimized to reduce reflex 
tearing. 


108 Arch Ophthalmol/Vol 93, Feb 1975 










Factor 





No. of patients 
No. of eyes with only one type lesion 


Laterality 
OD 


Before Anesthesia 


Normal 


With superficial 
dystrophy 

No superficial 
dystrophy 


* Number of eyes tested. 
Results 


Of the 17 patients, 11 were women 
and six were men with an age range 
of 53 to 81 years (average 68.3 years) 
with no substantial difference be- 
tween the male and female groups. 
Sixteen of the patients were white, 
and one was black. No association 
could be made between any specific 
systemic or ocular diseases or injuries 
and the occurrence of the corneal 
changes. Likewise, there was no asso- 
ciation with any specifie systemic or 
local eye medication. 

Ocular complaints thought to be re- 
lated to the corneal disease were vari- 
able and mild. Decreased vision was 
present in one patient, three com- 
plained of halos, four had foreign- 
body sensations, and one had photo- 
phobia. In general, there was no ap- 
parent relationship between symp- 
toms and the type, location, and 
severity of corneal disease, including 
corneal staining. 

Surgery was performed on six of 
these eyes with mild progression of 
the corneal disease occurring in only 
one patient. 

The map-like lesions have irregular 
shapes with sharp margins that are 
sometimes discontinuous (Figure). 
The dense, gray-white margins vary 
in width and contrast with the lighter 
central area; both regions are usually 
darker than the surrounding cornea. 


Table 1.—Distribution of Corneal Lesions 


Decreased 





Type of Lesion 
Putty Marks 











Map-Like 





After Anesthesia 


Normal Decreased 





Except in rare cases there is no de- 
monstrable elevation on slit-lamp ex- 
amination. They are more frequent in 
the superior one half of the cornea 
and occur most commonly midway be- 
tween the limbus and pupil. They 
vary in number from 1 to 10 or 15 le- 
sions and average two to four per eye. 
There is usually clear, normal-appear- 
ing cornea between the lesions. Fluo- 
rescein tends to accumulate along the 
inner and outer sides of the margins 
and pools in the center of the lesions. 
In mild cases, the edges may not pro- 
trude through the fluorescein; where- 
as in severe cases, the margins ap- 
pear to be elevated, suggesting that 
they are higher than the surrounding 
cornea even though this cannot be 
detected on slit-lamp examination. 
Central pooling increases with the se- 
verity of the lesion. The edges occa- 
sionally stain, but usually only in the 
most severe cases. The central area 
does not seem to stain. Fluorescein 
will often show a mild lesion when it 
has been missed clinically or will ac- 
centuate an otherwise difficult-to-see 
lesion. 

The tiny gray-white dots, which 
will be referred to as “putty marks,” 
are seen less frequently than the 
map-like changes. The dots are small 
(less than 1 mm in size), of varied 
shape, and are usually as dark or 
darker than the edges of the map- 
like lesions. They can rarely be trans- 
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lucent. The margins are usually 
sharp. The dots vary in number from 
one to ten and are located mainly in 
the superior one half of the cornea 
about half way between the limbus 
and pupil Noncoalescent groups 
often occur between and adjacent to 
the map-like lesions. The lesions tend 
to protrude through the fluorescein, 
suggesting that they are elevated 
compared to the surrounding cornea, 
and punctate staining is rarely pres- 
ent. 

Both of the described lesions, espe- 
cially the map-like changes, are diffi- 
cult to visualize and can be easily 
overlooked on routine examination. 
They are best seen using a broad slit- 
lamp beam with bright oblique illumi- 
nation. Retroillumination is also help- 
ful. 

Seventeen patients had map-like 
changes, and putty marks were seen 
in five (Table 1). The map-like lesions 
were unilateral in seven cases and bi- 
lateral in ten. The putty marks were 
noted in only one eye in four patients 
and both eyes in one patient. Map- 
like changes alone were seen in 21 
eyes. Putty marks were not observed 
as an isolated finding, but were ob- 
served only in conjunction with the 
map-like changes. In most cases, both 
types of changes were of mild to mod- 
erate intensity with severe map-like 
abnormalities seen in only one case. 
When both eyes were involved, there 
was usually no discernible difference 
in the degree of involvement in the 
two eyes. 

In four patients, the lesions were 
apparently missed on the initial ex- 
amination and were then seen on sub- 
sequent evaluation. In another three 
patients, the lesions were not seen on 
routine slit-lamp examination but be- 
came apparent only after the instilla- 
tion of fluorescein. 

Fluorescein staining of the lesions 
was infrequent, being noted in only 
two cases with map-like dystrophy 
and one patient with putty marks. 
Staining can vary from one examina- 
tion to another with respect to both 
location and intensity and is more 
likely to occur as the lesions increase 
in severity. 

Corneal sensation was evaluated in 
all 34 eyes. It was normal in 22 eyes, 
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questionably decreased in four eyes, 
moderately decreased in five eyes, 
and severely decreased in three eyes. 
Two of the five eyes with a moderate 
decrease in sensation and all three 
eyes with severely decreased sensa- 
tion were tested after intraocular, an- 
terior segment surgery. There was no 
apparent relationship between sever- 
ity of the corneal disease and corneal 
sensitivity. 

Patients were evaluated for 
changes in the pattern, number, or 
appearance of their lesions during the 
period of observation. In the 17 pa- 
tients with map-like lesions, six had 
no change, seven developed addi- 
tional lesions, two had no increase in 
the number of lesions but a change in 
location, and in two patients, there 
was a change in the clinical appear- 
ance. In the five patients with putty 
marks, no change was noted in one 
case, four of the patients developed 
additional lesions, one patient had a 
change in location but not number of 
lesions, and in one patient, the lesions 
changed from the typical gray-white 
to translucent. 

Various types of associated corneal 
lesions were seen in many patients. 
Those most frequently observed were 
areus senilis (16), anterior crocodile 
shagreen (13), guttae (6), Vogt limbal 
girdle (7). pre-Descemet dystrophy 
(5), and Hudson-Stahli line (4). Fin- 
gerprint lines were seen in three pa- 
tients. Multiple types of lesions were 
present in many of the patients. 
There was no apparent relationship 
between the microcystic dystrophy 
and these other lesions. 

On slit-lamp examination, the tear 
meniscus was decreased mildly in 11 
patients and moderately in 3 pa- 
tients. Fcur of these patients had 
foamy tears, and nine had debris in 
their tear film. 

Schirmer test for tear function was 
performed on all eyes. It was done 
without the use of anesthesia on all 17 
patients and after the instillation of 
topieal anesthesia on 12 patients 
(Table 2). Results of the Schirmer test 
were inconelusive. 

Spectrophotometric examination of 
the tears revealed the lysozyme level 
to be slightly lower than normal in all 
17 subjects as compared to healthy 


young normals. Tear electrophoresis 
to detect NLAF showed an even dis- 
tribution of levels above and below 
the normal range. No correlation be- 
tween level of NLAF and severity of 
the corneal dystrophy could be deter- 
mined. The lysoplate test to measure 
total antibacterial activity in the 
tears revealed low values in nine pa- 
tients, normal values in three, and 
high levels in five patients. There was 
no substantial difference in the ac- 
tivity levels between the two eyes in 
any patient. In general, results of 
the lysoplate test, which measures 
the two components (lysozyme and 
NLAF) together, corresponded with 
those of both the spectrophotometry 
and electrophoresis studies, which in- 
dividually measure these two compo- 
nents. 


Comment 


The presence of only mild symp- 
toms in this series of patients with 
Cogan microcystic dystrophy of the 
cornea corresponds with most previ- 
ous reports. However, it does differ 


from the findings of Trobe and Laib- | 


son.* It is frequently difficult to deter- 
mine whether or not a particular 
symptom is related to corneal 
changes since many patients can have 
similar complaints with no apparent 
corneal abnormalities. It is hard, 
therefore, to evaluate the relationship 
of symptoms and disease in a series 
of patients such as this. 

Difficulty in visualizing the corneal 
lesions in our patients confirms the 
observations of other authors. This 
entity is probably more common than 
previously suspected. As noted by 
others, these lesions can change in ap- 
pearance, location, and number over a 
period of time. In this study, an in- 
crease in the number of lesions of 
both types was seen in several pa- 
tients, but in no patient was a de- 
crease observed. 

There was no correlation between 
increasing age and severity of the le- 
sions in this series. Ocular surgery 
was performed on six eyes of five pa- 
tients in this study with no apparent 
deleterious effects. Contact lenses 
were not worn by any of these pa- 
tients, so their effect on the corneal 
lesions or problems in wearing them 
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because of these changes could not be 
evaluated. 

In view of the superficial location of 
the corneal changes, we believed that 
they might be related to quantitative 
or qualitative abnormalities in the 
tears. Therefore, detailed clinical and 
laboratory analyses of tears were per- 
formed on each patient. Clinically, 
the tear film was decreased in 14 of 17 
patients, but there was no definite as- 
sociation between this observation 
and tear production as evaluated by 
the Schirmer test. Four patients had 
foamy tears, and nine had debris in 
their tear film. Swan, in his discussion 
of Cogan’s paper,’ observed debris in 
the precorneal film and noted it 
tended to retract with elevation of 
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the lid in three patients with this dis- 
ease. No correlation between basic or 
reflex tear production and microcystic 
corneal dystrophy was noted in our 
study. Although lysozyme levels were 
slightly lower than normal in all 17 
patients, it is possible this could be an 
age-related factor, as the normal 
comparison values were obtained 
from a younger patient population 
with an average age of 36 years.” 
Normal values for an elderly popu- 
lation have not been established. Nei- 
ther the NLAF nor the lysoplate test 
appear to be related to the dystrophic 
process. It seems unlikely that any of 
the above factors of tear function 
were related to the observed corneal 
dystrophy. 
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Corneal Elastosis 


Appearance of Band-Like Keratopathy and Spheroidal Degeneration 


Merlyn M. Rodrigues, MD, PhD; Peter R. Laibson, MD; Stanley Weinreb, PhD 


Clinical and pathologic studies of six 
corneas from patients with band-like 
keratopathy and spheroid degeneration 
were performed. These included cases of 
noncalcific band keratopathy; in one case 
very early changes in Bowman membrane 
were demonstrated by light and electron 
microscopy. Two other corneas displayed 
more advanced degeneration that mani- 
fested clinically as irregular golden yellow 
plaques. One case of corneal spheroid 
degeneration was associated with lattice 
dystrophy of the cornea. The corneal de- 
posits may be best characterized as a 
form of elastotic degeneration and 
were associated with intense auto- 
fluorescence. 


he elastotic nature of "hya- 
line” corneal deposits has been 
documented recently by histochemi- 
cal, fluorescent, and electron micro- 
scopical examination.’ Similar depos- 
its have been recently described as 
spheroid degeneration, keratinoid 
degeneration,** chronic actinic kera- 
topathy,’ climatic droplet kera- 
topathy,*? and proteinaceous corneal 
degeneration." These globules are be- 
lieved to have a probable relationship 
to the clinical entities described as 
Labrador keratopathy"? and nodular 
hyaline, band-shaped keratopathy." 
In previous reports,'-° advanced de- 
generation of the corneal stroma and 
Bowman membrane were present. 
The purpose of this report is to 
document earlier stages of corneal 
elastotic degeneration with the initial 
appearance of band-like keratopathy 
in three cases, and as spheroid degen- 
eration and irregular corneal plaques 
in others. 
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Materials and Methods 


Six specimens of corneal tissue were ex- 
amined, all of which had been fixed in 
formaldehyde solution and embedded 
in paraffin, Sections were stained with 
hematoxylin-eosin, PAS, Verhoeff-Van 
Gieson, alizarin red, and Masson tri- 
chrome. Unstained sections were exam- 
ined with a flucrescence microscope, using 
a BG 12 exciter filter with 2 peak trans- 
mission of 400 nm and appropriate barrier 
filters. A portion of the corneal button 
from patient 1 was removed from the 
paraffin block, placed in xylol, and re- 
hydrated.'* The specimen was fixed in 2% 
phosphate-buffered glutaraldehyde, post- 
fixed in 1% osmium tetroxide, dehydrated, 
and embedded in Epon 812. 


Report of Cases 


Case 1.—An 81-year-old black woman 
from New Jersey had poor vision and an 
occasional foreign body sensation in both 
eyes for three years. Vision was 20/400 in 
the right eye and 20/200 in the left eye and 
intraocular pressure was normal in both 
eyes. In the central cornea, punctate 
opacities were localized to Bowman mem- 
brane, (Fig, left) displayed a band-like 
configuration, and were unassociated with 
pinguecula or pterygia. In addition, bilat- 
eral endothelial dystrophy was present. A 
penetrating keratoplasty was performed 
on the right eye. 

Histopathological Findings.—Light Mi- 
eroscopy.—The corneal epithelium was 
preserved in some areas and detached in 
others. Bowman membrane contained mul- 
tiple small punctate deposits that dis- 
played intense autofluorescence (Fig 1, 


right), and were basophilic with the hema- 
toxylin-eosin stain (Fig 2). These aggre- 
gates exhibited a positive reaction with the 
Verhoeff-Van Gieson technique (Fig 3) and 
were negative when stained with alizarin 
red. The corneal strema was unremarkable 
and was free of deposits. Descemet mem- 
brane contained guttata, and the endothe- 
lial cells were partially absent. 

Electron Microscopy.—The deposits in 
Bowman membrane exhibited a biphasic 
appearance with variable electron density 
and irregular margins (Fig 4). Some areas 
appeared amorphous while others dis- 
played a fibrillar component (Fig 5). The 
deposits were extracellular and were elec- 
tron-dense even in unstained sections. The 
posterior edges of some aggregates were 
more lucent and appeared to merge with 
the adjacent superficial stromal collagen 
fibers. 

Case 2.—A 9-year-old boy born in Puerto 
Rico was struck in the right eye by a rock. 
He failed to recover vision in this eye, 
which lost light perception. On examina- 
tion at Wills Eye Hospital, vision in the 
left eye was normal. The right eye was ir- 
ritated and showed a band-like keratop- 
athy, secondary glaucoma, and marked iris 
atrophy. Pingueculae or pterygia were not 
evident in either eye. The right eye was 
enucleated for relief of pain. 

Histopathology.—Microscopical examina- 
tion of the cornea showed fibrous tissues 
separating Bowman membrane from the 
epithelium. Bowman membrane was ir- 
regular, partially fragmented, and dis- 
played autofluorescent golden yellow de- 
posits. The latter were positive with the 
Verhoeff-Van Gieson stain and were nega- 
tive with stains for calcium. 


Fig 1.—Left, Case 1, right eye. Multiple grayish-white, punctate opacities in Bowman 
membrane. Right, The smal! spherical deposits in Bowman membrane exhibit auto- 
fluorescence with blue light (unstained preparation, original magnification х 667). 
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3.—Case 1. Multiple spherical elastotic deposits (arrow) in Bowman membrane 


(Verhoeff-Van Gieson, original magnification х 640). 
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Fig 2.—Case 1. Numerous punctate hya- 
line deposits (arrows) localized to Baw- 
man membrane (hematoxylin-eosin, origi- 
nal magnification x 640). 


Case 3.—A 65-year-old white man, born 
in the Eastern United States, had poor vi- 
sion in both eyes for 40 years after an ocu- 
lar inflammation of unknown cause. There 
was no history of antecedent trauma to ei- 
ther eye. On examination at the Wills Eye 
Hospital, visual acuity was finger counting 
at 1 meter in the right eye and light per- 
ception in the left eye. The cornea dis- 
played a band-like opacity (Fig 6, left) 
with peripheral vascularization involving 
Bowman membrane and corneal stroma, 
unassociated with pingueculae or pterygia. 
Bilateral chorioretinitis with macular scars 
were noted, especially in the right eye, but 
most of the retina and choroid in the left 
eye could not be clearly visualized. A cor- 
neal transplant operation was performed 
on the left eye. 

Histopathologic Examination.—Bowman 
membrane and the anterior half of the 
corneal stroma contained numerous auto- 
fluorescent deposits of varying sizes (Fig 6, 
left). The latter were basophilic with the 
hematoxylin-eosin stain, argyrophilic with 
elastin stains, and negative for calcium. 
Scattered blood vessels were noted in the 
mid and deep stroma. Descemet membrane 
and endothelium were unremarkable. 

Case 4.—A 63-year-old white man, born 
in the Eastern United States, was referred 
to Wills Eye Hospital for a corneal trans- 
plant. His left eye had been injured at 6 
years of age, followed by corneal scarring 
and cataract. The right eye also became 
inflamed and corneal clouding developed 
soon after the injury to the left eye. Vision 
was hand movements in both eyes. Band- 
like placoid keratopathy was noted in the 
left eye as an irregular opacity containing 
yellowish areas involving Bowman mem- 
brane, as well as the superficial and mid- 
stromal layers of the cornea. A pene- 
trating keratoplasty was performed on the 
left eye. 

Histopathologic Examination.—The cor- 
neal epithelium appeared irregularly thick- 
ened and was detached in some areas. 
Bowman membrane and superficial stroma 
contained multiple, small, round-to-oval 
autofluorescent deposits that were positive 
with the Verhoeff-Van Gieson stain and 
were negative for calcium. Scattered blood 
vessels were present toward the periphery 
of the corneal stroma. Descemet mem- 


Fig 4.—Numerous deposits (D) with fr- 
regular margins localized to Bowman 
membrane. Adjacent epithelium is unre- 
markable (uranyl acetate-lead citrate, 
original magnification x 12,000). 
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Fig 5.—Corneal deposit. Note biphasic appearance. Posterior edge is more lucent and 
fibrillar (uranyl acetate-lead citrate, original magnification х 28,000). 
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Fig 6.—Left, Case 3, left eye. Grayish, vascularized bard-like opacity containing 
spherical deposits. Right, Subepithelial corneal deposits of varying size, note intense 
fluorescence (unstained preparation, original magnification x 337). 





Fig 7.—Left, Case 5, right eye. Prominent golden yellow spheroidal corneal deposits. 
Right, Fluorescent subepithelial corneal deposits. Two nodular aggregates of amyloid 
(lattice dystrophy) are present in the stroma, with a few fluorescent particles in the more 
superficial nodule (unstained preparation, original magnificetion x 40). 


hrane and endothelium were unremark- 
able. 

CASE 5.—A 50-year-old black man from 
the Eastern United States had developed 
rapid visual deterioration in his right eye 


* Arch Ophthalmol/Vol 93, Feb 1975 


about eight years ago, and vision de- 
creased to finger counting four years later. 
There was no history of prior trauma to 
this eye although he had sustained a trau- 
matic laceration of the left eye at 2 years 








Fig 8.—Elastotic corneal deposits (D) 
with a nodular or irregular distribution in 
the superficial stroma. There is overlying 
epithelial atrophy (Verhoeff-Van Gieson, 
original magnification x 256). 
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Fig 9.—Hyaline deposits (arrows) in the 
superficial stroma and in an accumulation 
of amyloid material (A) in the midstroma 
(Congo red, original magnification x 640). 


of age, resulting in absence of light per- 
ception and phthisis bulbi. On examination 
at the Wills Eye Hospital, visual acuity 
was counting fingers at 1 meter in the 
right eye. The right cornea was thinned 
centrally, with midstromal opacities con- 
sistent with lattice dystrophy. The super- 
ficial stroma displayed prominent golden 
yellow spheroidal globules (Fig 7, left). 
There was no evidence of pterygia or pin- 
gueculas. A penetrating keratoplasty was 
performed on the right eye. 
Histopathologic Examination.—Micro- 
scopical examination showed auto- 
fluorescent deposits in the superficial 
stroma (Fig 7, right). Bowman membrane 
was almost totally replaced by fibrous tis- 
sue with overlying epithelial atrophy. In 
some areas of lattice dystrophy, a few 


Corneal Elastosis/Rodrigues et al 113 


punctate autofluorescent deposits were 
also noted (Fig. 7, right). The superficial 
stromal deposits were arranged as nodular 
aggregates or diffuse scattered globules 
that were positive with stains for elastin 
(Fig 8) and negative for calcium. The mid- 
stromal deposits of lattic dystrophy were 
stained with Congo red and some con- 
tained a few irregular hyaline deposits 
that were Congo red-negative and resem- 
bled the superficial stromal nodular 
spheroidal deposits (Fig 9). 

CasE 6.—A 13-year-old white boy, born in 
the Eastern United States, had been 
struck in his right cornea by a piece of a 
vacuum cleaner when*he was 1 year old. 
The corneal laceration was repaired, but 
vision remained poor in that eye. On exam- 
ination at the Wills Eye Hospital, there 
was discomfort in the right eye, band-like 
keratopathy containing  yellowish-gray 
opacities, and questionable light percep- 
tion. There was no evidence of pterygia or 
pingueculae in either eye. An enucleation 
was performed. 

Histopathologic Examination.—Bowman 
membrane was replaced by fibrous tissue. 
All levels of the stroma contained multiple 
autofluorescent deposits that were positive 
with the Verhoeff-Van Gieson stain and 
negative for calcium. 


Comment 


Hyaline corneal deposits frequently 
have been observed in a variety of 
chronic ocular and corneal disorders! 
and as a result of exposure to climatic 
extremes.'? 

Fraunfelder et al* described the 
clinical picture of spheroid degenera- 
tion of the cornea and conjunctiva as 
follows: (1) a primary corneal type as- 
sociated with advancing age, (2) a 
secondary corneal type associated 
with antecedent ocular diseases, and 
(3) a conjunctival form that may or 
may not be associated with either 
type of corneal degeneration. Most of 
the patients in their report (88 of 111 
patients) displayed primary bilateral 
corneal involvement. In the present 
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study, however, our patients were 
more representative of the secondary 
form of corneal degeneration, since 
they were related to trauma and ocu- 
lar disease. In one patient described 
in the present study (No. 5), the 
elastotic corneal deposits were associ- 
ated with lattice dystrophy, as in a 
similar report earlier by Garner.’ 
The deposits manifested clinically 
as golden yellow spherules of vary- 
ing size, irregular solid plaques dis- 
playing a band-like pattern, or as 
punctate grayish dot-like opacities. 
Primary corneal involvement or con- 


junctival degeneration were not 
noted. 
The intense autofluorescence of 


these corneal deposits has been dem- 
onstrated clinically? and confirmed by 
histopathologic examination in ear- 
lier studies’ and in the present in- 
vestigation. In one of our patients 
(No. 1), very early band-like kera- 
topathy was demonstrated, with in- 
volvement of Bowman membrane 
alone, which contained multiple, 
small, punctate, fluorescent deposits. 
The latter displayed a biphasic pat- 
tern by electron microscopy and prob- 
ably represent early degeneration of 
collagenous tissue. Previous reports'-^ 
described more advanced changes in- 
volving the corneal stroma and Bow- 
man membrane, with secondary epi- 
thelial degeneration in some cases. 
The nature of these globular deposits 
may be best characterized as an 
elastotic degeneration of collagen 
fibrils, on the basis of earlier stud- 
ies," as well as the results of the 
present work. These deposits proba- 
bly represent the corneal equivalent 
of elastotic degeneration of connec- 
tive tissue,^ particularly in associa- 
tion with pterygia and pingueculae.’ 
We were unable to confirm that the 
corneal deposits demonstrated char- 


acteristics of a keratin precursor as 
suggested by other investigators.*:*° 
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Optic Nerve Anomalies 


in Basal Encephalocele 


Yochanan Goldhammer, MD, J. Lawton Smith, MD 


Basal encephalocele should be sus- 
pected in a child when hypertelorism, de- 
fect of the bridge of the nose, and other 
midfacial anomalies are present. 

Optic nerve anomalies may occur with 
basal encephalocele. Those previously 
described are pale discs, coloboma of the 
optic nerve head, and pit of the optic disc. 
Two additional disc anomalies that are 
associated with basal encephalocele are 
megalopapilla and optic nerve dysplasia. 
A mass in the nose or nasopharynx under 
these circumstances is most likely an en- 
cephalocele and biopsy is contraindi- 
cated. 


asal encephalocele is a bony de- 

fect in the midline of the base of 
the skull through which meninges and 
brain structures protrude. A mass 
may be visible in the nasopharynx 
(sphenopharyngeal form), nose 
(transethmoidal and sphenoethmoidal 
forms), or orbit (sphenorbital form). 
Other midline craniocerebral and 
midfacial anomalies are often associ- 
ated with this defect. 

The reported optic nerve anomalies 
associated with basal encephalocele 
include disc pallor, pits of the optic 
nerve head, and optic nerve colo- 
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boma.** Two additonal optic disc 
anomalies that have, to our knowl- 
edge, not been described with basal 
encephalocele, namely, optic dise dys- 
plasia and megalopapilla, are pre- 
sented here. 


Report of Cases 


Case 1.—A right-handed, white girl was 
born on Oct 31, 1968, the product of a nor- 
mal pregnancy but for a maternal sinusitis 
at four months' gestation, which was 
treated for one week with orally adminis- 
tered betamethasone. At birth, the umbili- 
cal eord was said to be wrapped around the 
child's head, and there was a decreased 
Apgar rating. Labor was three to four 
hours, and foreeps were not used. Birth 
weight was 3.5 kg (6 lb 4 oz). Shortly after 
birth, the child was having difficulty 
breathing. Her parents described ster- 
torous respirations, as if there were nasal 
obstruction. Because of this, she was hospi- 
talized at 2 months of age. She was found 
to have a cleft lip, slight ptosis on the 
right, and a congenital abnormality in the 
right fundus. 

At 2 years of age, she was admitted to 
the Otolaryngology Service for a plastic re- 
pair to the upper lip and excision of a "na- 
sal tumor." Regretably, this tumor turned 
out to be an encephalocele. The operator 
described a cystic, pulsatile mass attached 
to the sphenoid bone, the lateral wall of the 
nose, and the septum. The postoperative 
course was complicated by profuse rhi- 
norrhea and temperature up to 41 C (105 
F). X-ray film of the skull showed a defect 
in the planum sphenoidale, and a pneu- 
moencephalogram demonstrated a protru- 
sion of the third ventricle into the bony de- 
fect. 


Neuro-ophthalmological examination at 
that time showed poor vision in the right 
eye and intact vision in the left eye. Hy- 
pertelorism was noted. The right fissure 
measured 5.5 mm and the left 8.0 mm; the 
right eye was slightly microphthalmic, the 
cornea on that side measuring 10.0 mm 
and on the left 11.5 mm. A Marcus Gunn 
pupil was seen on the right side. Retinos- 
copy was —5.00 on the right and +2.00 on 
the left. The fundus showed optic nerve 
dysplasia in the right eye, as to be de- 
scribed. 

On Nov 4, 1970, the nasal encephalocele 
was repaired through a bifrontal crani- 
otomy. The floor of the anterior cranial 
fossa was found to be excessively wide, the 
orbits being about 4 cm apart, intracra- 
nially. The olfactory nerves were displaced 
laterally by a similar distance. A bony de- 
fect was encountered in the planum sphe- 
noidale, and a tube of dura, 2 cm in diame- 
ter, extending through it. Within the dural 
sac and adherent to it appeared a highly 
vascular neural tissue. The cavity of the 
third ventricle was opened during the dis- 
section and found to extend into the 
encephalocele. 

Following the repair of the encephalo- 
cele, the patient had cerebrospinal fluid 
(CSF) rhinorrhea and later developed a 
subgaleal and epidural abscess at the oper- 
ative site. She was rehospitalized for bi- 
frontal craniotomy with debridement and 
removal of the fistulous tract of the subga- 
leal abscess. She recovered from this 
rather well, and there were no complaints 
when seen again on April 23, 1973. 

Examination at that time demonstrated 
a vision of light perception in the right eye 
and 20/20 in the left eye. Visual fields in 
the left eye to simultaneous finger count- 
ing were intact. External examination 


Optic Nerve Anomalies/Goldhammer & Smith 115 





Fig 1.—Case 1, 
telorism. 


cleft lip and hyper- 





Fig 2.—Left, Case 1, right eye, optic nerve dysplasia. Right, Case 1, left eye, normal 


optic disc. 





Fig 3. — Left, Case 2, right eye, megalopapilla. Right, Case 2, left eye, normal 
optic disc. 


showed a well-developed, well-nourished, 
intelligent appearing 4-year-old girl, who 
was very cooperative and comfortable. She 
had a large globular protrusion of the left 
midfrontal region about the size of a small 
tangerine, which obviously was a postoper- 
ative CSF accumulation. The fissures were 
asymmetrical in that the right was nar- 
rower than the left. Only the smallest rudi- 
ment of remaining defect of her upper lip 
was noted, and she had moderate hyper- 
telorism (Fig 1). A high arched palate and 
a receding mandible were also found. 

The corneas were grossly clear. The 
right pupil reacted 3+ to light and the left 
4+ to light, but there was a 3+ Marcus 
Gunn pupil on the right. 

The extraocular movements and opto- 
kinetic responses were normal. Ophthal- 
moscopy showed that the media were clear. 
In the right eye (Fig 2, left), the disc was 
elevated, grayish, with glial legs coming 
off, with somewhat of an orange-yellow 
surrounding, and traction at the site of 
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this on the retina was visible at about 5 
o'clock with some adjacent elevation. 
There was a keyhole-type color change in 
the fundus below, and again a sharp gray 
demarcation line was seen. There was no 
high elevation or billowing detachment, 
however. The fundus appeared essentially 
as it had on the previous examination. In 
the left eye, the media were clear. The disc, 
vessels, macula, and periphery were per- 
fectly normal (Fig 2, right). 

Case 2.—A 23-month-old white boy was 
born June 28, 1971, the result of a normal 
pregnancy. Birth weight was 3.5 kg (6 Ib 10 
oz). Immediately at birth, he was noted to 
have a cleft palate and lip. Surgical repair 
of this was instituted at age 8 weeks. A 
second plastic operation was performed in 
November of 1972. At that time, the family 
noted that he would put his finger in his 
right eye and touch it, with apparently no 
sensation of discomfort. They also noted 
that the right eye tended to turn out. The 
boy had a third plastic operation in Febru- 





Fig 4.—Case 2, right eye with megalopa- 
pilla. 





Fig 5.—Case 2, left eye with normal op- 
tic disc. 


ary 1973, and at that time an ophthalmo- 
logical examination was performed, and 
the abnormal right optic disc first noted. 
Growth and development were otherwtse 
normal. The family history showed no evi- 
dence of abnormality. Neuro-ophthalmo- 
logical examination showed that the boy 
had a wide interpupillary diameter, a 
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prominence in the frontal region, and a 
flat base of the nose. There was good 
steady central fixation with the left eye. 
There was a cleft lip that had been re- 
paired, with a very small residual defect at 
the vermilion border, with a short forelip 
above. There were two or three small rudi- 
mentary-like nodules in the right pre- 
auricular region, somewhat reminiscent of 
Goldenhar syndrome. The corneas were 
grossly clear. Both pupils reacted to light. 
There was a profound difference in his sen- 
sitivity to light in that he tolerated the 
bright indirect light from an ophthalmo- 
scope on the right eye without distress, 
whereas it bothered him much more on the 
left. He was found to have a sensory exo- 
tropia of the right eye of about 40 to 50 
diopters. The versions were full. 

Ophthalmoscopy demonstrated clear me- 
dia. The right optic disc was notably larger 
than the left (Fig 3, left). It had sharp 
margins, a good color, and a small cup. 
There was a line coming in slightly 
obliquely to the lower portion of the disc, 
suggestive of a partial coloboma. The 
macula and periphery were normal. The 
left fundus was quite normal (Fig 3, right). 
Fluorescein angiography showed the dif- 
ference in the distribution of the vessels 
on the side of the megalopapilla (Fig 4 and 
5). Examination under sedation showed 
crisply reactive, small pupils. There was no 
Mareus Gunn pupil on the right. Under 
cyclopentolate hydrochloride (Cyclogyl) 
retinoscopy, the right eye was +2.50 and 
the left +0.50. 

The boy was seen again on July 14, 1973. 
He was found to have a corneal abrasion in 
the right eye that was treated by patching. 
It was again noted that the right cornea 
was anesthetic. X-ray films showed hyper- 
telorism, cleft palate, and a soft tissue 
mass in the nasopharynx. The latter was 
initially interpreted by the radiologist as 
adenoid tissue. However, because the clini- 
cal signs pointed strongly to a basal en- 
cephalocele, laminograms were obtained 
and a sphenoethmoidal encephalocele was 
demonstrated. 


COMMENT 


The classification of encephaloceles 
has been discussed by several au- 
thors.°’ They all found that basal en- 
cephalocele is a rare malformation. 
There was only one such instance in 
Ingraham and Swan’s series of 84 en- 
cephaloceles.’ The  transsphenoidal 
form is one of the rare types. None- 
theless, the diagnosis of this condi- 
tion is important to save the child 
from excision or biopsy of intranasal 
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"tumors" or "enlarged adenoids," 
which under these circumstances may 
end in CSF rhinorrhea, meningitis, 
brain abscess, or death. 

The diagncsis is to be suspected in 
a child with hypertelorism, a broad, 
flat nasal root, cleft palate, or cleft 
lip. A midline cleft lip, even if min- 
imal, is suspicious. 

If a mass is visualized in the nose or 
nasopharynx, this is usually pulsatile, 
fluctuates with respiration, enlarges 
with crying and coughing, and may 
be reduced by pressure. Cerebrospinal 
fluid leakage may be manifested 
as rhinorrhea. A mass protruding 
through a cleft palate is highly sus- 
picious. Other associated anomalies 
of the midline structures include 
agenesis of the corpus callosum and 
spina bifida. 

The eye signs of basal enceph- 
alocele include hypertelorism, exotro- 
pia, mierophthalmos, регірарШагу 
staphyloma, and optic nerve anom- 
alies. Among the latter. pale discs, 
colobomas,* and pits of the optic 
disc were documented. The optic 
nerves and chiasm are occasionally 
dipped into the basal defect and may 
produce bitemporal hemianopia and 
other field defects. When the anterior 
part of the third ventricle is also pro- 
truding into the bony defect, hypo- 
thalamic and pituitary signs may be- 
come manifest.* 

In the sphenorbital encephalocele, 
which occurs often with neurofi- 
bromatosis, pulsatile exophthalmos 
and ocular palsies are also found.*'* It 
should be emphasized that these en- 
cephaloceles can be missed if only 
plain skuli x-ray films are ordered. 
The base view, combined with tomog- 
raphy, is the specific radiographic 
examination used to establish this 
diagnosis. The encephalocele is seen 
as a midline hole at the base, with 
sharp cortical margins. A soft mass in 
the nasopharynx can be confused with 
enlarged adenoids. Pneumoenceph- 
alography may demonstrate hernia- 
tion of the anterior part of the third 
ventricle into the bony defect and oc- 
casionally agenesis of the corpus cal- 
losum.? 

Both our patients showed a consid- 
erably enlarged optic disc. In case 2, 
it would be appropriately termed 
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megalopapilla. This condition was 
first described by Franceschetti and 
Bock in 1950" in a patient with other- 
wise completely normal eyes, the in- 
creased size of the disc probably 
being due to an abundance of glial or 
connective tissue elements. Other in- 
stances of megalopapilla were found 
in eyes with noticeable refractive er- 
rors and other anomalies. In one case, 
megalopapilla was found in dysos- 
tosis mandibulofacialis of Frances- 
chetti-Zwahlen type. Streiff"? sum- 
marized seven cases of megalopapilla 
from the literature. All except Fran- 
ceschetti’s case were unilateral. Vi- 
sion and refraction were normal in 
only three cases. 

When trying to classify the optic 
dise anomaly of our first case, one en- 
counters difficulties. It is not a colo- 
boma, as the disc is elevated and not 
depressed. The similarity with the 
morning glory syndrome'* is ob- 
vious, although in the latter condition 
the disc is deeply excavated. Kindler'* 
discussed the difference between this 
condition and the coloboma and con- 
cluded that the relation of the morn- 
ing glory syndrome to a coloboma is 
unlikely. 

We chose to term the disc anomaly 
in case 1 as optic disc dysplasia, dif- 
fering from the morning glory syn- 
drome mainly by its being elevated 
instead of excavated. It has some 
similarities with the six cases de- 
scribed by Handmann'* in which the 
optie eup was filled out with glial or 
mesenchymal tissue, but in all his 
cases the optic dise was of normal 
size. 

V. Szily, in his monumental work 
on colobomas,? stated “with cer- 
tainty” that 


all the true morphological malformations 
of the optie disc, including the true colo- 
bomas . . . are only different manifesta- 
tions of the same developmental anomaly, 
namely a different form and degree of 
malformation of the primitive or epithelial 
optic papilla. 

Badtke,* leaning mainly on У. 
Szilys work, concluded that aplastie 
dises, hypoplastic dises, megalopa- 
pilla, and coloboma of the optic nerve 
head all belong to the same spectrum 
of anomalies. One might wonder, if 
that is true, if optic disc dysplasia and 
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morning glory syndrome could not be 
added to this spectrum, in that order, 
between megalopapilla and coloboma. 

The cases of Collier and Adias'* are 
interesting in this regard. A 9-year- 
old girl had unilateral megalopapilla 
and coloboma of the choroid. Her 
older sister had unilateral megalopa- 
pilla in an emmetropic eye. 

Out of the ten cases reported by 
Kindler* as the morning glory syn- 
drome, one had a huge coloboma of 
the posterior pole of the other eye, 
and another had an anterior chamber 
cleavage syndrome in the fellow eye. 

It is worthwhile to comment about 
the corneal anesthesia in case 2. 
Congenital corneal anesthesia has 
been reported as an isolated phenom- 
enon with or without involvement of 
the cutaneous supply of the ophthal- 
mie nerve.^? On the other hand, it 
was also documented in four cases of 
Goldenhar syndrome," and Segall’s 
case 1^ is probably another instance 
of this combination. Interestingly 
enough, our case had preauricular 
nodules on his involved side, as occurs 
in the Goldenhar syndrome. Addi- 
tional cases have also been found in 
association with other facial anom- 
alies” and hydrocephalus.'* 
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Invasive Squamous Cell Carcinoma 


of the Conjunctiva 
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In 27 cases of invasive conjunctival 
squamous cell carcinoma, three cases of 
deep corneal invasion and two cases of 
intraocular extension were found. Four 
cases showed orbital invasion, and one 
patient died of generalized metastases 18 
months after diagnosis. The relatively 
low-grade nature of these lesions and 
their potential for local treatment is noted, 
but it is emphasized that careful clinical 
examination and close cooperation with 
the pathologist to ensure adequate eval- 
uation of excised tissue are essential. 


nvasive squamous carcinoma of 
the conjunctiva is uncommon, and 
intraocular extension of squamous 
cell carcinoma is very rare.' Francois, 
et al; in 1967, collected only 49 cases 
from the literature and described an 
additional one. Greer? Stokes, and 
Dollfus* have each described an addi- 
tional ease, and Duke-Elder* makes 
reference to several. Irvine? reported 
104 cases of “dyskeratotic epibulbar 
tumors,” and in that series there was 
only one case of intraocular extension 
in 20 cases of squamous cell carci- 
noma. These various authors stress 
the rarity of this condition. The inci- 
dence and biologic behavior of these 
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lesions is not well known. 

Recent acquisition of several inter- 
esting cases of squamous cell carci- 
noma of the conjunctiva, including 
one with intraocular extension, 
prompted the present study and this 
brief description of Wilmer Institute 
cases of invasive squamous cell carci- 
noma of the conjunctiva with in- 
traocular extension. 


Materials and Methods 


All cases coded as epithelioma, 
squamous cell carcinoma, or carcinoma in 
situ of the cornea and conjunctiva on file in 
the eye pathology laboratory of the Wil- 
mer Institute cf the Johns Hopkins Hospi- 
tal were examined. A total о? 65 cases was 
encountered and analyzed for age, sex, 
race, tumor location, duration, treatment, 
and follow-up when available. 


Results 


Of the 65 cases, 27 proved to be in- 
vasive, 23 were in situ, and 15 were 
excluded from the study for a variety 
of reasons that included insufficient 
material for review (4), secondary in- 
volvement from a lid tumor (2), and 
reclassification as benign or a non- 
squamous lesion (9). The nine reclas- 
sified cases included dysplasia (4), 
atypical papillomata (2), pseudoepi- 
theliomatous hyperplasia (2), and ma- 
lignant melanoma (1). 

Of the 50 cases remaining, the 27 
invasive cases are the subject of this 
report. The major incidence of inva- 


sive squamous carcinoma was in the 
sixth decade. The age range was 4 to 
77 years, that includes two unusual 
cases arising in children ages 4 and 
12. By decade, occurrence was as fol- 
lows: 0-10, 1 case; 11-20, 1; 21-80, 1; 31- 
40, 1; 41-50, 3; 51-60, 12; 61-70, 4; and 
71 and up, 4. There were 17 male sub- 
jects and ten female subjects with in- 
vasive tumor. Although race was un- 
known in four of the 27 cases, it was 
white in all but two of the remainder. 
One patient was a Pakistani man and 
one was an Indian woman from Bra- 
zil. 

In the 27 invasive cases, the limbus 
was the most commonly involved re- 
gion (17: 4 temporal, 3 nasal, and 10 
not specified), although the palpebral 
(3) and forniceal (3) conjunctivae 
were also occasionally the primary 
site. The bulbar conjunctiva was the 
site in two patients, and the tumor 
was diffuse, in two other patients. 

Treatment in this series consisted 
of local excision (with and without ir- 
radiation), enucleation, or exentera- 
tion. A breakdown of the treatment 
was as follows: excisional biopsy, 10; 
excisional biopsy plus irradiation, 4; 
biopsy and irradiation, 3; exentera- 
tion, 6; and enucleation, 4. Several 
cases showed definitely incomplete lo- 
cal excision but all but one of these 
were cases of biopsy for diagnosis 
only. In this one subject, there was no 
recurrence eight years later. Of the 
six cases treated with exenteration, 
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. Fig 1 (EP 21007).—Limbal area showin 
toxylin-eosin, x 140). 
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Fig 2 (ЕР 21007). —Нідһег power of angle structures showing tumor invasion of out- 
flow channels, Schlemm's canal, and trabecular meshwork (hematoxylin-eosin, x 140). 


orbital invasion was observed in 
three, intraocular extension in one, 
and lid involvement in two. In the 
four enucleation specimens, there was 
deep corneal invasion in three and in- 
traocular invasion in one. 

In cases with adequate follow-up, 
there were recurrences in eight of 22 
cases (36%) with all but one of the 
eight after local treatment (three af- 
ter local excision, four after excision 
or biopsy with irradiation, and one af- 
ter exenteration). Two recurrences 
were seen in two patients. Recur- 
rences were treated by re-excision 
(18) or re-excision with irradiation 
(1), exenteration (2), or radical neck 
dissection (2). 

Follow-up data are available in all 
but the two earliest cases and the 
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three most recent ones. Of the 22 pa- 
tients with follow-up, four had less 
than one year follow-up but all were 
free of tumor when last seen. One of 
these four died of unrelated causes 
eight months after excision. 

The other cases (18) had from two 
years to thirty years follow-up. 
Of these, two developed metastasis 
(treated by excision and radical neck 
dissection) and one of these two died 
of malignancy 18 months after initial 
treatment. The other developed an 
adenocarcinoma of the bowel eight 
years after the conjunctival tumor 
and has since died from her bowel 
malignant neoplasm without evi- 
dence of recurrent conjunctival tu- 
mor. Thus 17 subjects were free of tu- 
mor with a follow-up of two to four 




















Fig 3 (EP 31055).—Raised white lesion 
straddling limbus with dilated vessels tem- 
porally and lipid in the cornea nasally. 










Fig 4 (EP 31055).—Gross appearance of 
thickened limbal zone temporally after re- 
moval of superior cap. 


years in six subjects, five to nine 
years in six, and ten years or more 
in five-with two being followed 30 
years without evidence of recurrent 
disease. 

Several unusual features were ob- 
served as follows: occurrence in young 
individuals (2), intraocular extension 
(2), deep corneal invasion (3), and re- 
gional metastases (2). These nine 
cases with unusual features are pre- 
sented briefly. 


Report of Cases 


Case 1 EP 25790.-A 4-year-old white 
girl developed a lesion in the inferior pal- 
pebral conjunctiva one year after stra- 
bismus surgery. The patient was treated 
with local excision and is free of tumor at 
follow-up five years after surgery. Diag- 
nosis was invasive squamous cell carci- 
noma. No evidence of foreign bodies was 
seen. 

Case 2 EP 9735.—The patient was a 12- 
year-old white girl who developed a lesion 
involving the limbus and cornea. The 
patient was known to have xeroderma pig- 
mentosum and was treated by local exci- 
sion. Diagnosis was squamous cell ca» 
cinoma of conjunctiva with superficial 
invasion of the cornea. Although vision is 
poor in the involved eye, there is no evi- 
dence of recurrence 25 years after removal 
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Fig 5 (EP 31055).—An island of tumor in supraciliary space (long arrows). Tumor can 
be seen in scleral canal to right (short arrow) and in sclera above (hematoxylin-eosin, 
x 110). 


of tumor. 

Case 3 EP 21007.—A 63-year-old white 
man had a tumor in the temporal limbus of 
the left eye. A biopsy was performed in 
1959, 15 months prior to admission. A 
diagnosis of squamous cell carcinoma of 
the conjunctiva was made. The patient was 
not treated further and was lost to follow- 
up until early 1961 when he presented 
again; a recurrent tumor with probable in- 
traocular invasion was found. Exentera- 
tion was performed, which showed deep 
corneal stromal invasion (Fig 1) and tumor 
infiltration of Schlemm canal and trabecu- 
lar meshwork (Fig 2). The patient died 
four years later of sepsis following a pro- 
cedure for transitional-cell carcinoma of 
the bladder. There was no evidence of re- 
current conjunctival tumor. 

Case 4 EP 31055.—A 54-year-old Indian 
woman had noted a lesion in the temporal 
limbus of the right eye for two years and 
an increase in size in the three months pre- 
ceding examination (Fig 3). Because of 
clinical suspicion of intraocular invasion, 
an enucleation was performed. Gross ex- 
amination of the enucleated eye revealed 
an eye normal in all respects except for the 
presence of a 10x 7x 1.5 mm lesion at the 
temporal limbus from 7 to 11 o'clock, and 
after opening the eye, the tumor seemed to 
have invaded the cornea and deep struc- 
tures (Fig 4). Microscopical examination 
revealed tumor on the outer surface and 
infiltrating deeply to invade a preformed 
scleral canal anteriorly and gain access to 
the supraciliary space posteriorly (Fig 5). 
Histologically, the tumor showed a typical 
squamous pattern with loss of normal ma- 
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turation, pearl formation, premature ma- 
turation, hyperkeratosis, large pleomor- 
phic cells with prominent nucleoli (Fig 6), 
and several mitotic figures in every high- 
power field. No evidence of recurrent tu- 
mor was found at follow-up seven months 
later. The patient has since been lost to fol- 
low-up. 

Case 5 EP 465.—Unfortunately, no his- 
tory or follow-up information is available 
for this 48-year-old man. The enucleation 
specimen shows deep corneal invasion by 
tumor (Fig 7). 

Case 6 EP 3282.-А 50-year-old man 
gave a two-year history of a whitish 
growth of the temporal bulbar conjunctiva 
of the left eye. It had been cauterized else- 
where and subsequently spread to involve 
the cornea. Vision was decreased to light 
perception in the involved eye. Examina- 
tion revealed a white elevated growth tem- 
porally at 3 to 4 mm from the limbus. 
There was superficial and deep vasculari- 
zation of the cornea. No fundus details 
could be seen. The eye was enucleated. Mi- 
croscopic examination revealed diffuse 
deep stromal infiltration of the cornea by 
tumor (Fig 8). There was no evidence of re- 
currence at the time of death about 30 
years later. 

Case 7 ЕР 36792.—A 60-year-old Paki- 
stani man hac a large fungating corneal 
lesion of five months’ duration. He re- 
quested enucleation because of pain. The 
specimen showed deep corneal invasion. 
No follow-up :nformation is available on 
this recent case. 

Case 8 EP 17251.—A 51-year-old white 
woman had a mass of five months' dura- 
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Fig 6 (EP 31055).—Typical histologic 
pattern of invasive squamous cell carci- 
noma (hematoxylin-eosin, x 340). 
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Fig 7 (EP 465).—Deep corneal invasion 
by large squamous cell carcinoma (hema- 
toxylin-eosin, x 18). 


tion in the inferior fornix of the right eye. 
A biopsy was done that revealed carci- 
noma, and an exenteration was performed. 
One year later nodules were noted in the 
neck and a radical neck dissection was car- 
ried out that showed metastatic squamous 
cell carcinoma. The patient died six 
months later of generalized metastases. 
CasE 9 EP 24413.—A 65-year-old woman 
had a three-year history of redness and ir- 
ritation superiorly in the left eye. Biopsy 
was recommended but was refused for near- 
ly a year, at which time several pieces of 
biopsy tissue from the superior cul-de-sac 
revealed poorly-differentiated squamous 
cell carcinoma. This was treated with irra- 
diation. Repeat biopsy two years later 
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showed only chronic inflammation. How- 
ever, four years after the initial diagnosis 
a recurrence in the orbit was found and ex- 
cised. Four months later, a radical left su- 
perficial parotidectomy was performed for 
metastatic squamous cell carcinoma. Four 
years after this operation, the patient de- 
veloped an adenocarcinoma of the bowel, 
which was partially resected. The patient 
died shortly thereafter of her bowel dis- 
ease. There was no further evidence of 
residual conjunctival tumor. 


Comment 


Most authors indicate that local ex- 
cision with or witheut irradiation is 
the treatment of choice of these tu- 
mors. It would appear that this is ade- 
quate initial therapy if begun early. 
In our cases, recurrences, other than 
the fatal case, were treated success- 
fully either by repeated local excision 
and irradiation or by exenteration 
when location or extent precluded lo- 
cal excision. However, there was deep 
corneal invasion in three subjects and 
intraocular invasion in two additional 
subjects in this series. In these in- 
stances, superficial local excision 
would be inadequate. More extensive 
procedures, such as deep lamellar ker- 
atoplasty and scleroplasty, as advo- 
cated by Zimmerman, might be 
used to remove all the tumor and yet 
preserve the globe. When these proce- 
dures are feasible they may be ac- 
ceptable, but attention must be paid 
to the possibility of deep corneal, in- 
traocular, orbital, and lid involvement 
by the tumor. In these cases, enuclea- 
tion or orbital exenteration are the 
treatment of choice.’ Therefore, close 
cooperation between clinician and pa- 
thologist, and meticulous examina- 
tion of the deep as well as peripheral 
margins of locally excised tissue, are 
necessary to rule out the possibility of 
incomplete excision. 

It is interesting that in the cases in 
which duration is known, most are of 
six months’ duration or more. In the 
fatal case, the duration prior to diag- 
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Fig 8 (EP 3282).—Cornea is infiltrated 
widely with small islands of tumor (hema- 
toxylin-eosin, x 110). 


nosis was five months. Metastases 
were noted one year after exentera- 
tion in that subject and a radical neck 
dissection was performed. Death due 
to metastatic tumor occurred 18 
months after exenteration. 

The easy accessibility, the low re- 
currence rate, the apparent slow 
growth and low-grade histologic ap- 
pearance all indicate that these le- 
sions, although often invasive, can 
best be treated by local excision and 
still have a good prognosis, especially 
with adequate examination of excised 
material. These factors, coupled with 
relatively simple treatment proce- 
dures and good follow-up of the tu- 
mor site would tend to make preser- 
vation of useful vision common and 
fatal outcomes rare. However, as 
demonstrated here, a relatively early 
diagnosis in conjunction with radical 
surgery is not always curative. 

We have no ready explanation for 
the tumor that appeared in the 4- 
year-old girl. Perhaps some agent 
used during the strabismus surgery 
was carcinogenic to her, but this 


seems rather unlikely. Tumors in this 
age group are extremely rare, occyr- 
ring most often on patients with 
xeroderma pigmentosum as in our 
other young patient (age 12). Zim- 
merman' has noted the occurrence of 
squamous cell carcinoma in children 
and young adults from outside the 
United States. There was no evidence 
of xeroderma pigmentosum in the 4- 
year-old patient at the time of sur- 
gery or at follow-up five years later. 

It is noteworthy that in two of our 
27 cases, second primary internal ma- 
lignant neoplasms developed that led 
directly or indirectly to the death of 
the patient. Though this is not a 
striking incidence, the possibility of 
an increased risk of the development 
of a second tumor should not be over- 
looked. 


Charles E. Iliff, MD, critically reviewed the 
manuscript, and David Andrews gave editorial 
assistance. 
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Posterior Uveitis and Primary 


Cerebral Reticulum Cell Sarcoma 


Richard E. Appen, MD 


Primary cerebral reticulum cell sar- 
coma appeared as unexplained posterior 
uveitis. A retrospective review of 19 cases 
of cerebral reticulum cell sarcoma seen 
at Massachusetts General Hospital has 
not confirmed the previously described 
high incidence of ocular involvement in 
patients with this tumor. The presence of 
posterior uveitis remote from a definite 
cerebral mass should suggest the pos- 
sible diagnosis of primary cerebral reticu- 
lum cell sarcoma. 


бусае reticulum cell sarcoma 
(RCS) is a neoplasm traditionally 
considered a malignant lymphoma, 
its cell of origin being the reticular 
cell of the lymph nodes or spleen.'* 
Its course is generally, progressive 
with multiple widespread metastases. 
Though intraocular occurrence of 
RCS has been reported, the more 
common ophthalmic involvement is 
orbital. A tumor histologically 
identical to systemic RCS, though dif- 
ferent clinically, is termed primary 
cerebral reticulum cell sarcoma, or 
microgliomatosis."'"' This tumor, 
thought to arise from the microglial 
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cells of the central nervous system," 
tends not to metastasize beyond the 
brain and produces an intracerebral 
infiltrating lesion, rather than the ex- 
tradural mass seen with systemic 
RCS involving the brain." 

In 1972, Neault et al reviewed 17 
cases of primary cerebral RCS and 
found that seven had had previous 
posterior uveitis. The purpose of the 
present report is to describe another 
case of primary cerebral RCS that ap- 
peared as  unexplained posterior 
uveitis and :o reevaluate the fre- 
quency of this relationship. 


Report of a Case 


A 46-year-old man developed blurred vi- 
sion of the left eye four months before ad- 
mission to Massachusetts General Hospital 
(MGH) in September 1972. Eye examina- 
tion at the Massachusetts Eye and Ear 
Infirmary two months prior to admission 
showed visual acuity of 20/25 OD and 
20/60 OS. The right eye was normal, and 
both eyes were white and quiet. Slit-lamp 
examination of the left eye showed a rare 
cell and trace flare in the anterior cham- 
ber, but “3-4 plus cells" in the vitreous. The 
indirect ophtha:.moscopic examination pro- 
vided only & hazy view of a normal-appear- 
ing disc and macula, without any discrete 
chorioretinal lesions. Intraocular pressure 
was 15.9 mm Hz OU (Schiotz). The clinical 
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impression was posterior uveitis of the left 
eye. Diagnostie studies included a normal 
chest x-ray film, nonreactive serum VDRL 
test for syphilis, and negative skin tests 
for tuberculosis and histoplasmosis. 

The patient was treated with prednisone 
administered orally, and topical cortico- 
steroid drops. Over the following eight 
weeks, he showed initially slight improve- 
ment, but then a decrease in visual acuity 
OS to 20/200 with continued marked cellu- 
lar response in the vitreous. Two months 
after the initial eye examination, the pa- 
tient became incoherent, had a brief un- 
conscious episode, and was brought to the 
emergency ward. 

On admission, his speech was slowed and 
his memory impaired. He was disoriented 
to time and place. Neurologic examination 
showed signs of a left frontal lobe lesion 
with a mild right central facial paralysis, 
weakness of the proximal muscles of the 
right arm, and an extensor plantar re- 
sponse on the right. There was no papille- 
dema in the visible right fundus. Lumbar 
puncture showed an opening pressure of 
190 mm Н.О, and a cerebrospinal fluid pro- 
tein level of 112 mg/100 ml. Technetium Tc 
99m brain scan showed a large area of in- 
creased uptake in the left parasagittal 
area in the anterior cerebrum, extending 
across the midline (Fig 1). Left carotid ar- 
teriogram showed a large left frontoparie- 
tal mass. At surgery, a 7 х 5-ст tumor was 
excised from the left frontoparietal area. 
Histologic examination showed a moder- 
ately dense and regular cellularity, with 
fairly irregular nuclei, many of which were 
elongated, resembling microglia. Foote re- 
tieulin stain was positive for reticulin, con- 
firming the diagnosis of reticulum cell sar- 
coma (Fig 2). 
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Fig 1.—Technetium "rc 99m brain scan 
showing marked uptake of radioactivity in 
left parasagittal area in anterior cerebrum. 


The patient received 4,500 rads of irra- 
diation to the brain, including 3,940 rads to 
the posterior two thirds of each eye, and 
was discharged much improved. Ten months 
after treatment, visual acuity OS was 
20/40 despite "4 plus cells" in the vitre- 
ous. The right eye had developed scattered 
atrophie chorioretinal lesions attributed to 
the irradiation. 


Comment 


A 46-year-old man had ocular 
symptoms caused by posterior uveitis 
four months prior to an acute neuro- 
logic deterioration caused by a pri- 
mary cerebral RCS. In order to eval- 
uate the incidence of posterior uveitis 
in patients with this tumor, the 
records were reviewed of patients 
with cerebral RCS who were either 
hospitalized at MGH or who had post- 
mortem examination at the MGH Neu- 
ropathology Laboratory. Names of 
most of the patients were provided by 
Dr. H. H. Schaumburg and associates, 
who had described the general fea- 
tures of the cerebral tumor in Brain 
in 1972.“ Adequate records were 
available for 19 patients seen be- 
tween 1954 and 1973, four of whom 
were actually examined by an oph- 
thalmologist. The mean age of the pa- 
tients was 57 years (range from 32 
to 83 years) Ten were men, nine 
women. Tumor location was in the 
frontal lobe in nine patients, parietal 
lobe in seven, temporal lobe in five, 
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Fig 2.—Foote reticulin stain of left frontoparietal neoplasm. Fibrillar material charac- 
teristic of reticulum cell sarcoma is prominent (original magnification x 40). 


occipital lobe in one, and in the poste- 
rior fossa in four. Of the 19 patients, 
two had substantial ocular symptoms, 
and only one (as described above) had 
definite evidence of posterior uveitis. 
The other patient (with a cerebellar 
RCS) had had visual-field defects that 
simulated optic neuritis. 

Histologic documentation of the 
nature of the posterior uveitis is 
sparse. None of the eyes in the series 
of Neault et al'* (nor that of the pres- 
ent report) was examined micro- 
scopically. In the only case reported 
in the literature in which an eye of a 
patient with cerebral RCS was re- 
moved for complications of uveitis, 
Vogel et al* described extensive reti- 
nal infiltration with tumor cells, but 
only inflammatory cells in the vit- 
reous. 

Possible explanations for the simul- 
taneous occurrence of the retinal and 
cerebral tumors include (1) primary 
ocular tumor with secondary cerebral 
metastasis, (2) primary cerebral tu- 
mor with retinal metastasis, and (3) 
separate primary foci of tumor. The 
facts that the cell of origin of this tu- 
mor is one of the reticuloendothelial 
cells existing throughout the cere- 
brum'"?:* and multifocal occurrence 
of the tumor within the brain has 
been shown" support the concept that 
the retinal involvement represents a 
separate focus of the basic neoplastic 
tissue. 


Dr. Charles Plank interpreted the histologic 
sections. 

This study was supported by a grant from The 
Seeing Eye, Inc., Morristown, NJ. 
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Reconstruction of the Central One Half 


of an Eyelid 


Richard R. Tenzel, MD 
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The technique recommended in this 
communication concerns the use of a 
semicircular graft from the lateral canthal 
area to close a lid margin defect compris- 
ing one half of the lid. When the defect is 
closed, the  semicircular flap will 
straighten and become the lateral portion 
of the lid. 


he use of the lateral canthal 

area to reconstruct the lower lid 
was first advocated by Imre.' Reese’? 
and Mustarde' also used sliding 
grafts from this region (Fig 1). The 
lateral canthal, semicircular flap may 
be used for reconstruction of either 
the upper or the lower lid. 

To reconstruct the lower lid, a skin 
and muscle incision is begun at the 
lateral canthus and curves superiorly 
and temporally in a semicircular fash- 
ion (Fig 2, A). A lateral canthotomy is 
performed beneath the flap, and the 
inferior portion of the lateral canthal 
tendon is cut (Fig 2, B). Frequently, 
a triangular area beneath the defect 
must be excised for proper closure 
(Fig 2, C). The conjunctiva can be re- 
moved from this tissue and used as a 
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free graft to line the new lid. 

The lid defect is closed by a pri- 
mary closure. An excellent technique 
for closing the lower lid defect is to 
first place a 7-0 silk suture through 
the posterior lid margin 3 mm from 
the cut end, which exits in the ante- 
rior tarsus 3 mm from the lid margin. 
The needle enters the other side of 
the wound 3 mm from the lid margin 
in the anterior tarsus and emerges on 
the posterior lid margin 3 mm from 
the eut edge. The suture is tied and 
the arms are clamped together with a 
hemostat under tension, bringing the 
wound edges together. The tarsal and 
muscle layers are individually closed 
with 6-0 polyglycolic acid sutures. The 
skin is closed with either a continuous 
or interrupted 6-0 polypropylene su- 
ture. A second 7-0 silk lid margin su- 
ture is placed slightly posterior to 
the lashes. The posterior and anterior 
lid margin sutures are tied beneath a 
third 7-0 silk suture on the skin be- 
neath the lashes. The lateral canthus 
is reformed with a vertical mattress 
suture. 

The vertical mattress suture is 
made by placing the deep arm full 
thickness through the upper lid and 
through the newly formed lower lid. 
The return arm passes through the 
center of the newly formed lid and 
normal lid at the original lateral can- 
thus (Fig 3). To obtain a satisfactory 
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Fig 1.—Four common techniques of reconstructing a central eyelid defect, using the 


lateral canthal area. 


Fig 2.—Reconstruction of lower lid. Cur- 
vilinear skin and muscle incision (A). Lat- 
eral canthotomy and inferior cantholysis 
performed beneath the flap (B). Removal 
of a full thickness lid triangle from beneath 
the defect (C). Conjunctiva is removed 
from the back of this tissue to be used asa 
free conjunctival graft. 


С 
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Fig 3.—Closure of lateral canthus. Verti- 
cal mattress suture to reform lateral can- 
thus (A). Near-far-far-near suture for re- 
maining closure (B). 





result, a very tight lid margin must 
be present at this stage of the closure. 
The skin-muscle layer in the temporal 
area is closed with “near-far-far- 
near” sutures (Fig 3, B). 

The initial bite of this suture enters 
the skin 2 mm from the cut edge and 
exits in the wound 2 mm from the 
skin surface. The suture traverses the 
wound, enters the opposite side deep 
to the skin surface, and comes out on 
the skin 4 or 5 mm from the cut edge. 
The suture next goes across the 
wound, reenters the skin 4 to 5 mm 
from the cut edge, comes out deep in 
the wound, traverses the wound to 
enter the tissue 2 mm from the skin 
surface, and exits on the skin 2 mm 
from its cut edge. 

The lid margin and lateral canthal 
sutures are left from 10 to 14 days. 
The remaining sutures are removed 
after three to four days. 

An upper lid defect may be re- 
paired in a similar fashion by incising 
the semicircular graft inferiorly and 
temporally and performing a superior 
lateral cantholysis. 

The techniques described in this re- 
port for repairing lid margin defects 
produce excellent cosmetic results. 
The incisions are confined to the orbi- 
tal area, and undermining of the face 
is unnecessary. Furthermore, no car- 
tilage is required to strengthen the 
newly formed portion of the lid. 
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Laboratory Sciences 





Corneal Contact Times 
of Ophthalmic Vehicles 


Evaluation by Microscintigraphy 


Jon H. Trueblood, PhD; Roger M. Rossomondo, MD; 
William H. Carlton, PhD; Louis A. Wilson, MD 


Lacrimal microscintigraphy, in conjunc- 
tion with a recently developed computer 
system, was used to evaluate the corneal 
contact time of three ophthalmic vehicles 
in 18 humans. The percentage of a radio- 
actively labeled vehicle remaining over 
the cornea after 90 seconds was 2.9% + 
2.2% for saline, 4.3% + 2.4% for polyvinyl 
alcohol, and 8.8% + 4.1% for hydroxy- 
propyl methylcellulose. 
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ne of the major measurements 
for evaluating the worth of pro- 
posed ophthalmic vehicles is “corneal 
contact time.” This popular, inexact 
phrase refers to the length of time 
that the proposed vehicle, after being 
administered as an eye drop, actually 
stays in contact with the cornea be- 
fore being drained off through the 
lacrimal apparatus. It is usually as- 
sumed that the longer the vehicle is in 
contact with the cornea the greater 
the probability of therapeutic effect. 
This report suggests a new method 
for evaluating corneal contact time 
using lacrimal microscintigraphy.'? 
Using this method, the report com- 
pares the corneal contact time of the 
two most widely used ophthalmic ve- 
hicles, hydroxypropyl methylcellulose 
and polyvinyl alcohol. 
Methylcellulose was introduced in 
the 194)s* and has been widely used 
since. Polyvinyl alcohol was intro- 
duced in the early 1960s and has been 
reported to have a superior corneal 


contact time based on animal stud- 
ies A subsequent study in hu- 
mans? demonstrated that hydroxy- 
propyl methylcellulose had a superior 
corneal contact time. 

The introduction of lacrimal micro- 
scintigraphy, used in conjunction 
with a recently developed computer- 
gamma camera data acquisition sys- 
tem, has provided an alternate ana- 
lytical approach? and a new visual 
method for evaluating the corneal 
contact time of ophthalmic vehicles in 
humans. 


Materials and Methods 


Labeled vehicle solutions were prepared 
using ®"Те which is commonly available in 
nuclear medicine departments. This tracer 
did not combine chemically with the ve- 
hicle, but rather became a part of the solu- 
tion. Technetium 99m has a half-life of six 
hours and emits primarily a 140-kev gam- 
ma particle. This radioisotope was ob- 
tained by passing an aliquot of sterile, 
pyrogen free, normal saline through a 
commercially available molybdenum 99/ 
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Fig 1.—Left, Typical microscintigraph of right eye with palpebral fissure, superior and inferior canaliculi, and nasolacrimal sac and 
duct imaged. Center, Same eye, showing corneal area of interest (dotted rectangle). Right, Same eye, showing nasolacrimal sac and 
duct (dotted rectangle). 








Fig 2.—Left, Activity-time function curve corresponding to corneal region of interest (Fig 1, center). Ordinate represents number of 
counts per frame. Abscissa is time, each dot represents three seconds. Right, Activity-time function curve corresponding to nasolacri- 
mal sac and duct (Fig 1, right). 
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Fig 3.—Composite activity-time function curves showing (left) decrease in activity over cornea, and (right) increase in activity in naso- 
lacrimal sac and duct. 


Te-99m generator. By fractionating the Three ophthalmic vehicles were used in available preparation of 1.4% polyvinyl al- 
sodium pertechnetate (Na* TcO,-) eluent, this study. The first was the normal saline cohol (Liquifilm Tears). The third was a 
concentrations in excess of 30 milli- — which was used to elute the *™Te from the commercially available preparation of 0.5% 
curies/ml were obtained. generator. The second was a commercially hydroxypropyl methylcellulose (Isopto 
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Tears). 

- The preparation of the labeled solutions 
was carried out under sterile conditions by 
adding *""Tc to a sample of each of the ve- 
hicles until a concentration of 2.7 milli- 
curies/ml was obtained. The volume of the 
""Te solution did not exceed 10% of the 
volume of the vehicle. The labeled commer- 
cial vehicles were placed in the drop dis- 
pensers in which the vehicles are normally 
packaged, and the saline was placed in a 
clean drop dispenser of a similar type. The 
2.7 millicuries/ml concentration was cho- 
sen so that approximately 100 microcuries 
would be administered in each drop. Due to 
decay of the radioisotope during each 
phase of the study, the quantity of *Te 
administered varied by 20%. 

A total of 18 subjects of both sexes rang- 
ing in age from 21 to 39 years were studied 
in groups of nine on three occasions sepa- 
rated by at least a week. During the first 
session, three subjects received a drop of 
the saline preparation, three received poly- 
vinyl aleohol, and three received hy- 
droxypropyl methylcellulose. During the 
next two sessions, the order was changed 
80 that each subject received one drop of 
each vehicle. 

To use the previously described tech- 
nique of lacrimal imaging, the subjects 
were seated in an upright position and a 
drop of the chosen vehicle preparation was 
administered to the right eye. The radio- 
isotope was imaged using a gamma cam- 
era and digital storage and analysis of the 
data was performed using a data process- 
ing system. 

The data processing system uses as its 
basic element a computer memory in which 
the coordinate y-ray positioning informa- 
tion from the gamma camera is distributed 
over a 64-by-64 matrix. The gamma cam- 
era can be viewed as an instrument which 
is capable of providing coordinate position- 
ing of y-photons incident on its scintilla- 
tion detector probe assembly. In the pres- 
ent studies the data were accumulated for 
three-second intervals in the computer 
memory and then serially stored on a mag- 
netic disc. Since this procedure is similan to 
a movie film recording, each three-second 
interval of accumulated data is commonly 
referred to as a frame. A minimum of 128 
frames (six minutes and 24 seconds) was 
acquired in each study. 

A computer program was written to aid 
in data analysis. The use of this program 
required that, for each study, the operator 
assign regions of interest corresponding 
te specific anatomical areas which were 
clearly recognizable in the accumulated 
data. These regions of interest could be as- 
signed arbitrarily by the operator using a 
set of vertical and horizontal marker lines 
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on an oscilloscope display. Figure 1 shows 
an example of these markers used to de- 
fine regions of interest for the cornea and 
the lacrimal sac and duct. To insure proper 
region of interest assignment the first 20 
frames (60 seconds) of data were inte- 
grated into a single frame to provide bet- 
ter anatomical definition for this assigning 
process. Frames 21 to 128 were then indi- 
vidually displayed with the previously as- 
signed markers to check for significant 
subject movement. If subject movement 
was suffisien to warrant reassignment, 
the markers were adjusted accordingly. 
Data were excluded from the present 
series of studies in only one case due to ex- 
cessive sabject movement. Small degrees 
of subject movement introduced a finite 
systematic error. 

The number of recorded y-photon inter- 
actions im each region of interest for each 
three-second frame was summed by the 
computer and the resultant numbers were 
plotted as an activity-time function curve. 
These aczivity-time function curves for the 
two regions of interest presented in Fig 1 
are shown in Fig 2. These curves represent 
the fall-cff or build-up of radioactive mate- 
rial in the two designated anatomical 
areas. No attempt was made to correct for 
dissimilar ar.atomical geometries and sys- 
tem dead time nonlinearities were negli- 
gible for the low count rates observed in 
these studies. Each curve was displayed as 
a histogram containing 128 points and a 
film copy was obtained for purposes of 
comparison. These data were also retained 
in a digital form for further mathematical 
analysis which consisted of the generation 
of composite, activity-time function curves 
and the calculation of the percentage of ac- 
tivity remaining over the cornea. 


Results 


A visual image of the emitted y- 
photon pattern was observed through- 
out each study on a persistence os- 
cilloscope. Positioning of the subject 
required three seconds after the ad- 
ministration of the labeled drop. Dur- 
ing this time interval, data were not 
recorded by the computer. Invariably, 
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the subject blinked when the drop 
was administered. The radioactivity 
as seen on the persistence scope 
quickly outlined the palpebral fissure. 
Some of the tracer was squeezed out 
between the closed lids by the blink- 
ing action and it could be seen along 
the lid margins at the root of the 
lashes. In a few cases this caused a 
drop of labeled vehicle to roll down 
the subject's cheek. Only the initial 
blink caused a loss of excess tracer in 
this manner. Clearly, the approxi- 
mately 37 lambda drop was too large 
to be contained by the eye.’ The trac- 
er on the lids remained throughout 
the recording period. With each blink, 
the large pool of activity in the mar- 
ginal tear strip was redistributed 
over the cornea. 

The tracer was seen to pass 
through the canaliculi and into the 
upper portion of the nasolacrimal sac 
and duct at widely varying rates. The 
tracer proceeded to the bottom of the 
duct with a resulting apparent uni- 
form distribution. It was our visual 
impression that the saline most 
quickly drained from the eye and 
that hydroxypropyl methylcellulose 
drained most slowly. The polyvinyl al- 
cohol appeared to drain at an inter- 
mediate rate. After the tracer was es- 
sentially removed from the eye, it 
persisted in the nasolacrimal duct. 
The quantity of tracer in the duct did 
not significantly diminish over the 
time of the study. 

Results from the 17 studies are pre- 
sented as composite activity-time 
function curves in Fig 3. These curves 
show the fall-off and build-up of ra- 
dioactivity in the regions of interest 
selected over the corneal area and the 
nasolacrimal sac and duct area. The 
composite curves were obtained by 
summation of the data from the 17 
subject studies. In order to weigh the 
data from each patient study equally, 
the curves from the individual studies 
were first normalized to unity for the 
time interval between frames 28 and 
30 and then the 17 curves for the se- 
lected anatomical regions of interest 
were added together. The time in- 
terval corresponding to frames 28 
through 30 was chosen as a normal- 
ization point as a compromise be- 
tween a statistically meaningful 
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count rate and a slowly varying por- 
tion of the activity-time curves. For 
the sake of clarity, the composite 
curves were then renormalized on a 
relative scale of 100. 

The corneal tear removal dynamics 
for the three vehicles are demon- 
strated by the composite curves of 
Fig 3, left. Corresponding nasolacri- 
mal sac and duct tear drainage dy- 
namics are demonstrated by the com- 
posite curves of Fig 3, right. It is 
apparent from these curves that the 
slower corneal tear removal rate for 
hydroxypropyl! methylcellulose is con- 
sistent with the retarded build-up of 
the count rate for hydroxypropyl 
methylcellulose in the nasolacrimal 
sac and duct. Beyond 90 seconds, the 
curves become asymtomatic as is 
shown in the individual examples of 
Fig 2. This analysis reflects the rate 
of removal of the vehicle solution 
from the cornea. 

Another method of analysis is to 
compare the fraction of the original 
drop of vehicle solution remaining at 
a specific time for all 17 subjects. For 
example, at 90 seconds the percent- 
age of the entire drop (total counts in 
first frame) remaining over the cor- 
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nea was determined to be 2.9% + 2.2% 
for saline, 48% + 2.4% for polyvinyl 
alcohol and 8.8% + 4.1% for hydroxy- 
propyl methylcellulose. The deviations 
quoted are standard deviations and 
indicate the wide variation in the 
ability of the human eye to remove a 
drop of a vehicle solution. These 
results for polyvinyl alcohol and hy- 
droxypropyl methycellulose were 
evaluated using the Students’ t-test 
and show a significant difference 
(Р «.01). For individual cases, the sa- 
line value varied from 0.3% to 9.6%, 
the polyvinyl alcohol varied from 0.8% 
to 9.4%, and hydroxypropyl methyl- 
cellulose varied from 1.6% to 17.6%. In 
16 of the 17 subjects, a higher per- 
centage of the hydroxypropyl! methyl- 
cellulose was observed’ over the 
cornea at 90 seconds. 

The percentage of the drop in the 
lacrimal sac and duct at 90 seconds 
was 51% + 20% for saline, 42% + 19% 
for polyvinyl alcohol, and 29% + 16% 
for hydroxypropyl methylcellulose. 
Again there was a wide variation in 
individual cases, ranging from 17% to 
95% for saline; 12% to 94% for polyvi- 
nyl alcohol, and 4% to 57% for hy- 
droxypropy! methylcellulose. 


These results are summarized in 
the Table and indicate that a larger 


fraction of hydroxypropyl methyl-- 


cellulose remains over the cornea 
and a smaller fraction of hydroxy- 
propyl methylcellulose leaves the eye 
through the lacrimal drainage appa- 
ratus. 


M.E. Morgan, MD, permitted the use of the 
equipment in the Department of Nuclear Medi- 
cine, VA Hospital, Augusta, Ga, during this in- 
vestigation. 
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Infrared Angiography 
of the Cat Fundus Oculi 


David W. Hill, FRCS, Stephen Young, AIIP 


Infrared absorption angiograms of the 
cat fundus were obtained by regional arte- 
rial injection of indocyanine green. There 
was better resolution of the retinal circu- 
lation than that obtained by intravenous 
injection, but in the choroid only cho- 
riocapillaris filling was seen. 


quom absorption angiography of 
the fundus oculi in animals was 
first reported by Kogure et al.’ Hoch- 
heimer* shcwed that an angiogram of 
the cat fundus oculi could be satisfac- 
torily photographed on monochrome 
high-speed infrared film after intra- 
venous injection of 10 mg of indocya- 
nine green. Flower’ reported the 
value of the method in displaying the 
choroidal cireulation in the monkey, 
which he aztributed to several factors 
including the greater transparency of 
the retina and pigment epithelium at 
infrared wave lengths. 

Preliminary studies in angiography 
of the cat fundus oculi, following re- 
gional arterial injection of dye, have 
shown that high-quality fluorescein 
angiograms may be obtained‘; how- 
ever, the presence of the cellular tape- 
tum and of heavy choroidal pigmen- 
tation mocifies the indocyanine green 
angiogram, so that details of the 
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choroidal vessels, visible in the mon- 
key, are no longer seen. 


Method 


Cats, selected only for body weight ex- 
ceeding 2.5 kg and the absence of overt eye 
disease, were anesthetized with pento- 
barbital sodium. Retrograde catheters 
were introduced into both lingual arteries 
for regional arterial angiography on the 
homolateral side. Dye was injected by a 
spring-operated syringe.’ Infrared angio- 
grams were photographed on high-speed 
monochrome infrared film developed in a 
high-contrast negative developer for 8 
minutes at 20 C. The exciting light passed 
through an infrared transmission filter 
which excluded most of the visible spec- 
trum and showed only a dull red light. 
Using a xenon arc flash tube in a modified 
illumination system" the exposure required 
for infrared angiography was less than 
one quarter of that for fluorescein angiog- 
raphy. Indocyanine green was dissolved to 
a concentration of 20 mg/ml and the best 
results were obtained with an injection of 
80 to 1201 (1.6 to 2.4 mg). Fluorescence an- 
giograms were obtained with an injection 
of 40ul of 10% fluorescein sodium. All angi- 
ograms were photographed at three 
frames per second. 


Results 


Figure 1 shows a typical infrared 
absorption angiogram. A darkening 
of the background occurs as dye en- 
ters the choriocapillaris; at the same 
time dye fronts can be seen entering 
the retinal arteries. Further filling re- 
sults in a diffuse mottling of the 
choroidal background with less differ- 
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Fig 1.—Infrared angiogram of right fundus (cat 57). Upper Left, 
Run 5, frame 1, 80yl injection. Early filling of choriocapillaris seen 
by peripheral dark areas. Enhanced reflection from tapetum up- 
per two thirds of frame. Dye fronts in two retinal arterioles above 
and nasally (to right). Upper Right, Run 8, frame 1, 120u! injec- 
tion. More advanced filling. More mottling of choriocapillaris and 
further filling of major retinal arterioles, with dye fronts in some of 


minor arterioles nasally (to right). Some disk vessel filling. Lower 
Left, Run 8, frame 2. Choriodal background clearing. Retinal ar- 
teriovenous phase, with small vessels and occasional capillary 
detail visible. Commencing laminar return in principal veins. 
Lower Right, Run 8, frame 4. Further choroidal clearing, retinal 
arterioles and small vessels fading, venous return with laminar 
patterns in main veins. 


entiation between tapetal and non- 
tapetal areas than is seen in the 
fluorescence angiogram. No details of 
the choroidal vessels are visible at 
any stage. The retinal circulation is 
filled to a contrast sufficient to reveal 
many vascular details and the rapid 
brightening of the choroidal back- 
ground allows more detail to be dis- 
cerned before the dye leaves the reti- 
nal circulation. 

Figure 2 shows prints of the early 
frames of corresponding fluorescence 
angiogram pictures for comparison. 
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Choroidal fluorescence is intense over 
the tapetum; nevertheless, greater 
capillary detail is visible in the retinal 
circulation than is seen in the infra- 
red angiogram. 


Comment 


The use of regional arterial injec- 
tion of indocyanine green permits 
greater resolution of the details of 
retinal circulation than that seen af- 
ter intravenous injection in the cat; 
Fig 1, top left and right, shows dye 
fronts in the arterioles, and Fig 1, 


bottom left, details of precapillary 
and postcapillary vessels. The resolu- 
tion is less than that of fluorescein 
angiography, where the smaller ves- 
sels are made visible by their reemis- 
sion of fluorescent light; in infrared 
angiography details are only seen by 
virtue of the degree of negative con- 
trast provided by the intense infrared 
absorption of the dye. 

A substantial species difference be* 
tween the cat and monkey is mani- 
fest in the shielding effect of the 
tapetum and diffuse pigmentation of 
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Fig 2.—Fluorescence angiograms taken of same fundus as Fig 
1, 401 injection. Left, Run 1, frame 1. Early choroidal filling and 
dye fronts in retinal arterioles. Right, Run 1, frame 4. Peak chcroi- 


the nontapetal choroid, which effec- 
tively prevent recording of the circu- 
lation in the larger choroidal vessels, 
so well demonstrated in the monkey.* 
The only evidence of choroidal circu- 
lation in the cat is a mottled dark- 
ening due to filling of the choriocapil- 
laris. Tapetal reflectance enhances 
the demonstration of retinal circula- 
tion, and in this respect the shorter 
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duration of choriocapillaris filling, 
clearly manifest with the compact 
dye bolus of regional arterial injec- 
tion, allows the retinal circulation to 
be seen in greater contrast as the 
background clears. 

No difficulties were encountered 
with the dye solution, which was dis- 
solved at a higher concentration than 
recommended clinically, provided it 
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dal fluorescence, with retinal capillary filling, and early venous 
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was freshly made and used. No acute 
toxic effects were observed in the ani- 
mals subjected to repeated injections 
during nonsurvival experiments. 
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Polymer Adsorption at the Ocular Surface 


Michael A. Lemp, MD, Edward S. Szymanski 


Anew method for measuring ocular ad- 
sorption of polymers in solution and their 
resistance to removal by rinsing has been 
developed. The adsorptive properties of 
artificial tear solutions and mucin have 
been determined. Several solutions dis- 
play properties similar to mucin and two 
seem to resist removal by rinsing. 


he formation and maintenance 
of a stable, continuous pre- 
corneal tear film is dependent on the 
unique wetting action of conjunctival 
mucin.'? Mucin, consisting of hy- 
drated glycoprotein macromolecules, 
produced by the goblet cells of the 
conjunctiva, is spread by the action of 
the lids and adsorbs onto the hydro- 
phobie corneal surface, creating a 
new hydrophilic surface on which 
aqueous tears spread. 

A number of tear substitutes em- 
ploy polymers in solution. A previous 
report has detailed some surface 
chemical properties of the polymers 
commonly employed.’ There has, how- 
ever, not yet been any method de- 
scribed to measure adsorptivity of 
polymers onto the corneal surface. In 
designing long-lasting tear substi- 
tutes and vehicles for delivery of topi- 
cally applied medication, polymer so- 
lutions with affinity for the ocular 
surface would seem to offer a rational 
approach for prolonged contact time. 
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This report deals with a method de- 
vised to measure wettability changes 
due to polymer adsorption at the 
corneal surface and the relative te- 
nacity of this adsorbed layer, ie, its 
resistance to controlled desorption. 
Determination of the adsorptive prop- 
erties of the formulated components 
of commercially available tear substi- 
tutes is included. 


Methods and Materials 


Cornea Mounts.—Freshly enucleated 
eyes from albino rabbits were used. Within 
30 minutes of enucleation, the eyes were 
placed in inverted screw-tops with an 11- 
mm central hole. The cornea protruded 
from the hole. Liquid paraffin was poured 
over the posterior aspect of the globe till 
the top was filled. This was cooled and as 
the paraffin hardened, the entire solid 
paraffin-globe mount could be unscrewed 
and removed from the top. The resultant 
block provided a stable mount for the globe 
which effectively isolated the cornea from 
the surrounding conjunctiva and enabled 
measurements to be carried out on the 
corneal surface, free from contamination 
from mucin-producing elements of the con- 
junctiva (Fig 1). 

Contact Angle Goniometry.—Previous re- 
ports" have detailed the methodology and 
interpretation of corneal contact angle (Ө) 
measurements. The reference measure- 
ment was that of saline on the clean (mu- 
cin-free) corneal surface. Subsequent mea- 
surements were made on corneas that had 
been exposed to polymer solutions and 
dried at room temperature. Measurements 
of the O of saline on the corneal surface 
were repeated after the corneas exposed to 
polymer solutions were subjected to con- 
trolled rinsing as described below. 

Polymer Adsorption.—Clean (mucin-free) 
rabbit corneas were exposed to polymer so- 
lutions by inverting the corneal mount and 
suspending the cornea in the polymer solu- 
tion, which was constantly stirred, for 15 
minutes. The cornea was then removed, 


dipped in saline to remove excess solution, 
and dried within the dust-free environ- 
ment of a laminar and peripheral flow 
work station. Contact goniometry with ses- 
sile drops of saline on the corneal surface 
was performed as above. 

After this, the corneal mount was placed 
beneath a special buret containing normal 
saline. The buret, with a reservoir to min- 
imize hydrostatic pressure changes, was 
positioned with the stop-cock opening 2 
mm from the corneal surface. A constant 
rate of flow (50 ml/min) was maintained 
for 60 seconds to rinse the corneal surface. 
Repeat goniometry with saline followed 
the rinsing and drying. 

Solutions.-The solutions used are de- 
scribed in the Table. 


Results 


A change in the O of saline on the 
corneal surface after exposure to the 
polymer solution is interpreted as evi- 
dence of adsorption of polymer creat- 
ing a new "surface" with different 
wetting properties. Ideally, a lower 
contact angle of the saline drop would 
be desirable indicating a new more 
hydrophilic surface had been formed 
much like natural mucin that is tested 
as a reference solution. 

If the contact angle of saline on the 
cornea does not differ appreciably 
from that before exposure, then it is 
presumed no favorable adsorption has 
occurred. 

If the contact angle of saline on the 
cornea reverts to its original value af- 
ter controlled rinsing, it is presumed 
that the polymer has been desorbed, 
ie, removed, indicating a relative lack 
of tenacity for the corneal surface 
(Fig 2). 

The Table lists the effects of solu- 
tion exposure on the corneal wettabil- 
ity as measured by contact angle go- 
niometry. 
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Fig 1.—Paraffin-globe mount for measuring adsorptivity of compounds on corneal sur- 


face. 


Comment 


There are a number of reasons to 
look to polymers in the search for 
long-lasting tear substitutes. The 
natural tear system is supplied with 
hydrophilic glycoprotein polymers 
(macromolecules) in solution that dis- 
play a remarkable affinity for the ocu- 
lar surface. 

Most adsorptive compounds with 
favorable wetting properties are 
macromolecular in character.‘ This is 
so, in all probability, because water- 
soluble macromolecules can adsorb 
onto surfaces by multiple points of 
physical attachment as well as by ex- 
tending into the adjacent phase at- 
tachment as well as by extending into 
the adjacent phase (aqueous tears). In 
this manner, a certain stitching ac- 
tion between the solid and liquid is 
accomplished, resulting in a low in- 
terfacial tension without subsequent 
solubilization. Moreover, macromole- 
cules that adsorb at multiple points 
on the ocular surface would be less 
likely to desorb than smaller mole- 
cules for statistical reasons, even if 
the bond strength is only moderate. 

Previous studies’ have reported 
some surface chemical properties of 
polymer constituents of artificial tear 
solutions. This work, however, is the 
first attempt at measuring changes in 
wettability of the ocular surface 
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brought about by adsorption. This 
method should provide a useful means 
of estimating adsorptivity of poly- 
mers. 

If we take bovine submaxillary mu- 
cin (BSM) in solution as the reference 
point for the behavior of ocular mu- 
cin, there is definite evidence of ad- 
sorption of mucin onto the corneal 
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Fig 2.—Diagrammatic representation of 
contact angle of saline drop on corneal 
surface. Top cornea shows saline drop on 
clean (mucin-free) cornea. Middle cornea 
shows contact angle of saline drop on 
polymer adsorbed layer on cornea. Lower 
cornea shows variable contact angle of 
saline after rinsing depending on whether 
polymer adsorbed layer has been re- 
moved. 


surface as evidenced by the increased 
wettability of the surface. It is inter- 
esting to note that this prototypical 


Artificial Tear Solutions 


Principal Constituents* 


Contique PVA 2.0%, BAC 0.01% 
Liquifilm | 


Liquifilm Il PVA 1.4%, BAC 0.004% 





Presert 
Tearisol 
Isoptotears 
Ultratears 
Adapette 


HPMC 0.5%, BAC 0.01% 
HPMC 0.5%, BAC 0.01% 
HPMC 1.0%, BAC 0.01% 
BP polymer, HEC, 
thimerosal 0.001% 


BP polymer, HEC, 
thimerosal 0.002% 
HEC 0.2%, BAC 0.01% 


Adapt 





Lyteers 

Lacril 
chlorobutanol 0.5% 

Brolac 


MUCIN 0.5% BSM 


CMC, chlorobutanol 0.1% 


PVA 1.4%, MC, chlorobutanol 0.5% 





PVA 3.0%, chlorobutanol 0.5% 


MC, polysorbate 80, gelatin A 





* Abbreviations of constituents are as follows: PVA, poly (vinyl alcohol); BAC, benzal- 
konium chloride; HPMC, hydroxypropylmethylcellulose; BP polymer, commercial secret; 
HEC, hydroxyethylcellulose; MC, methylcellulose; CMC, carboxymethylcellulose; BSM, bo- 


vine submaxillary mucin (reference solution). 


t 9, indicates contact angle of a drop of saline on the corneal surface after exposure to 


solution for 15 minutes. 


tO, indicates contact angle of a drop of saline on the corneal surface after controlled 


rinsing. 
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ocular wetting agent does not resist 
mechanical removal by our rinsing 
technique. This is not surprising in 
view of the loose adsorptive bond of 
mucin with the corneal surface?^* 
that probably contributes, in part, to 
the relative instability of the tear 
film, but also facilitates resurfacing 
with each blink. 

In terms of desirable polymer prop- 
erties, however, resistance to removal 
by rinsing should be of importance 
because of shearing forces involved in 
blinking. It would seem reasonable 
that blinking results in at least two 
actions: (1) it distributes mucin and 
other water soluble components, mak- 
ing them available for adsorption, 
and (2) it also "shears" mucin mole- 
cules attached to the corneal surface 
effectively desorbing molecules or 
causing configurational changes in 
the adsorbed layer. Thus, a two-way 
action is in effect with each blink. The 
relative predominance of each action 
will depend, in large measure, on the 
strength of the adsorptive bond. 

With mucin, a continual supply is 
available for readsorption, so a loose 
readily desorbable bond proves no 
real disadvantage. In an attempt, 
however, to introduce long-lasting 
hydrophilic polymers into the tear 
system, those capable of forming a 
strong adsorptive bond resistant to 
shearing forces would seem desirable. 

In evaluating the wettability of the 
cornea or new polymer surface by sa- 
line, it should be remembered that 
this method is testing spreadability 
of saline on a dry surface unlike that 
of the eye normally. This is necessary 
because aqueous solutions such as sa- 
line will spontaneously spread on wet 
surfaces and relative differences 
could not be measured. While the dry 
surface acts as a good index for the 
wettability of the surface, it is a se- 
vere test not totally analogous to the 
in vivo situation. For this reason, 
even mucin adsorption does not result 
in complete spreading of saline (Ө of 
0). Results similar to these obtained 
with mucin, should, however, reflect 
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similar adsorption resulting in a new 
more hydrophilic surface. 

The artificial tear solutions tested 
are not simple polymer solutions, but 
are mixtures of various polymers, sta- 
bilizers, and preservatives. Experi- 
ence in our laboratory with single 
constituent solutions and mixtures 
has shown that adsorptive properties 
are significantly altered by additives, 
polymer and nonpolymer alike. This is 
not surprising considering what is 
known of the behavior of polymers 
when mixed with other compounds. 
While the principal polymers. utilized 
in several substitutes are identical, 
the addition of different preserva- 
tives or stabilizers may alter their ad- 
sorptive properties. 

Results of this study indicate that 
the components included in several 
artificial tear preparations (Liquifilm 
II, Tearisol, and Lyteers) adsorb onto 
the corneal surface. Each of the above 
products contains a different polymer 
as noted in the Table, but all contain 
0.004% to 0.01% benzalkonium chlo- 
ride (BAC) as a preservative. It seems 
that the presence of BAC acts to en- 
hance polymer adsorption in certain 
situations, a fact we have confirmed 
in our laboratory in evaluating simple 
polymer solutions. All of the adsorbed 
solutes, however, are at least partially 
removed by the rinsing, indicating a 
relatively low affinity for the corneal 
surface. 

The effect of BAC on polymer solu- 
tions is, as yet, poorly understood, but 
it is possible that it acts to retard 
polymer aggregation thus exposing 
more possible bonding sites. Whether 
the effects noted with BAC on poly- 
mer solutions are, indeed, desirable in 
artificial tear solutions and vehicles, 
is unclear, particularly in view of the 
known effect of cationic surfactants 
like BAC to decrease the stability of 
thin aqueous films.’ 

Two solutions with a similar formu- 
lation, Adapt (now marketed as Ad- 
sorbotear) and Adapette, showed evi- 
dence of adsorption and resistance 
to desorption. These properties would 


seem desirable in prolonging contact 
time. This is consistent with clinical 
observations. d 
As yet, no completely satisfactory 
tear substitute with truly prolonged 
contact time on the ocular surface is 
available. Moreover, adsorptivity re- 
sulting in a hydrophilic adsorbed 
layer is but one factor, although an 
important one. Interaction with other 
constituents of the tear film such as 
the superficial lipid layer and the con- 
dition of the corneal surface itself are 
important in contributing to tear film 
stability* that should be an index of 
retention. In addition, the relative af- 
finity of the artificial tear polymers 
vis-a-vis normal mucin is important. 
Nevertheless, this method of mea- 
suring adsorptivity of polymers for 
the corneal surface should be a useful 
tool in the development of truly long- 
lasting effective tear substitutes (for 
aqueous and mucin-deficient condi- 
tions) and vehicles for the sustained 
delivery of medication to the eye. 


This investigation was supported by a grant 
from Alcon Laboratories, Inc, Fort Worth, Tex. 
Frank Holly, PhD, gave technical assistance. 
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Registry of Interesting Cases 


Septo-optic Dysplasia j 
Associated With See-saw Nystagmus ; 


Geoffrey V. Davis, MD, John P. Shock, MD a 


Septo-optic dysplasia is a syndrome of 
midline abnormalities of the central ner- 
vous system resulting in absence of the 
septum pellucidum and dysplasia of the 
optic chiasm or optic nerves. The charac- 
teristic fundus findings of small, dysplas- 
tic discs and defects in the nerve fiber 
layer enable the clinician to predict this 
syndrome prior to contrast studies. An un- 
usual form of nystagmus, see-saw nys- 
tagmus, was associated with septo-optic 
dysplasia in this case report. 


ee dysplasia and see-saw 
nystagmus have been described 
as unusual neuro-ophthalmologic dis- 
orders. Although both of these en- 
tities have been well described in 
the ophthalmic and neurologic litera- 
ture," to our knowledge this is the 
first report of their combination. 


Report of a Case 


A 20-year-old woman first came to our 
clinic in 1972. Her primary complaint was 
blurry vision of the right eye. She had a 
history of an acute episode suggestive of a 
seizure at 3 years of age and had been hos- 
pitalized in her native country (Korea). 
Details of this hospitalization were not 
available; however, she states that she 
remembers remarks about her decreased 
vision in her right eye and “peculiar” eye 
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movements. Since age 3, she has had good 
health and no subsequent episodes or hos- 
pitalizations. Other aspects of her medical 
history revealed normal general physical, 
mental, and sexual development. 

Physical examination revealed a well-de- 
veloped, well-nourished woman, normal 
size and stature for her race. Her visual 
acuity was 20/100 in the right eye and 
20/20 in the le?t. The pupils were equal and 
reacted well to light and near stimuli; 
there was no Marcus-Gunn pupil sign. Ex- 
traocular motility revealed a coarse hori- 
zontal jerk nystagmus on right and left 
gaze. In addition, classical see-saw nys- 
tagmus was present. It was most visible in 
the primary position and was obscured by 
the jerk nystagmus in other fields of gaze. 
A right exotropia was present as well. 
Fundus examination revealed tilted hypo- 
plastic dises, znd examination of the retina 
with red-free light clearly demonstrated a 
disparity of the nerve fiber layer between 
the nasal and temporal hemiretinas (Fig 
1). Field examination revealed dense bi- 
temporal hemianopsia. The neurologic ex- 
amination was normal otherwise except 
for diffuse hyporeflexia and slight diffi- 
culty with tandem walking. The remainder 
of the general physical examination was 
within normal limits. 

Pertinent laboratory and other diagnos- 
tic studies included complete blood cell 
count, endocrine determinations, fluores- 
cent treponemal antibody test, cerebral- 
spinal fluid cytology and chemistries, and 
serology. These were all reported as nor- 
mal. Roentgenograms of the skull, as well 
as tomograms of the optic canals, were 
normal. The electroencephalogram, brain 
scan, and echoencephalogram were also 
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read as normal. A lumbar pneumoenceph- 
alogram demonstrated absence of the sep- 
tum pellucidum (Fig 2). There was no evi- 
dence of parasellar mass. 


Comment 


In 1962, DeMorsier' reported 36 
cases of agenesis of the septum pel- 
lucidum of which nine had ocular mal- 
formations. He also referred to 13 
other cases of absence of the septum 
pellucidum, six of which had optic 
atrophy which had been reported by 
Gross. DeMorsier termed this condi- 
tion septo-optic dysplasia. Since then 
there have been additional case re- 
ports sometimes associated with pitu- 
itary dwarfism or more subtle mani- 
festations of hypopituitarism.**«-* 

Decreased vision and pendular nys- 
tagmus is frequently seen in these 
cases but see-saw nystagmus in com- 
bination with septo-optic dysplasia 
has not been described. The clinical 
diagnosis of septo-optic dysplasia 
may be made by the characteristic 
fundus finding of optic nerve hypo- 
plasia with or without signs of hypo- 
pituitarism. Confirmation comes from 
pneumoencephalography which dem- 
onstrates absence of the septum pel- 
lucidum’ and sometimes а primitive 
optic ventricle. Angiography may 
also be useful in diagnosing absence 
of the septum pellucidum.” Septo- 
optie dysplasia was suspected in our 
patient prior to pneumoencephalogra- 
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Fig 1.—Right (top) and left (bottom) 
fundi. Red-free fundus photographs. Discs 
are hypoplastic and tilted. Lack of nasal 
nerve fiber contribution to disc causes 
vessels to exit more nasally from disc. 
Remaining temporal nerve fibers appear 
as rays extending from above and below 
discs surrounded and accentuated by 
darker appearing retina that lacks a gan- 
glion cell and nerve fiber layers. 


phy because of the bitemporal hemi- 
anopsia and optic nerve hypoplasia. 
A striking feature in the eyes of 
our patient was the disparity of nerve 
fibers between the temporal and na- 
sal hemiretinas that was revealed on 
ophthalmoscopic examination of the 
fundi. The visualization of this dis- 
parity was enhanced by the use of 
red-free light. In Fig 1, nerve fi- 
bers from the intact temporal hemi- 
retina can be seen arcing toward the 
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Fig 2.—Pneumoencephalogram demonstrating absence of septum pellucidum. 


өс ae 

enm | Ens 
Mid rip 

nob $e 








Fig 3.—Pattern of nerve fiber distribution expected in bitemporal hemianposia caused 
by bilateral optic nerve hypoplasia. Normal (A) and hypoplastic (B and C) zones of retina 
are shown with corresponding cross-sectional diagrams of retinal layers. Solid circles 
represent normal sized discs; the smaller broken-lined ellipses represent hypoplastic 


discs. 


dise from above and below, coursing 
over a "naked" nasal hemiretina that 
lacks a ganglion cell layer and nerve 
fibers of its own. Figure 3 schemat- 
ieally demonstrates the same fea- 
tures. 

An unusual form of nystagmus, 
see-saw nystagmus, was present in 
our patient. In this nystagmus, the 


eye movements are essentially torsion- 
al, ie, while one intorts and rises 
slightly, the contralateral eye simul- 
taneously extorts and falls; the re- 
verse then occurs, ie, the sursujn- 
ducted eye extorts and falls while the 
contralateral eye intorts and rises. 
The nystagmus is pendular, may be 
asymmetrie, and has variable ampli- 
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tude and frequency. This rare nys- 
tagmus has been seen in brain stem 
disease*'* and occasionally as а con- 
genital form of nystagmus." How- 
ever, it is most frequently associated 
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with chiasmal lesions resulting in bi- 
temporal hemianopsia.* 9-522 Thus 
the presence of see-saw nystagmus in 
our patient is not surprising though 
unexpected because of its rarity. 
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Eye Manifestations in 


Acrodermatitis Enteropathica 


Camille S. Matta, MD; Gary V. Felker, MD; Carl Н. Ide, MD 


A case of acrodermatitis enteropathica 
is presented that is the first to manifest 
punctal stenosis, the fourth to show cor- 
neal changes, and the sixth to survive into 
adulthood. А 


„Донна enteropathica (АЕ) 
was recognized and described as 
a syndrome by Danbolt and Closs in 
1943.' It consists of the three follow- 
ing cardinal manifestations: (1) der- 
matitis about the body orifices and on 
the distal aspects of the extremities; 
(2) chronic diarrhea; and (3) partial or 
complete alopecia. 

The commonly noted eye findings 
in AE are blepharitis, conjunctivitis, 
and photophobia. 

The description of corneal changes 
in AE was reported by Wirsching’ in 
two siblings, 8 and 9 years of age, and 
consisted of a 1-mm-wide band con- 
centric with the upper limbus, small 
superficial central opacities, and ra- 
dial fan-like stripes. These corneal 
changes regressed, along with the 
other manifestations, following 
treatment with diiodohydroxyquin. 
Lopez-Linares and Munoz? also re- 
ported corneal turbidity and edema in 
an infant with AE but described no 
corneal opacities or radiating lines. 

This case is reported because it is 
the first one to show stenosis of the 
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puncta, the fourth to show corneal 
changes, and the sixth to survive to 
adulthood. 


Report of a Case 


A 65-year old white woman was first ex- 
amined at the University of Missouri Med- 
ical Center, Columbia, Mo in 1963. Her his- 
tory indicated that she had onset of skin 
lesions around her mouth, nose, and other 
body orifices and on her distal extremities 
during childhood. She was unable to recall 
whether she had significant diarrhea as an 
infant. As an adult, however, she has had 
symptomatic abdominal distension and 
distress. She was studied with upper gas- 
trointestinal series, barium enema, and 
gallbladder roentgenograms with no de- 
finitive diagnosis being made. A broad 
range of laboratory tests also failed to re- 
veal anything more significant than iron 
deficiency anemia that responded 
promptly to orally administered iron. A 
diffuse alopecia had been present for as 
long as she could remember and now in- 
volves the scalp, axillae, pubis, and eye- 
brows (Fig 1). The family history was neg- 
ative for dermatologic disease. The active 
skin lesions now involve mainly the peri- 
neum, axillae, neck, and external auditory 
canal (Fig 2 and 3). The natural course of 
one of those lesions is that it starts as a 
pin-head sized vesicle, enlarges and be- 
comes bullous, weeps, ulcerates with crust- 
ing, remains an irregular length of time, 
and finally heals without scarring or hy- 
perpigmentation. Multiple skin biopsies 
over several years showed nothing more 
specific than “chronic inflammation.” The 
nails of some of the fingers and toes were 
lost (Fig 4 and 5). Before 1963, she was 
treated at several other medical centers 
for her dermatologic problems. She was 





Fig 1.—Diffuse alopecia now involving 
the scalp. 





Fig 2.—Active skin lesions involving the 
neck and external auditory canal. 


treated with medications ranging from an- 
tibiotics to heavy metals, steroids in every 
form, special diets, hydroxychloroquine 
sulfate, and finally with diodoquine, none 
of which provided any definitive or sus- 
tained improvement. She received 5 gm of 
diiodohydroxyquin (Diodoquin) per day for 
three months with no improvement in her 
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Fig 3.—Active skin lesion involving ax- 
illa. 


Me 


Fig 4.—Nail loss on some fingers. 


Fig 5.—Nail loss on some toes. 
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dermatologie lesions. She had periods of 
exacerbation and partial remission, not re- 
lated to treatment, and has never been to- 
tally free of disease. She was treated at 
various times by the psychiatric service for 
"anxiety and depression secondary to or- 
ganic disease." 

Close follow-up in the Eye Clinic over 
the past tem years showed a waxing and 
waning course. She intermittently had 
blepharitis er conjunctivitis. No follicles or 
papillae were seen. The cornea showed oc- 
casional punctate staining and episodes of 
linear epithelial erosions. Herpes simplex 
keratitis was suspected at the time of 
the linear epithelial defects, and she was 
treated with idoxuridine. This was ineffec- 
tive, and she had several other episodes of 
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linear erosions, occurring in various places 
and healing spontaneously. Severe stenosis 
of all four puncta was also present 
and responded minimally to punctal dila- 
tion. Corneal sensitivity was normal, and 
the Schirmer test was negative. Treatment 
was essentially symptomatic. In November 
1971, after a period without treatment, an 
exam revealed the following corneal le- 
sions. 

OD.—There was diffuse subepithelial 
opacity concentric with the upper limbus, 
but with a clear corneal interval. Similar 
small irregular opacities were noted in the 
central cornea and at 5 o’clock near the 
limbus, and strands'somewhat larger than 
ghost vessels running radially from the 
central opacities to the upper limbal opa- 
cities. There was no staining with fluores- 
cein and no vascularization (Fig 6). 

OS.—Findings were similar to OD, but 
less pronounced (Fig 7). Treatment with 
methylcellulose six times per day was 
started and with diiodohydroxyquin with 
subsequent improvement in symptoms and 
with virtual disappearance of the fan-like 
radial strands and with improvement of 
the subepithelial opacities (Fig 8). She has 
continued treatment with methylcellulose 
and has had no recurrence of the radial 
strands. 

Her most recent eye exam in February 
1973 showed the following: 
refraction (manifest) 

OD, +6.25+0.50 10 20/25 + 

OS, 46.00 -- 0.75 х 130 20/25 + 
External examination: right upper and 
lower puncta were completely stenosed; 
left upper and lower puncta were partially 
stenosed; and motility was normal as were 
pupillary reactions. 

Slit lamp examination was as above, ex- 
cept without radial strands. 

Intraocular pressure (applanation) was 
as follows: OD, 16 mm Hg, and OS, 16 mm 
Hg. 

Ophthalmoscopy was normal. 


Comment 


The occurrence of AE is confined al- 
most exclusively to infants and young 
children, beginning at or shortly af- 
ter weaning. Exacerbations and re- 
missions punctuate the course of the 
disease that follows a downhill course, 
with malnutrition and intercurrent in- 
fections, ending fatally one to three 
years after onset.’ Of the 80 cases re- 
ported in the literature, only five sub- 
jects survived into adulthood.** The 
case being reported is by far the old- 
est person to survive with a diagnosis 
of AE. A familial incidence has been 
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Fig 6.—In the right eye, there was diffuse 
subepithelial opacity concentric with up- 
per limbus. 








Fig 7.—Left eye. Findings similar to right 
eye, but less pronounced. 





Fig 8.—Note virtual disappearance of fan-like radial strands and improvement of sub- 


epithelial opacities. 


noted in some cases, and an auto- 
somal recessive inheritance is sug- 
gested.‘ 

Treatment with diiodohydroxyquin 
was first reported by Dillaha and 
Lorinez’ and in some cases the re- 
sponse has been dramatic, affecting 
all the manifestations of the disease. 
Almost all the reported cases included 
blepharitis, conjunctivitis, and photo- 
phobia as associated symptoms, but 
no detailed eye examination was pro- 
vided, so that subtle eye changes 
could have easily been missed. Ocular 
changes in dermatological conditions 
are frequent The common origin 
from surface ectoderm of the skin 
and ocular tissues such as Bowman’s 
membrane and corneal epithelium, 
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conjunctiva, and lens has been the 
explanation given for this associa- 
tion. In the ease of AE, although the 
main features are ectodermal, promi- 
nent gastrointestinal (entoderm) 
symptoms are seen clinically! and 
have been verified at autopsy." 

The corneal changes described in 
our patient, although not identical to 
those described by Wirsching,’ are 
similar in many respects. The bilat- 
erality of the lesions, their general lo- 
cation and shape, the absence of vas- 
cularization, intact sensation, the 
normal flow of tears, and the absence 
of any conjunctival lesions are all 
similar features. Also notable is the 
absence of any other systemic disease 
that could give this corneal lesion. 





The question of drug toxicity has 
been well discussed by Wirschirfg? 
and excluded. As to the nature of 
these lesions, especially the radiating 
lines, we cannot offer a certain expla- 
nation. They are not ghost vessels be- 
cause they disappear with treatment. 
The distribution of linear erosions ex- 
cludes the possibility that they are 
nebulae secondary to the erosions. 

The stenosis of the puncta has been 
observed in ectodermal dysplasia; 
but this is the first time it has been 
reported in AE. No vesicles or bullae 
were observed over the eyelids or con- 
junctiva to consider cicatrization as 
the eause. Also against cicatrization 
is the fact that the lesions of AE 
characteristically heal without scarr- 
ing or atrophy. The improvement af- 
ter probing on the left side might 
lead to the suspicion that possibly in- 
creased keratinization was operative 
and that probing had effected a kera- 
tolytic action. 

It is important to note that there 
have been no lens changes and that 
the optic nerves were not affected in 
spite of the prolonged treatment with 
high doses of diiodohydroxyquin.'" 
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Instrumentation 


- 


In Vivo Photomicrography 
of the Corneal Endothelium 


Ronald A. Laing, PhD; Marita M. Sandstrom; Howard M. Leibowitz, MD 


A technique and apparatus for observ- 
ing and photographing the corneal endo- 
thelium in vivo at a magnification of 
approximately x200 is described. The 
method is suitable for animal experimen- 
tation and for diagnostic observation and 
clinical research in humans. 


Г 1968, Maurice' described a new 
specular microscope suitable for 
photographing the corneal endothe- 
lium in situ. A subsequent report sug- 
gested the use of this instrument for 
examining the corneal endothelial 
layer of enucleated, intact human do- 
nor eyes prior to keratoplasty.” Modi- 
fieations of the instrument and the 
technique have been used to show 
morphological changes in the corneal 
endothelium of the enucleated rabbit 
eye resulting from the presence of air 
in the anterior chamber? and from 
storage at 4 C (our personal observa- 
tions, 1973). 

This communication reports an 
advance in instrumentation and tech- 
nique that makes possible photo- 
micrography of the corneal endothe- 
lium in vivo. The method is applicable 
to both animal and human subjects 
and allows examination of changes in 
cellular structure as a function of 
time at a magnification of approxi- 
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mately x200 to be performed on the 
living subject. 


Materials and Methods 


The Maurice» specular microscope was 
removed from its supporting stand and the 
rack-and-pinion travel mechanism at- 
tached to a specially designed horizontal 
mount that coupled the microscope ocular 
to a photomicrographic camera via a 
shock-absorbing structure. For in vivo en- 
dothelial photegraphy, the apparatus was 
mounted on a slit-lamp biomicroscopie base 
(Zeiss). The joystick and height adjust- 
ment of the base and the original focusing 
adjustments of the microscope allowed the 
system to be aligned relative to the sub- 
ject’s eye. Coarse focus was accomplished 
by rotating the ring on the objective lens. 
Fine focus was provided by a rack-and- 
pinion focus acjustment of the photomicro- 
graphy camera mount. 

The original lamp and lamp housing 
were replaced by a high intensity quartz 
iodide lamp powered by a voltage supply 
that provided a switch allowing the lamp 
voltage to be rapidly changed from 6 v 
direct current (used for viewing the endo- 
thelium) to 12 v direct current (used for 
photographing the endothelium). The orig- 
inal microscope objective was replaced 
with a X20 water-immersion objective 
that was coupled to a contact lens (Lo-Vac) 
for human endothelial photography. Use of 
this arrangement incorporating a suction- 
type contact lens greatly reduced the 
amount of eye motion encountered and per- 
mitted photomicrographs to be taken with- 
out retrobulbar anesthesia. The instru- 
mentation is diagrammed in Fig 1 and 2. 

Animal photographs were taken on 
anesthetized subjects without the contact 
lens. The water-immersion lens was posi- 
tioned on the optic axis of the cornea in 


contact with the epithelial surface in a 
manner similar to that described by Mau- 
rice in his original work on endothelial 
photography of the enucleated eye.’ This 
procedure produced sufficient ocular 
stabilization in the anesthetized animal so 
that respiratory movements did not affect 
the sharpness of the image at an exposure 
time of one fifteenth second. Cats, rabbits, 
and monkeys were photographed by this 
method; no special adaptation was needed 
for each species other than the means to 
position the head so that the rabbit eye 
was stabilized to the side and the cat and 
monkey eye anteriorly. 

Photographs of humans were taken af- 
ter application of a topical anesthetic 
agent. The subject was seated with his 
head stabilized in the conventional head- 
rest used for slit-lamp biomicroscopy. The 
instrument was aligned to the subject’s 
eye, the contact lens affixed, coarse focus 
adjusted, fine focus adjusted, lamp voltage 
increased momentarily to 12 v and photo- 
graphs taken on 35-mm film (Kodak Tri- 
X) using an exposure time of one-fifteenth 
second. During the procedure, the subject 
experienced no discomfort. Instillation of 
fluorescein into the cul-de-sac following the 
procedure showed only mild surface rough- 
ening of the corneal epithelium similar to 
that seen after tonometry. Figure 3 shows 
the procedure applied to the human sub- 
ject. The linear configuration of the photo- 
graphs results from the use of slit-lamp il- 
lumination to show the endothelium. 


Results 


The method described allows micro- 
scopic observation of the structure of 
the corneal endothelium of the living 
eye at magnifications of up to x 200 
and permits photographic recording 


Photomicrography/Laing et al 143 














Fig 1.—Modification of Maurice specular 
reflection microscope for in vivo endothe- 
lial photomicrography. A, Film holder. B, 
Shock-absorbing mount. C, Viewing dp- 
tics. D, Light source. E, Ocular coupling. 
F, Specular microscope. G, Water-immer- 
sion objective with suction contact lens. 
Н, Slit-lamp biomicroscope mount. |, 
Rack-and-pinion focus apparatus. 

















Fig 4.—Rabbit endothelium in vivo (original magnification x 100). 





Fig 5.—Cat endothelium in vivo (original 
magnification x 100). 
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of the image. Figure 4 shows the ap- 
pearance of the rabbit endothelium in 
vivo, Fig 5 that of the cat, and Fig 6 
that of the monkey. The photomi- 
erographie appearance of the living 
human endothelium is shown in Fig 7. 


Comment 


A normally functioning corneal en- 
dothelium is necessary for corneal de- 


Fig 2.—Objective used for human in vivo 
endothelial photomicrography. A, Water- 
immersion objective (Nikon) with dipping 
cone (original magnification X20). B, 
Suction contact lens with central opening 
to accommodate A. C, Coarse focus ad- 
justing ring. 





turgescence.' Damage to this cellular 
layer interferes with its physiological 
function with resultant edema, de- 
creased corneal transparency, and vi- 
sual loss. Histopathological studies, 
using fixed, stained flat preparations 
of the cornea, have shown morpholog- 
ical changes in the cells of the endo- 
thelium associated with age,’ inflam- 
mation and ocular disease." 
Information correlating these morpho- 
logical changes with abnormal physi- 
ological function in vivo is limited. 
The apparatus described in the 
present study permits direct micro- 
scopic visualization of the corneal en- 
dothelium in vivo and has provisions 
for recording the image photograph- 
ically. It is suitable for animal experi- 
mentation and for diagnostie obser- 
vation and clinical research in 
humans. The photographs of animals 
presented were made with the sub- 
jects under general anesthesia. A suc- 
tion-type contact lens constructed 
specifically for the species under 
study and local infiltration type of an- 
esthesia and akinesia could possibly 
permit experimental study in animals 
without the need for general anesthe- 
sia. The methods for human in vivo 
endothelial photomicrography require 
only a topical anesthetic and modi- 
fication of the suction contact lens in 
general clinical use. Since they pro- 
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vide for the noninvasive observation 
and study of the endothelial cells in 
the living subject, documentation of 
morphological changes can be made 
over a period of time, whether these 
changes represent the normal aging 
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Fig 6.—Monkey endothelium in vivo (original magnification x 100). 
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process, the results of disease or sur- 
gical trauma, or the response to spe- 
cific controlled experimental stimuli. 
Dynamie correlations can be made be- 
tween morphological alterations and 
changes in physiological function. 


This study was supported in part by Publie 
Health Service grants EY0054 and EY00042 
from the National Eye Institute, by a grant from 
the Massachusetts Lions Eye Research Fund, 
Inc., Boston, and by a grant from Research to 
Prevent Blindness, Inc. 
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Glaucoma 


Mansour F. Armaly, MD 


his review highlights only a se- 

lected number of articles that ap- 
peared between July 1972 and July 
1973. The intention to include the 
clinically relevant, the novel, and the 
potentially important trends was the 
overriding consideration in the selec- 
tion. 


ANGLE-CLOSURE GLAUCOMA 


The capacity of angle-closure glau- 
coma (ACG) to produce blindness is 
unquestioned; so is the ability to ob- 
tain a definitive cure from future at- 
tacks by a simple surgical procedure, 
eg, peripheral iridectomy. Never- 
theless, our knowledge of the preva- 
lence of this disease entity and its 
relative role in producing glaucoma 
blindness remains speculative, lack- 
ing foundation in valid epidemiologic 
studies. Several criteria have been 
uncovered that can identify the pre- 
disposed eye: some can be elicited by 
simple slitlamp examination; others 
require the use of ultrasonic biometry 
or provocative testing. However, the 
predictive potential of this knowledge 
has not been tested in prospective 
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studies, and the detection of angle- 
closure glaucoma remains in general 
dependent on the severe symptoms of 
the acute attack forcing a patient to 
seek ophthalmic care. The visual out- 
come of the acute attack is directly 
related to the duration of uncon- 
trolled pressure; this fact highlights 
the blinding potential of this disease 
in areas where ophthalmic care is ei- 
ther not readily available or not 
quickly sought. These considerations 
among others may account for the in- 
creased interest and awareness of 
this disease entity in Australia and in 
the northern regions of the Western 
hemisphere where ophthalmic care is 
not always within reach and acute 
angle-closure glaucoma becomes a 
major cause of blindness. Following . 
the report of high prevalence of ACG 
in the Greenland Eskimos, several 
studies were conducted to confirm 
this finding and to extend investiga- 
tions to the Canadian and Alaskan 
Eskimos and compare them to In- 
dians and whites in the same regions 
who are presumably exposed to the 
same environment. A study of the 
Canadian Eskimos’ revealed a high 
frequency of ACG and highlighted its 
capacity to produce blindness in this 
community. Angle-closure glaucoma 
was limited in this study to those over 
the age of 40 years. Positive cases 
were those with high pressure and 
closed angle on gonioscopy or those 
with a definite history of acute at- 
tacks and surgical intervention. With 
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these criteria, the prevalence of 
angle-closure glaucoma among men 
over the age of 40 years was 3.6%, and 
among similar-aged women, it was 
5%; the prevalence of primary ACG in 
the over-40-years age group was 2.9%. 
Its prevalence increased substantially 
with age and was greater among 
women. In men 40 to 49 years of age, 
the prevalence of primary ACG was 
1.1% and increased to 7% in those over 
60 years of age; in women, the preva- 
lence rose to 11.7% in the over-60- 
years age group. Important in this 
study was the finding that 50% of all 
eyes affected were blinded by the dis- 
ease and 12.5% of all patients af- 
fected were bilaterally blind. Go- 
nioscopic findings suggested that 10% 
to 25% of women over the age of 40 
have very narrow angles judged to be 
capable of closure. The prevalence 
data of this study are higher than 
that reported in Greenland where in 
turn it was substantially higher than 
in a white population in Wales where 
the prevalence of ACG in the over-40- 
years-old group was estimated to be 
0.07%. 

Measurement of the anterior cham- 
ber depth and gonioscopic findings 
were compared in the Eskimos and 
Indians of the Canadian Arctic.’ The 
results showed a clear higher preva- 
lenge of shallow chambers and slit- 
like angles in the Eskimos than in 
the Indians living under similar en- 
vironmental conditions. In the Eski- 
mo, the mean anterior chamber depth 
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decreased substantially with age; 
whereas, in the Indians, this decrease 
with age was much less evident. This 
finding in the Eskimos may account 
for the high prevalence of primary 
ACG among them and points to ge- 
netic rather than environmental fac- 
tors as being the cause of this greater 
frequency o? ACG. In the Greenland 
Eskimos,‘ a normal sample over 40 
years old was similarly examined; 
this study showed that 29% of women 
and 3% of men had narrow chamber 
angles. A eomparison of the mean 
chamber depth in this sample with a 
similar one in Sweden showed the Es- 
kimos in Greenland to have a sub- 
stantially shallower anterior chamber 
in each age group. Ultrasonic biome- 
try showed in this sample that the 
reduction in chamber depth was due 
to the forward location of the lens 
rather than to the increased lens 
thickness or shortening of the axial 
length. These measurements were 
substantially different from those ob- 
tained in Danes born in the same 
environment and highlight also the 
genetic factors as the cause of the 
increased frequency of ACG. The cor- 
neal diameter in this sample of Es- 
kimos was substantially smaller than 
that of the corresponding white 
group and was further reduced in pa- 
tients with primary ACG. 

In another study of the Eskimos of 
Greenland, Canada, and Alaska,’ all 
three communities were found to 
have substantially shallower anterior 


chambers than a comparable Swedish 
sample. This difference was present 
in all ages examined and became 
greater with increasing age. While 
the socioeconomic conditions of these 
communities dramatize the blinding 
potential of the disease, they never- 
theless highlight the importance of 
pursuing similar investigations 
aimed at better detection and pre- 
vention of the acute attack all over 
the world. 

The effectiveness of acetazolamide 
injected intravenously in controlling 
the acute attack was emphasized.** A 
gonioscopic study of the angle in pa- 
tients with early chronic closed-angle 
glaucoma before and after pilocar- 
pine application suggested that clo- 
sure begins as a contact between the 
iris and the trabecular region that 
later results in permanent adhesion.’ 
Pilocarpine greatly reduces contact 
closure, but is ineffective in modi- 
fying synechial closure. The data sug- 
gest that closure of the angle in these 
cases develops insidiously, beginning 
superiorly and proceeding to involve 
the inferior portion of the angle. The 
intraocular pressure in these cases 
was directly related to the extent of 
the angle closed; following pilocar- 
pine application, however, the ocular 
pressure level could not be related to 
the pilocarpine effect on the angle. 

The prone-position, dark-room, and 
mydriatic tests were compared in 
eyes with angle-closure glaucoma be- 
fore and after peripheral iridec- 
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tomy." In the case of the prone-posi- 
tion test, it dropped from 71% to 6.5%. 
In the case of the dark-room test, it 
dropped from 48% to 6.5%, and in the 
case of the mydriatic test, it was 
reduced from 58% to 1.4%. Post- 
iridectomy abnormal results had a 
much lower pressure rise and were as- 
sociated with a high frequency of ante- 
rior and posterior synechiae, the lat- 
ter leading to seclusion of the pupil. 
The specificity of the prone-position 
test for ACG was emphasized and the 
mechanism of the,postiridectomy ab- 
normal results remains obscure. 

The mechanism of pupillary block 
in angle-closure glaucoma was beau- 
tifully illustrated in one case where 
peripheral iridectomy failed to in- 
clude the pigment epithelium of the 
iris.” In this case, spontaneous in- 
crease in pressure was associated 
with closure of the angle and balloon- 
ing of the pigment epithelium in the 
area of partial iridectomy to reach 
the posterior surface of the cornea. 
Pilocarpine therapy opened the angle, 
constricted the pupil, and flattened 
the ballooned epithelium. Physostig- 
mine (Eserine), on the other hand, 
further constricted the pupil and pro- 
duced a relative pupillary block as 
manifested by the reappearance of 
ballooning of the pigmented epithe- 
lium. Spontaneous rupture of the bal- 
looned epithelium resulted in deepen- 
ing of the chamber, opening of the 
chamber angle, and reduction of ocu- 
lar pressure. Four years later, the 
opening in the pigmented epithelium 
was surrounded by a ring of adhesion 
to the cornea. 

The danger of over-zealous appli- 
cation of pilocarpine drops in the con- 
junetival sae was highlighted in a 
case report showing systemic pilocar- 
pine toxicity." Pilocarpine 3% eye 
drops were applied to each eye every 
five minutes in a patient with bilat- 
eral acute angle-closure glaucoma 
who had received, in addition, 500 mg, 
of acetazolamide (Diamox) by mouth 
and 4 oz of glycerin. One hour and 
fifteen minutes later, emesis, diapho- 
resis, and lowering of blood pressure 
to 60/30 mm Hg was noted with 
muscle tremors and sinus brady- 
cardia. Supportive intravenously ad- 
ministered fluids and ephedrine ther- 
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apy normalized the course. This case 
suggests that a major portion of the 
topically applied pilocarpine was ab- 
sorbed systemically, and in this pa- 
tient, as much as 140 mg of pilocar- 
pine was instilled in the conjunctival 
sac over a 75-minute period. The 
authors point out the need for ob- 
structing the lacrimal passages by 
mechanical compression after drop 
application to minimize the systemic 
absorption and emphasize the lack of 
rationale for the high frequency of 
application of such a high concentra- 
tion of pilocarpine. It has been shown 
that pilocarpine effect on the sphinc- 
ter is greatly reduced when the ocular 
pressure level is high"; this finding 
suggests that, in the management of 
the acute attack, prior lowering of the 
ocular pressure by acetazolamide ad- 
ministered intravenously or by hyper- 
osmotic agents will greatly enhance 
the effectiveness of pilocarpine on the 
pupillary sphincter and, thus, elimi- 
nate the need for the high concentra- 
tion and the high frequency of appli- 
cation that, as the case shows, can be 
of importance systemically. 


Open-Angle Glaucoma 
Epidemologic Studies 


The distribution of ocular pressure 
in the general population was studied 
in a Swedish community and showed 
a statistically significant influence of 
the following factors: sex, time of 
day, season of the year, systolic blood 
pressure, and age.^ The increase in 
mean ocular pressure with age was 
felt to be due to the increased 
frequency of arterial hypertension. A 
study of the ophthalmic clinical 
records of 1,543 American Indians 
showed that open-angle glaucoma 
with field defects was present in 1.5% 
of the sample and tended to have a 
tribal distribution.'^ Furthermore, 
70% of angle-closure glaucoma was 
found to be of the phakomorphic type 
due to the swollen cataractous lens 
and probably reflecting the medical 
isolation of this community, permit- 
ting cataractous lenses to reach the 
hypermature stage. 

Two important reports of a five- to 
seven-year follow-up of a population 
study are especially worthy of note 
and comment.'"'* A five- to seven- 


year follow-up of 102 borderline cases 
previously identified as glaucoma Sus- 
pects in a mass screening revealed 
the following: More than half (54%) 
showed a tendency for progressive re- 
duction of applanation readings on 

sueceeding years of follow-up and 

maintained a pressure reading below 

21 mm Hg by applanation for two 

successive years. Five subjects devel- 

oped open-angle glaucoma with field 

defects, and four developed secondary 

glaucoma due to anterior segment in- 

flammation. While borderline cases 
were selected on the basis of a pres- 

sure reading higher than 20 mm Hg 

on initial screening or the presence of 

a suspicious optic dise or both, open- 

angle glaucoma developed more fre- 

quently in eyes where ocular hyper- 

tension was originally associated 

with optic disc changes, emphasizing 

the importance of ophthalmoscopy 

and evaluation of the optic disc in this 

regard. This study confirmed previous 

findings of population studies in 

showing the greater frequency of 

glaucoma with field defects in indi- 

viduals selected because of a high ocu- 

lar pressure level than in the general 

population at large. However, it also 

emphasized the rather small fre- 

quency of occurrence of field defects 

(3.5395) in individuals with ocular hy- 

pertension over a period of five to 

seven years. The slow evolution of 

field damage and the small frequency 

of this occurrence suggested to the 

authors that the frequency of follow- - 
up of ocular hypertensives uncovered 

in mass screening need not be as vig- 

orous as previously proposed and that 

treatment of ocular hypertension 

may be postponed until the onset of 

definite glaucomatous defects. An- 

other interesting finding in this study 

was that the age of all the five cases 

that developed field defects was 

greater than 50 years. 

A similar reexamination was per- 
formed on 720 subjects who on initial 
survey five to seven years previously 
had pressure readings below 21 mm 
Hg. A selected sample favored the in- 
clusion of older age groups.'* In most 
subjects, the applanation reading on 
the second examination was similar 
to that on initial screening, indicat- 
ing the stability of ocular pressure 
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level in the normal eye over this time 
period and the adequacy of the tech- 
nique of measurement. Twelve sub- 
jects were found to have developed a 
pressure reading of 21 mm Hg or 
greater. Of these, two had open-angle 
glaucoma with field defects. Two ad- 
ditional subjects without hyperten- 
sion were found to have glaucomatous 
defects. The incidence of field defects 
in this sample was 0.52%, which, 
though lower than the incidence in 
ocular hypertensives, is nevertheless 
worthy of note and cannot be ne- 
glected. It was concluded that 
negative screening for glaucoma by 
tonometry does not exclude the devel- 
opment of the disease within five to 
seven years. An important finding in 
this group was the short duration of 
ocular hypertension, namely one year, 
which may precede the development 
of field defects in the susceptible indi- 
vidual. Again, the importance of age 
was highlighted in that all subjects 
that developed field defects in this 
group were older than 60 years. The 
importance of the above findings be- 
comes obvious when the frequency of 
new glaucoma or incidence in each 
group is corrected for their relative 
size in the general population. The 
ocular hypertensives comprised 5% of 
the general population screened; 
hence, a frequency of 3.53% of new 
glaucoma with field defects in this 
group means an incidence of 17.65 
in 10,000 in the general popula- 
tion. Similarly, the nonhypertensive 
group comprised 95% of the sample 
screened, and a frequency of 0.52% of 
glaucoma with field defects means an 
incidence of 49.4 per 10,000 in the 
general population. These findings 
are consistent with those reported in 
other population studies in Europe 
and in this country. They permit a 
clearer statement of what can be ex- 
pected from mass screening for glau- 
coma. If the objective is to detect es- 
tablished glaucoma with field defects, 
then tonometry and ophthalmoscopy 
can help separate the general popu- 
lation into two groups, one including 
the vast majority of the population 
With pressure readings less than 20 
mm Hg and absence of optic nerve 
changes (more than 90%) in which es- 
tablished glaucoma with field defects 
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is not expected to occur in a sig- 
nificant frequency especially if one 
excludes lov-tension glaucoma from 
eonsideration. The other group (ocu- 
lar hypertensives) and those with sus- 
picious optic discs (less than 10%) will 
be expected to include virtually all es- 
tablished g.aucoma, and visual field 
screening will identify the affected 
individuals. Within this context of ob- 
jectives, the above procedure for mass 
screening is efficient in detecting 
established open-angle glaucoma. On 
the other nand, if the objective is 
to identify those individuals who do 
not have established glaucoma at the 
time but will develop it in the future 
years, then mass screening with to- 
nometry and ophthalmoscopy is not 
equally efficient in future prediction. 
For although the likelihood of such in- 
dividuals coming from among those 
originally :dentified as ocular hyper- 
tensives or those with suspicious discs 
is higher than that from the normal 
tension group, limiting our suspicion 
for follow-up to the ocular hyperten- 
sives will detect only one of every 
four individuals who develop estab- 
lished glaucoma; the other three 
would have been missed since origi- 
nally they belonged to the normoten- 
sive group. In this and in other stud- 
ies, none of the normotensive group 
with a pressure reading less than 16 
mm Hg ir each eye developed ocular 
hypertens:on with or without field de- 
fects in the period of observation, eg, 
five to seven years. Thus, one could 
have relieved this group from follow- 
up examination for this time dura- 
tion. The appropriate frequency of 
examination for this group will have 
to await the results of longer dura- 
tion of follow-up. This is important 
since it ralieves at least 50% of the 
population from the need for follow- 
up examination during a period of 
five to seven years and reduces 
greatly the cost of identifying indi- 
viduals with established glaucoma as 
it develops. We should keep in mind 
that, throughout this discussion, we 
were speaking of open-angle chronic 
simple glaucoma. Other types of glau- 
coma equally capable of destroying 
visual function have not been consid- 
ered, such as angle-closure glaucoma 
and secondary glaucoma. The pre- 


dictive indices of these categories are 
not included in mass screening pro- 
grams, and in the case of secondary 
glaucoma, predictive indices for fu- 
ture development are not available 
and may not be realistic when one 
considers the variety of etiologic fac- 
tors: trauma, surgery, and a wide va- 
riety of inflammation. To date, glau- 
coma studies have been restricted to 
open-angle glaucoma although the 
data and conclusions have been uti- 
lized to describe all glaucoma and, 
more importantly, all glaucoma blind- 
ness. Blindness due to glaucoma may 
be expected to vary markedly in re- 
gard to the type of glaucoma from 
one community to the next; in one 
area, secondary glaucoma may be the 
predominant cause of blindness, 
while angle-closure glaucoma may be 
the culprit elsewhere. The detection 
and prevention of these diverse glau- 
comas will require different strategy 
than that employed for open-angle 
glaucoma. 

A critical assessment of available 
data on the prevalence of open-angle 
glaucoma in the population" high- 
lighted the deficiencies of studies in 
the United States. Studies that de- 
sign and sample composition and cri- 
teria of identification permit a better 
estimate of the prevalence of open- 
angle glaucoma and establishes it at 
approximately 0.4% of the population 
over age 40. A summary of a round 
table conference on mass screening 
for simple glaucoma, with separation 
between ocular hypertension and 
early glaucoma, emphasizes the im- 
pression that, in many countries of 
the world, glaucoma remains the ma- 
jor cause of blindness, and its early 
detection continues to be the focus of 
attention of the practicing ophthal- 
mologist and social agencies.” A com- 
parative study of 45 patients with 
low-tension glaucoma and 45 patients 
with ocular hypertension, matched 
for age and sex," showed a substan- 
tially greater frequency of he- 
modynamic crises, low systemic blood 
pressure, and low ophthalmic blood 
pressure in the low-tension glaucoma 
group. 


The Visual Field 


Involvement of the nasal field of vi- 
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greatly improved if one can provide a 
*extured image or marker that would 
be coincident with the disc surface 
yet amenable to sharp localization by 
photogrammetry. 

In this connection, color and fluo- 
rescence of the optic dise were com- 
pared in one study to test the impres- 
sion that pallor of the disc reflects its 
vascularity or density of its func- 
tional capillary bed.** The author con- 
cluded that pallor of the disc, be it lo- 
calized or generalized, is related to 
the amount of glial tissue present and 
is not a true index of the vascularity 
of the disc. Glial tissue on ophthal- 
moscopy is opaque and white in ap- 
pearance but is transparent on fluo- 
rescein angiography. Redness or 
pinkness of the disc was not found to 
be a true guide to its vascularity. The 
temporal part, though paler, is usu- 
ally more vascular than the nasal 
part. 


Optic Disc 
and Intraocular Circulation 


Great interest in the circulation of 
the optic disc and retina is reflected 
in the numerous experimental and 
clinieal investigations utilizing a va- 
riety of technical approaches. Fluo- 
rescein angiography was extensively 
used as an indicator of vascular he- 
modynamics and structure in a vari- 
ety of experimental and clinical con- 
ditions. In man, artificially increased 
ocular pressure level was found to de- 
lay fluorescein appearance time in the 
choroid to a greater extent than in 
the retina. The most marked effect oc- 
curs when the ocular pressure level 
exceeds diastolic ophthalmic artery 
pressure, at which time irregular 
splotchy patterns of early choroidal 
fluorescence appear.” Similar conclu- 
sions were drawn from experimental 
studies in the cat.^^ The peripapillary 
choroidal capillaries in man were 
found to be perfused at a relatively 
high pressure possessing normal fluo- 
rescence at an ocular pressure of 80 
mm Hg. In retinitis pigmentosa, this 
technique has shown abnormalities in 
the retinal circulation.” A more re- 
cent study® failed to show these ab- 
normalities in cases with obvious reti- 
nal degeneration and concluded that 
previously reported changes must 
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have been secondary in nature and 
not related to the production of reti- 
nal degeneration in this disease en- 
tity. On the other hand, the technique 
of infrared absorption angiography 
of the choroid, using indocyanine 
green dye irjected intravenously, per- 
mits a clear visualization of the 
choroidal vasculature without the in- 
terference of the superimposed cho- 
riocapillaries and pigment epithe- 
lium. The effect of increased ocular 
pressure on choroidal and retinal cir- 
culation was studied in the Rhesus 
monkey using this technique. The re- 
sults showed that flow in the retinal 
circulation could be arrested by rais- 
ing ocular pressure to an appropriate 
level, while the choroidal circulation 
at that level was still present with de- 
monstrable blood flow.* The feasibil- 
ity of this technique was demon- 
strated in the human together with 
the development of a simultaneous 
monitoring of the retinal and choroi- 
dal cireulation by injecting intrave- 
nously a mixture of fluorescein and 
Indocyanine green and monitoring 
each by a separate optical system and 
camera.^ Fluorescence of the optic 
disc in the fluorescein angiogram was 
carefully analyzed as to contributing 
factors in man and in the Rhesus 
monkey. The following components 
that contribute to dise fluorescence 
and complicate its interpretation in 
the clinical area were identified": 
fluorescence of the retrobulbar ves- 
sels, vasculature of the optic dise sur- 
face supplied from the short posterior 
ciliary arteries, and venous drainage 
from the peripapillary choroid. These 
contributions are seen at different 
times in the angiogram, yet they may 
not always be separable into individ- 
ual components. This study concluded 
that the peripapillary choroid in man 
does not contribute substantially or 
directly to the circulation of the optic 
disc albeit this vascular bed as well as 
that of the optic dise surface derive 
their origin from the posterior ciliary 
artery. 

A fluorescein angiographic study in 
six patients with drusen of the optic 
dise** and evidence of circulatory ab- 
normalities showed two types of cir- 
culatory disturbances. The first in- 
cluded dilation of peripapillary and 


papillary capillaries, leakage of dye, 
and long-persisting fluorescence of 
the optic disc in cases with short-last- 
ing ischemic edema of the disc. The 
second was venous stasis and ectatic 
retinal-ciliary venous communication 
in cases where hemorrhage is seen on 
ophthalmoscopy. The technique and 
assumptions of using fluorescein con- 
centration curves to study retina cir- 
culation time and blood flow were dis- 
cussed in several reports. The 
arterial carbon dioxide pressure (Рсо,) 
was found to increase volume of reti- 
nal vascular bed*and reduce the mean 
circulation time, indicating a sub- 
stantial increase in retinal blood flow 
under this condition." This was con- 
firmed in the cat and dog using la- 
beled particles. In addition, it was 
found to increase inner retinal oxy- 
gen availability’? and the inner reti- 
nal oxygen consumption rate.^ This 
increase reaches maximum at Pco, of 
70 mm Hg, following which the effect 
becomes irreversible. In hypocapnia 
inner retinal oxygen consumption 
rate was found to be lower than in 
normocapnia, possibly due to the re- 
duction in intracellular oxygen pres- 
sure (Po,). 

The technique of laser doppler velo- 
cimetry™ was applied in the rabbit to 
measure velocity of blood flowing in 
the retinal arteries. Preliminary ex- 
perience suggests that this technique 
is sensitive and is feasible in clinical 
applieation. The effects of occlusion of 
the posterior ciliary arteries of the 
Rhesus monkey were detailed in four 
reports; using fluorescein angio- 
graphie techniques and latex injec- 
tion, the segmental distribution of 
the posterior ciliary arteries in the 
choroid was emphasized as was the 
establishment of alternate connec- 
tions with Ите. In the fundus, cor- 
responding to the occluded vessel, 
whitish lesions were seen by ophthal- 
moscopy that changed in one to two 
weeks to become grayish-white and 
granular with depigmented areas 
surrounded by deeply pigmented 
halos.” The depigmented patches оп 
fluorescein angiography showed de- 
generation of the pigment epithelium 
and partial destruction of the choroi- 
dal vasculature. They corresponded to 
the sites of choroidal postocclusion 
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nonperfusion. Histological studies of 
these lesions showed destruction of 
the visual cells and outer nuclear 
layer with degeneration of the pig- 
ment epithelium and Bruch mem- 
brane. Clinical correlates of these le- 
sions in man were also reported. 
Initially, the optic disc showed edema, 
which later was replaced by optic at- 
rophy similar to the changes associ- 
ated with ischemic optic neuropathy. 
Patients with ischemic optic neuropa- 
thy showed evidence of occlusion of 
posterior ciliary arteries by fluores- 
cein angiography. Histological stud- 
ies showed involvement of the nerve 
head and retrolaminal portion of the 
nerve head, which are supplied by the 
posterior ciliary circulation. Elec- 
troretinographic (ERG) studies 
showed subnormal ERG responses.” 
These reports highlighted further the 
importance of the ciliary circulation 
and the variety of clinical conditions 
of the choroid, retina, and optic nerve, 
which may be related to its derange- 
ment. Depletion of choroidal blood 
flow in the owl monkey** led to necro- 
sis of the pigment epithelium and 
photoreceptor cells with marked 
edema of the inner retina, suggesting 
that fluid is actively removed from 
this retinal location to the choroid via 
pigment epithelium. The orbital optic 
nerve tissue pressure” was found to 
increase with moderate increases in 
intracranial pressure in the cat and 
Rhesus monkey. This was easier to 
demonstrate when a posterior ap- 
proach was used to cannulate the 
optic nerve than when this was per- 
formed through the optic disc and la- 
mina. In the owl monkey,” controlled 
elevation of subarachnoid pressure 
intracranially or in the optic nerve 
sheath produced an elevation of pres- 
sure in the orbital vein and in the 
central retinal vein. The former was 
not as marked as the latter because of 
anastomotic connections to alternate 
venous drainage. Blood flow in the 
retina and optic disc was substan- 
tially reduced as was, to a lesser ex- 
tent, choroidal blood flow. 

The use of radioactively labeled mi- 
crospheres in the study of various 
components of the intraocular circula- 
tion showed that moderate increase 
in intraocular pressure caused reduc- 


152 Arch Ophthalmol/Vol 93, Feb 1975 


tion in blood flow through the choroid 
and prelaminal portion of the optic 
nerve head without influencing sub- 
stantially that in the retina and ante- 
rior uvea in the monkey.” Pilocarpine 
topically applied increased blood flow 
through the iris, ciliary processes, and 
ciliary muscle by 100% to 200% with- 
out affecting that of the choroid or 
retina in the cynomolgus and vervet 
monkey. Atropine abolished this ef- 
fect, whereas hexamethonium did not 
influence it, suggesting that pilocar- 
pine acts on muscarinic vascular re- 
ceptors. In the cat, the same tech- 
nique was used to study the effect of 
ocular pressure level"; an inverse re- 
lationship between blood flow and 
ocular blood pressure was found in 
the vascular beds of the iris, ciliary 
body, choroid, and retina. It was 
found that 65% of ocular blood flow 
went to the choroid, whereas that go- 
ing to the retina accounted for only 
2%. Using the same technique, the 
effect of sympathectomy and sympa- 
thetic stimulation on intraocular 
blood flow in the cat was investi- 
gated." Sympathectomy increased 
blood flow in the retina, choroid, cili- 
ary body, and iris by 30% to 40%; sym- 
pathetic stimulation, on the other 
hand, reduced blood flow in these vas- 
cular beds to 60% to 44% of that of the 
control eye. Autoregulation of blood 
flow in the anterior uvea was shown 
in the cat. This was not consecutive 
to change in ocular pressure only but 
could be shown by varying ciliary ar- 
tery pressure above 70 mm Hg with- 
out changing ocular pressure level. 
The results suggest that in addition 
to tissue pressure, eg, ocular pressure, 
a myogenic component is also respon- 
sible for this autoregulation. Ischemic 
ophthalmia following ophthalmic ar- 
tery occlusion was reported." Ini- 
tially, there was a reduction in ocular 
pressure that, with time, became ele- 
vated due to neovascularization of the 
chamber angle. 


Ocular Pressure 


Several studies compared different 
methods of measurement of ocular 
pressure:**** Schigtz and Goldmann 
applanation tonometers were com- 
pared in a population study.” The dis- 
crepancy in pressure reading between 


the two methods was similar to that ' 


reported in previous studies with tke 
additional demonstration of a greater 
variability of ocular pressure mea- 
surement with the Schigtz tonometer. 
The discrepancy occurred most fre- 
quently in the clinically important 
pressure range and could not be read- 
ily overcome. The author concluded 
that Schigtz tonometry ought to be 
discouraged in clinical practice and in 
population screening. The commercial 
model of the Perkins applanation to- 
nometer was evaluated in the labora- 
tory. It was found to be linear over 
its full range and free from hyste- 
resis or substantial temperature ef- 
fects between 9 and 57 C. The force 
produced never deviated more than 
3% full scale regardless of the scale 
setting or the gravity effect. It was 
also evaluated clinically and com- 
pared with the Goldmann applana- 
tion tonometer. The Perkins tonome- 
ter was found easy to use and had 
excellent correlation with the Gold- 
mann reading. Another study% com- 
pared the Perkins tonometer with the 
Halberg applanation tonometer and 
concluded that, after sufficient expe- 
rience (100 eyes or more), most to- 
nometers were used reliably by first- 
year residents in ophthalmology with 
excellent correlation between their 
results. Medical students, however, 
preferred the Schiøtz tonometer and 
used it more reliably than the Hal- 
berg applanation tonometer.** A cali- 
bration curve® to correct for ocular ri- 
gidity was developed for use with the 
Tonair tonometer,” in which a fixed 
weight (5 gm) produces varying areas 
of applanation; consequently, there is 
a difference between the measured 
pressure during tonometer support 
and that which prevails in the un- 
disturbed eye. Without correction for 
displaced volume, Tonair readings 
were higher than those from the 
Goldmann applanation tonometer, 
and the difference between them be- 
came smaller when the readings were 
corrected for the coefficient for ocular 
rigidity being equal to .0215 and the 
displaced volume during tonometry. 
The difference was eliminated be- 
tween the two sets of readings when 
the coefficient of rigidity was consid- 
ered to be 0.04. However, the.study 
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ular pressure with the change in 
posture from supine to erect and as- 
sumed that the ocular pressure in the 
undisturbed eye is the same for the 
two conditions. Thus, although the 
numerical readings were made to 
agree, a more definitive calibration of 
the Tonair tonometer would have 
been more useful. The pneumatic ap- 
planation tonometer was compared 
with the Goldmann and Mackay Marg 
applanation tonometers.” In the nor- 
mal cornea, excellent agreement was 
recorded for each with the Goldmann 
tonometer. In diseased corneas, how- 
ever, the pneumatic tonometer and 
the Mackay Marg tonometer had 
good agreement, both being different 
from the Goldmann reading due to 
the corneal disease. The authors re- 
ported frequent difficulties in obtain- 
ing a satisfactory reading with the 
Pneumatic tonometer in eyes with re- 
cent corneal grafts and in young chil- 
dren and concluded that, in abnormal 
corneas or recent corneal grafts, the 
Mackay Marg tonometer remains the 
instrument of choice. An applanation 
tonometer based on the Goldmann 
principle was developed in which the 
reading is independent of the posi- 
tion of the patient. It can be used sep- 
arately, or it can be mounted on the 
slitlamp (Nikon). Sterilization of the 
Goldmann applanation prism was 
considered??"* with recommendation 
that a sterilizing solution be applied 
for ten minutes between. measure- 
ments. Prolonged antibacterial activ- 
ity of a commercial preparation,” eg, 
combining fluorescein and an anes- 
thetic solution, was shown in a study, 
with the recommendation of its 
safety and convenience in clinical 
practice. A warning that a falsely 
high applanation reading may be ob- 
tained with the suspended arm model 
of the Goldmann applanation to- 
nometer in individuals with a hair 
style that can obstruct the path of the 
tonometer was reported.” 

The effect of repeated applanation 
tonometry” was investigated in nor- 
mal subjects and was shown to result 
in a substantial reduction in ocular 
pressure in the same eye and a con- 
sensual reduction in pressure of the 
fellow eye. Pressure reduction was 
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not encountered in Sham applanation 
tonometry, and the reduction with 
genuine tonometry increased slightly 
at higher applanation readings. In 
patients with unilateral optic at- 
rophy,”* this reduction was found to 
be substantially less in the affected 
than in the normal eye. The consen- 
sual effect was reduced only in the 
normal eye and was normal in the eye 
with optic atrophy. No such reduction 
was seen when the visual acuity was 
reduced as a result of immature cata- 
ract. It was suggested that the effect 
is mediated neurogenically and possi- 
bly via efferent fibers associated with 
the optie nerve. A method of record- 
ing applanation force at constant in- 
traocular pressure was described, and 
its applicazion in the enucleated hu- 
man eye” and intact eye" was re- 
ported. In the enucleated human 
eye," the relationship between appla- 
nating force, intraocular pressure, 
and applanated area was investi- 
gated. The applanated area was 
found tc be smaller than expected by 
the Imbert-Fick law, and the dis- 
placed ocular volume was larger than 
would be expected from the corneal 
applanation alone when considered as 
a spherieal segment. This visco-elastic 
response in the enucleated human 
eye? was carefully analyzed and 
found to be of small magnitude for 
small pressure increments when the 
eye was stored under the experimen- 
tal pressure; it was very marked, 
however, when the enucleated eye 
was stored under low intraocular 
pressure. In the latter case, erroneous 
pressure-volume relationship can be 
obtained, znd flow data will be over- 
estimated; an estimate of this error 
was considered to be 5ul per minute 
at a pressure of 20 mm Hg. The im- 
portance o? this finding to studies in- 
volving enucleated eyes was empha- 
sized. 

The influence of position on in- 
traocular pressure by Goldmann ap- 
planation tonometry was studied in 
glaucoma suspects and those with es- 
tablished glaucoma.** The rise in pres- 
sure was found to occur as the patient 
changed position from the sitting to 
the supine. The pressure rise was 
small (0.6 to 1.6 mm Hg), but substan- 
tial variability was seen in many in- 


dividuals. An additional increase in 
pressure was produced by lying on 
the side (mean, 1.5 mm Hg). It was 
emphasized that the data did not in- 
dicate that an average correction 
for this effect would be useful since 
some individuals show a much greater 
change than the mean value. It was 
recommended that in critical studies, 
eg, ocular rigidity determination or 
checking the calibration of the 
Schigtz tonometer, these effects 
should be determined for the individ- 
ual subject. The effect of ocular mas- 
sage lowering thé ocular pressure was 
confirmed in the rabbit. Massage for 
five minutes produced a marked pro- 
longed reduction (more than 20 min- 
utes) in ocular pressure as measured 
by the Schiøtz tonometer. With 
hypotension, there is a reduction in 
aqueous glucose and ascorbate and in 
vitreous weight. It was concluded 
that, with this maneuver, vitreous 
loses part of its fluid to the anterior 
chamber, and a reduction in its vol- 
ume results. 


Ocular Pressure 
and Carotid Circulation 


The utilization of the ocular pres- 
sure to obtain information on the ca- 
rotid and head circulation was ex- 
tended into several studies. The 
ocular pulse monitored with a suction 
cup technique? was analyzed in nor- 
mal subjects and in patients with uni- 
lateral occlusive disease. In the nor- 
mal subject, the ocular pulse of the 
two eyes was identical qualitatively 
and quantitatively; in cases with uni- 
lateral occlusive carotid disease, the 
ocular pulse on the affected side was 
markedly reduced in amplitude and 
had a smaller area under the curve as 
compared to that of the fellow eye. In 
another study,** an intensive analysis 
of the ocular pulse concomitant with 
the electrocardiogram showed that, in 
normal subjects, the useful measure- 
ments showing least intraindividual 
and interindividual variability were 
the time durations between the R 
wave of the ECG and the beginning 
and peak of the ocular pulse. In indi- 
viduals with demonstrable occlusive 
disease of the carotid arteries by aor- 
tic arch angiography, these measure- 
ments were greatly affected. How- 
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ever, an abnormal result was found 
only with considerable narrowing or 
when total occlusion was present, in- 
dicating that this method is not suit- 
able for screening purposes. It would 
be important to compare these meth- 
ods with the simple technique of oph- 
thalmodynamometry from this stand- 
point. Another approach utilized the 
change in ocular blood volume that 
results when one common carotid is 
acutely obstructed or compressed"; 
this was reported to give different re- 
sults in carotid occlusjve disease than 
in the normal individual. The tech- 
nique of hemobarometry* was re- 
ported with encouraging preliminary 
results. The technique utilizes suction 
eup ophthalmodynamometry, appla- 
nation tonometry, fundus photogra- 
phy, and fluorescein angiography. It 
attempts to measure the pressure in 
the various compartments of the in- 
traocular circulation in the retina and 
choroid by following the path of the 
fluorescein wave injected when the 
ocular pressure is raised above sys- 
tolie pressure and then is progres- 
sively and slowly reduced. Corneal in- 
dentation pulse? was found to be 
characteristically reduced in preg- 
nancy, probably due to change in pe- 
ripheral resistance. A modification of 
the applanation tonometer of Gold- 
mann was reported? permitting the 
application of force to the cornea 
through the applanating prism while 
the endpoints of the systolic and di- 
astolie pressure are observed. A pre- 
liminary report? showed a greater 
consistency of results with this 
method as compared with those of 
ophthalmodynamometry with scleral 
application of force by suction cup or 
dynamometer. Studies in infants” 
under anesthesia provided normal 
data on ophthalmodynamometric pres- 
sure and showed no difference in 
glaucomatous eyes or in infants with 
congenital heart defects. Carotid 
compression tonography* was re- 
ported of value in occlusion of carotid 
and vertebral vascular system. The 
ocular pulse pressure was found to be 
reported three to four times greater 
with the pneumatic tonometer than 
with previous methods. The average 
magnitude of the pulse pressure with 
this method was in the neighborhood 
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of 3 mm Hg for the human and 1 mm 
in the conscious rabbit.” 


Aqueous Humor Dynamics 


A mathematical treatment of total 
facility, pseudofacility, intraocular 
pressure, and episcleral venous pres- 
sure was applied to permit utilization 
of these measured variables in calcu- 
lating mean capillary pressure and 
the active secretion component of 
aqueous formation. In the rabbit, 
the capillary pressure was 47 to 50 
mm Hg, and the contribution of the 
secretory component to aqueous for- 
mation was estimated to be 35% of to- 
tal aqueous formation, the remainder 
being due to ultrafiltration.** The fil- 
tration coefficient for volume flux 
across the blood tissue barrier for the 
whole eye was estimated to fall be- 
tween 0.2u] per minute per millimeter 
of mercury and 0.9101 per minute per 
millimeter of mercury in the Rhesus 
monkey.” Direct volumetric determi- 
nation of aqueous humor formation 
was attempted in rabbits and in the 
cynomolgus monkey using a combina- 
tion of the constant pressure perfu- 
sion technique and the perilimbal suc- 
tion cup technique. The results 
showed a reduction in aqueous forma- 
tion at higher levels of pressure. 
Pseudofacility was found to be re- 
lated to intraocular pressure level in a 
Gaussian curve, being negligible at 
low and high intraocular pressure 
and reaching maximum at intraocular 
pressure of 30 mm Hg. Both flow rate 
and pseudofacility were related to the 
systemic blood pressure. Estimated 
true facility for the rabbit was caleu- 
lated to be 0.15+ 0.05 and for the 
monkey, 0.89 + 0.06ul per minute per 
millimeter of mercury. The clinical 
importance of pseudofacility and its 
possible role in regulating ocular 
pressure level was discussed together 
with a summary of physiologic and 
pharmacologic investigations." In 
man,” /-еріперһгіпе reduced pseu- 
dofacility without reducing ocular 
pressure level, episcleral venous pres- 
sure, or true facility. The rate of 
aqueous flow was increased. dl-isopro- 
terenol reduced intraocular pressure 
and aqueous flow without altering 
pseudofacility or true facility. The re- 
sults suggested that the acute effect 


of epinephrine in young and normal 

subjects is flow reduction through its 

f-adrenergic stimulation combined’ 
with pseudofacility reduction via its 

a-adrenergic stimulation. 


Outflow Passages 


A provocative study of pressure-de- 
pendent changes in structures of the 
aqueous outflow system was reported 
in the human enucleated eye and in 
the intact eye of the Rhesus mon- 
key.’ Marked reversible changes in 
the appearance of the trabecular 
meshwork and in number and size of 
the endothelial vacuoles could be pre- 
dietably produced by raising and low- 
ering of intraocular pressure in the 
monkey eye in vivo and in the human 
eye 4 to 48 hours after enucleation. 
The authors conclude that variation 
in pressure gradients, physiologically 
during life or experimentally, greatly 
influences the structural configura- 
tion of this region and leads to erro- 
neous interpretation of histologic 
studies. Additionally, they interpret 
their data to mean that aqueous out- 
flow through the conventional chan- 
nels is a pressure-dependent process 
in which the trabecular meshwork 
and endothelial vacuoles play a pas- 
sive role. There was no evidence re- 
quiring a postulate of active trans- 
port of aqueous via the endothelial 
vacuoles. In the hypotonus eyes, fixed 
in vivo, the trabecular sheets and en- 
dothelium were compressed together 
to form a compact structure without 
vacuoles. With increasing pressures, 
the endothelium developed progres- 
sively larger and more numerous vac- 
uoles with expansion of the subendo- 
thelial zone and approximation of the 
inner to the outer wall of the canal of 
Schlemm to reach occlusion of the lu- 
men in some portions. These changes 
were predictably produced 4 to 48 
hours after enucleation and were re- 
versible, suggesting that they repre- 
sent physical responses of tissues 
rather than a vital phenomenon. They 
postulate that the pressure-depen- 
dent changes provide the aqueous 
outflow system with a mechanism of, 
bulk flow of fluid and particles that 
has a one-way valve action, thus pre- 
venting reflux from the canal of 
Schlemm into the anterior chamber. 
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Note study'* attempted to corre- 


ate structural factors with outflow 
‘facility and its variability with drugs 
causing relaxation of ciliary muscle 
tone or maximal contraction. This 
study was done in the Stumptail mon- 
key, which shows marked individual 
variability in this regard. The amount 
of fine collagen fibers, narrowness 
of the trabecular region, number of 
trabeculae, and total cross-sectional 
area of the trabeculae in the studied 
region was negatively correlated with 
the variability of resistance to 
outflow (maximum resistance minus 
minimum resistance). The only mea- 
surement that showed a significant 
positive correlation with the outflow 
facility was the area of the optically 
empty space in immediate contact 
with the inner wall endothelium. 

The technique and design of a con- 
stant pressure tonography system 
based on the Schigtz tonometer were 
reported.'? In the enucleated human 
eyes, resistance to outflow with this 
technique was, on the average, 111% 
of that obtained by perfusion; the 95% 
confidence limit was 76% to 145%. 
Clinical trials established the feasibil- 
ity of this method, and its clinical use- 
fulness is being evaluated in the early 
diagnosis of glaucoma. A clinical out- 
flow test'* based on digital compres- 
sion of the eye to the upper lid was 
reported. 

The above summary of physiologic 
studies of aqueous formation and out- 
flow highlights the complexity of the 
processes that contribute to aqueous 
dynamies and emphasizes their de- 
pendence on ocular and systemic 
blood pressure and the sensitivity of 
these various components to physi- 
ologieal and pharmacological agents. 
It also points out the great limita- 
tions and the oversimplified inter- 
pretation of tonographie and per- 
fusion studies in the physiologic 
and pharmacologie domain of deter- 
mining outflow facility and aque- 
ous formation. Clinieally, the use of 
tonography in the management of 
the glaucoma suspect and patient was 
reassessed in the light of long-term 
studies and controlled observation 
that helped put it in a much more re- 
alistic perspective. Blood reflux into 
Schlemm canal during suction gonios- 


f Arch Ophthalmol/Vol 93, Feb 1975 
е 


copy was seen more frequently іп 
eyes with low pressure or high out- 
flow facility than in eyes with high 
pressures or low outflow facility. This 
pattern could be altered in some eyes 
by drug-induced changes in intraocu- 
lar pressure. This phenomenon was 
more frequently seen in subjects clas- 
sified as nonresponders to the topical 
steroid test and less frequently in 
those with high steroid-induced pres- 
sure response as well as in those with 
open-angle glaucoma. The differen- 
tial behavior of this test is still to be 
explained.’ 


PHARMACOLOGIC STUDIES 
Parasympathomimetics 


The characteristics of the dose-re- 
sponse relationship of the aceclidine 
effect on ocular pressure was studied 
using 0.5%, 1%, 2%, and 4% concentra- 
tion and was compared to the effect of 
pilocarpine 2% solution." A single 
topical application of each concentra- 
tion produced a substantial reduction 
in ocular pressure; maximum effect 
was reached in three hours and was 
present seven hours after application 
of the drop. The effect of 4% acecli- 
dine was substantially greater in 
magnitude than that of 0.5% and 1% 
and was similar to that of pilocarpine 
2% solution. No side effects were re- 
ported. These findings suggest the 
possible use of aceclidine in glaucoma 
therapy, especially in cases where 
side effeets or sensitivity to pilocar- 
pine are encountered. 

The rationale for the simultaneous 
use of echothiophate iodide and pilo- 
carpine in glaucoma when a patient is 
receiving each in concentrations pro- 
ducing maximum effect was investi- 
gated and refuted.’ When pilocar- 
pine was removed from the combined 
regimen, there was no substantial 
change in ocular pressure level, sug- 
gesting that it was a superfluous com- 
ponent in therapy. These findings 
were explained on the basis of satura- 
tion of the acetylcholine receptor so 
that addition of pilocarpine was inef- 
fective. The value of pilocarpine and 
echothiophaze iodide in open-angle 
glaucoma was assessed with emphasis 
on the dose-response studies.’ These 
show that a clinically meaningful ef- 
fect on ocular pressure is demon- 


strable with 1% pilocarpine and with 
0.03% echothiophate iodide. Maximum 
effect is reached at the 4% concentra- 
tion level for pilocarpine, except in 
the darkly pigmented eye where the 
dose-response curve is shifted to the 
right and the use of 8% pilocarpine 
may be contemplated. Maximum ef- 
fect for echothiophate iodide was 
reached with .06% concentration and 
was equivalent to that of 4% pilocar- 
pine in magnitude. Higher concentra- 
tion of echothiophate iodide produced 
no additional effect on ocular pres- 
sure, but greatly increased the fre- 
quency of side effects. 

The demonstration of pilocarpine- 
hydrolyzing enzyme in ocular tissues 
was observed in both rabbit and hu- 
man.™™ An attempt to assess the cat- 
aractogenic effect on miotics on 
the lens failed to show a clear ef- 
fect in the rabbit when echothiophate 
(Phospholine) iodide or pilocarpine 
drops were topically applied daily for 
six months.’ The criterion used was 
the amount of reduced glutathione in 
the lens. A study evaluating the hy- 
drophilic plastic contact lens as a 
drug delivery system for pilocar- 
pine"? concluded that greatest elu- 
tion occurred within 1% to 2 hours, 
and no detectable pilocarpine could be 
found after five hours using pupillary 
reaction as a bioassay. Maximum 
drug delivery was obtained with the 
presoaked lens, but it could be ap- 
proached by giving frequent instilla- 
tion of drops above the lens. The pres- 
ence of methylcellulose seemed to 
inhibit pilocarpine delivery into the 
eye. Presoaked pledgets in the con- 
junctival sac had no greater effect 
than a single instillation. Ocular pen- 
etration of pilocarpine in the pri- 
mate™ was investigated using 
tritium-labeled pilocarpine in con- 
centrations from 1% to 8%. Pene- 
tration into the aqueous humor 
increased with concentration of topi- 
cally applied pilocarpine. However, 
the increase was not proportional, be- 
coming less at higher concentration 
and suggesting that the system re- 
sponsible for entrance of pilocarpine 
into the eye may be limited or that 
the binding of pilocarpine to tissues 
may vary. This finding complicates 
dose-response studies since dose is 
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usually equated with what is topical- 
ly applied rather than with what 
reaches the intraocular receptor sites. 
For the same concentration, greater 
penetration was found when smaller 
rather than larger volume of solution 
was applied topically. The bionite 
contact lens presoaked in 1% solution 
was shown to result in greater pene- 
tration and greater duration of deliv- 
ery. After four hours, however, the 
aqueous was almost devoid of pilocar- 
pine irrespective of the method of 
topical application usad. 

A clinical evaluation of a new drug 
delivery system, Ocusert, for topical 
ophthalmic therapy was reported. The 
Ocusert is a pliable unit consisting of 
two cross-linked polymer membranes 
between which is sandwiched another 
polymer impregnated with drug, in 
this case, pilocarpine free-base. The 
unit is designed to fit in the con- 
junctival cul-de-sac and to release 
pilocarpine on contact with aqueous 
medium. The release rate, following 
an initial burst, is constant at the 
rated level of 20ug per hour and re- 
mains at that level for at least seven 
days. The pilocarpine Ocusert was 
evaluated from the standpoint of tol- 
erance, side effects, and therapeutic 
efficiency in a controlled study of pa- 
tients with open-angle glaucoma.’ 
Two drops of 2% solution of pilocar- 
pine applied four times daily pro- 
duced a similar reduction in ocular 
pressure level to that obtained with 
a pilocarpine Ocusert unit releasing 
20ug per hour and kept for 24 hours. 
The magnitude of pupillary constric- 
tion was slightly less with the Ocusert 
system. Excellent tolerance was re- 
ported, and no side effects were en- 
countered. Another study," com- 
pared pilocarpine Ocusert units with 
release rates of 20ug, 40ug, and 80ug 
per hour with pilocarpine 2% drops for 
their effect on ocular pressure level. A 
greater magnitude of pressure reduc- 
tion was obtained with the Ocusert 
releasing 40ug per hour than with 
that releasing 20ug per hour of pilo- 
carpine or the topical application of 
2% pilocarpine drops. The magnitude 
of this reduction was not further in- 
creased when the Ocusert releasing 
80ug per hour of pilocarpine was used. 
It was equal in magnitude to that re- 
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ported for 4% pilocarpine solution. 
The effectiveness of pressure control 
was maintained for at least four to 
five days with a single unit placed in 
the conjunctival sac. The potential 
importance of this development for 
glaucoma therapy may be viewed 
from the following standpoints: im- 
proved therapeutic effectiveness by 
greatly reducing the patient’s in- 
volvement in the complex regimen of 
self-medication and dependence on 
the patient’s compliance; reduction in 
ocular side effects that result from 
pulse application of large amounts of 
drugs such as miosis, myopia, brow- 
ache, and ciliary spasm; reduction in 
ocular and systemic toxic effects asso- 
ciated with a high concentration and 
amount of drug applied. An example 
of the latter was reported in this re- 
view where 140 mg of pilocarpine was 
delivered to the conjunctival sac in 75 
minutes in a patient with acute 
angle-closure glaucoma. In contrast, 
the pilocarpine Ocusert 20 during that 
time would have released less than 
0.01 mg of pilocarpine and the Ocu- 
sert 40 would have released less than 
.02 mg of pilocarpine. The fact that 
the release rate as well as the content 
of the Ocusert unit can be well con- 
trolled indicates the feasibility of 
readily combining medications and of 
utilizing highly effective hypotensive 
agents that were discarded because 
of their systemic side effects. In addi- 
tion, the system of drug delivery has 
obvious usefulness in other ophthal- 
mie conditions where topical appli- 
cation of drugs is employed. 


Adrenergic System 


In the rabbit,'^ 0.5% epinephrine 
4C solution was applied topically as 
drops and in a fluorinated refrigerant 
(Freon) propelled aerosol. These 
modes of delivery produced equiva- 
lent effects on ocular pressure reduc- 
tion in the rabbit and resulted in 
higher counts in the eye with the drop 
application than with the aerosol. 
Greatest localization of counts was 
in the nictitating membrane. Radio- 
activity was detected in the blood and 
in the untreated eye in spite of the 
fact that the aerosol method delivered 
only 13% of the calculated dose. The 
findings suggested that less drug 


! 


may be needed than is used therapeu- / 


tically and showed that aerosolized 
drugs may prove to be an effective 
dosage form for delivery of ophthal- 
mic drugs. In the rabbit," the time- 
course of pupillary and pressure 
responses to epinephrine were mea- 
sured before and after the ad- 
ministration of a-adrenergic and 
B-adrenergic antagonists. Intrave- 
nous administration of a-adrenergic 
antagonist, phenoxybenzamine, com- 
pletely blocked the pupillary response 
to epinephrine and strongly inhibited 
the pressure response. Similar admin- 
istration of B-adrenergic antagonist, 
propranolol, did not influence the pu- 
pillary response to epinephrine and 
reduced from 17% to 37% the pressure 
response. It was concluded that the 
ocular responses to epinephrine are 
predominately due to its a-agonist 
activity. 

An excellent review of the use of 6- 
hydroxydopamine (6-HD) in glauco- 
ma'* dealt with the author's expe- 
rience in 92 patients over a period of 
up to two years of follow-up. No sub- 
stantial side effects were encountered 
when this agent was administered 
subconjunctivally to produce ocular 
sympathetie denervation and super- 
sensitization to epinephrine. In other- 
wise uncontrolled glaucoma, the use 
of this method resulted in augment- 
ing the pressure-lowering effect to 
topically administered epinephrine 
and control of ocular pressure to ac- 
ceptable clinical levels. Open-angle 
glaucoma appeared to respond most 
favorably to this regimen, whereas 
secondary glaucomas responded less 
well. In uncontrolled glaucoma, espe- 
cially one with prior surgical failure, 
this method offers an important al- 
ternative for surgical intervention. A 
volume of 0.2 ml of a 2% solution of 6- 
HD is injected subconjunctivally and 
is followed by chemical sympathec- 
tomy in 24 hours, which can be tested 
by the failure of the pupil to dilate 
following administration of hydroxy- 
amphetamine hydrobromide 1% (Pare- 
drine). Conjunctival reaction may oc- 
casionally persist for a few days, but. 
no systemic side effect was ever 
encountered. Following sympathec- 
tomy, 1% or 2% epinephrine adminis- 
tered as drops, one to three times 
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aily, was given to utilize the super- 
sensitization effect of 6-HD; addi- 
tional hypertensive therapy is added 
as necessary. Chemical sympathec- 
tomy is not a permanent effect and 
may have to be repeated when regen- 
eration of sympathetic nerve fibers 
becomes evident. The repeated utili- 
zation of 6-HD was found to retain its 
effectiveness and was not associated 
with any side effects or complications. 
A study of the dose-response charac- 
teristics" of the effect of epinephrine 
on pupil size and intraocular pressure 
showed the development of super- 
sensitization to epinephrine for both 
effects following chemical sympathec- 
tomy with 6-HD. Reduction in ocular 
pressure was not associated with in- 
crease in tonographic outflow facility 
until the higher concentrations of epi- 
nephrine were reached, 1% or 2%. 

A study of cocaine binding in the 
guinea pig isolated iris? showed that 
the nonpigmented iris accumulated 
small amounts of drug, whereas the 
pigmented iris accumulated large 
amounts of cocaine “C. Furthermore, 
in the nonpigmented iris, accumu- 
lated drug can be washed off readily; 
however, the pigmented iris was re- 
sistant to washing. Epinephrine re- 
duced the accumulation of cocaine, 
whereas chemical sympathectomy did 
not affect its accumulation although 
it greatly reduced the uptake of nor- 
epinephrine. The melanin granules 
were proposed to be a site of loss of 
ocular drugs like cocaine such that a 
much less amount is left free to affect 
the adrenergic neuron and effector 
target. This was offered as an expla- 
nation of the reduced mydriatic ef- 
fect in the heavily pigmented iris. 
Three drops of 10% phenylephrine 
topically applied in the conjunctival 
sac in the young normal subject did 
not result in substantial changes of 
circulation factors such as blood pres- 
sure, heart rate, ECG, or in pupil 
diameter and ocular pressure.? The 
beneficial use of this drug to allevi- 
ate some of the visual side effects of 
the miotic treated eye in open-angle 
glaucoma? was highlighted, and the 
danger of confusing between mydri- 
aties and cycloplegics in this re- 
gard was emphasized. Cycloplegics 
may pfoduce an increase in ocular 
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pressure and an escape from control 
in the miotic treated eye, whereas 
mydriasis with phenylephrine does 
not affect ёле ocular pressure control 
in open-angle glaucoma. 

The f-adrenergic antagonist, pro- 
pranolol when applied topically, 
produced a small statistically signifi- 
cant reduction in ocular pressure level 
in man. Similarly,’ practolol, a B-an- 
tagonist, free from anesthetic affect 
on the cornea, when applied topically 
as a 10% solution, produced signifi- 
cant though not substantial reduction 
in ocular pressure. A 2% solution of 
propranolol applied topically two to 
three times daily was shown to pro- 
duce a substantial and clinically use- 
ful reduction in ocular pressure in 
open-angle glaucoma.” In the rabbit, 
under urethan anesthesia,” system- 
ically administered propranolol was 
reported to reduce outflow facility 
and rate of aqueous formation; the 
effect on formation was greater than 
that on outflow facility resulting in a 
net reduction in ocular pressure level. 
The adrenergic potentiator, protrip- 
tyline'?** was evaluated for its ocu- 
lar hypotensive effect in human glau- 
coma. An important effect was shown 
by the topical application of 0.05% 
protriptyline hydrochloride six times 
daily. A reduction in intraocular pres- 
sure and a slight increase in tono- 
graphic outflow facility was reported. 
The amedazoline derivative, clonidine 
hydrochloride (Catapres),"* when ap- 
plied topically to the conjunctival sac 
in concentration of .25% and .06% pro- 
duced substantial changes in the sys- 
temic and ophthalmic circulation of 
patients with open-angle glaucoma. A 
reduction in systolic and diastolic 
pressure of the brachial and of the 
ophthalmic artery was encountered 
and was shown to be dose related. 
Long-term therapy with topically ad- 
ministered epinephrine to one eye 
produced madarosis of only the 
treated eye, which recovered with 
regrowth of lashes after cessation of 
topical epinephrine application." 

Studies on glycerol and isosorbide 
continued to show the usefulness of 
the hyperosmotic agents in lowering 
the ocular pressure." Aminoacetic 
acid (glycine) was shown to be effec- 
tive in lowering ocular pressure in the 


rabbit and in two patients with glau- 
coma.'? The addition of acetazola- 
mide to the diet substantially modi- 
fied the course of avian-induced 
glaucoma and suggested that the 
light effect in this condition might 
have involved the regulating mecha- 
nism of aqueous dynamics. Aplastic 
anemia developed in association with 
the therapeutic use of acetazola- 
mide.'** While the mechanism of this 
effect is not clear, a warning for the 
need of regular monitoring of blood 
counts in patients subjected to 
chronic administration of carbonic 
anhydrase inhibitors is extremely im- 
portant in that the aplastic anemia is 
reversible when the drug is discontin- 
ued. 


Prostaglandins 


Several articles dealt with the ocu- 
lar effect of prostaglandins." In- 
travenous infusion of prostaglandin 
Е, (PGE,)'** increased the ocular pres- 
sure and reduced femoral artery 
blood pressure in the rabbit without 
any associated effect on aqueous out- 
flow facility. The effect on ocular 
pressure could be inhibited by topical 
pretreatment with epinephrine. In 
the conscious rabbit, topical appli- 
cation of PGE, produced a rise in in- 
traocular pressure and a simultaneous 
increase in tonographic outflow facil- 
ity; a consensual elevation of in- 
traocular pressure of the fellow eye, 
which was not eliminated by tran- 
section of the optic nerve, was noted. 
Aqueous proteins were higher and 
aqueous ascorbate was lower in the 
treated eye. Paracentesis of the an- 
terior chamber in the eye of the rab- 
bit maintaining the ocular pressure 
at zero was associated with increased 
aqueous formation when perfused 
into a control eye. Both phenom- 
ena were greatly inhibited by the 
pretreatment with topically adminis- 
tered epinephrine 2% and phenyleph- 
rine 10%. These observations sug- 
gested that prostaglandins were re- 
sponsible for the increased aqueous 
formation. Prostaglandin E, in- 
jected intracamerally in the eye of 
the anesthetized rabbit consistently 
elevated ocular pressure in the 
treated and in the fellow eye and low- 
ered femoral artery blood pressure. 
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These effects were dose related. Pre- 
treatment of the control eye with 1% 
l-epinephrine greatly reduced the 
consensual response. Transection of 
the trigeminal nerve intracranially 
did not produce consistent effects. In- 
travenous infusion of PGE, produced 
similar elevation of ocular pressure 
levels of both eyes. It was postulated 
that the consensual effect must have 
been due to the arrival of PGE? to the 
contralateral eye via the blood circu- 
lation. Topical as well as intravenous 
administration of arachidonic acid, a 
precursor of РСЕ,, produced a sub- 
stantial elevation of ocular pressure 
in the rabbit.* There was an associ- 
ated increase in aqueous proteins and 
in outflow facility similar to the ef- 
fect of PGE, Pretreatment with 
indomethacin or aspirin prevented 
completely the elevation of ocular 
pressure and the increase in aqueous 
proteins produced by topically applied 
arachidonic acid. These inhibitors of 
PG synthesis from arachidonic acid 
were not effective in blocking the ef- 
fect of topically applied PGE, or 
PGE,. The importance of these obser- 
vations to secondary glaucoma is ob- 
vious. One study'^ compared the 
aqueous level of PGE, and PGE, (a) in 
patients with cataract to that in pa- 
tients with glaucomatocyclitic crises 
at the time of pressure elevation and 
reported a substantial increase in the 
levels of these substances in the lat- 
ter group. An even greater increase 
was found in aqueous from patients 
with Behcet disease with hypopyon 
although their ocular pressure at the 
time was low. While these prelimi- 
nary reports are provocative and 
stimulate inquiry as to the role of PG 
in secondary glaucoma, it is prema- 
ture to establish a causal relationship. 
Corticosteroids 

Sixty patients receiving long-term 
systemic steroids for nonocular condi- 
tions“! were compared with a 
matched group of controls; the appla- 
nation pressure was substantially 
higher in the steroid-treated group. 
The tonographie outflow facility in 
the treated group was slightly re- 
duced, but could not account for the 
elevated pressure level, suggest- 
ing that systemic administration 
of steroid produced ап increased 
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aqueous formation. The difference in 
pressure level within the treated 
group could not be related to differ- 
ences in dose or duration of systemic 
steroid therapy. When these patients 
were tested with topically applied 
dexamethasone,’ they could be di- 
vided into three groups depending on 
the magnitude of pressure rise: low, 
intermediate, and high responders. 
The applanation pressure level at- 
tained on systemic steroid therapy 
correlated very well with the individ- 
ual’s reaction to topically applied 
dexamethasone. The response to topi- 
cally applied steroid was not influ- 
enced by prior systemic adminis- 
tration and produced a more marked 
reduction in tonographic outflow fa- 
cility in responders. Thus, although 
the reaction to systemic steroids cor- 
related well with that to topically ap- 
plied dexamethasone, the mechanism 
of hypertension for the two situations 
may not be identical in all respects. 
Forty-eight first-degree relatives of 
thirteen patients on systemic therapy 
were tested by topical application of 
0.1% dexamethasone." The results of 
this study suggested a genetic basis 
for the ocular pressure response to 
systemically administered steroid 
similar to that reported for the topi- 
cally applied steroid. First-degree 
relatives of nonresponders on sys- 
temie administration were low or 
nonresponders on topical application. 
In contrast, first-degree relatives of 
those who were responders to sys- 
temie therapy had a high frequency 
of responders on topical application. 
Family trees showed a distribution 
among offspring consistent with that 
predicted from their parents, sup- 
porting the genetic basis of the hy- 
pertensive response to topically ap- 
plied steroid and extending this 
concept to include the pressure re- 
sponse to systemic administration. 
The magnitude of pressure rise on 
systemic administration was approxi- 
mately 65% of that on topical test- 
ing. While these studies provided 
additional support to the genetic hy- 
pothesis of dexamethasone-produced 
hypertension, another study'" inves- 
tigating the response to topical appli- 
cation of dexamethasone in a series 
of identieal twins failed to provide 


similar support for this hypothesis. 
No explanation can be offered at this 


time for this difference in results. 
Ocular hypertension in an eye 
treated three months previously with 
repository triamcinolone acetonide 
injection into the subtenon space for 
pars planitis was reported." Exami- 
nation showed the presence of whit- 
ish deposits in the inferior cul-de-sac 
that on excision proved to contain bi- 
refringent crystals of triamcinolone 
that were specifically identified by 
thin-layer chromophotography and 
found to contain 4.7 mg of the drug 
in half the surgical specimen. Thus, 
from the original 80 mg, at least 
10 mg was still present after four 
months. The ocular pressure level, 
which was refractory to medical ther- 
apy before excision, became sponta- 
neously normal at 14 mm Hg after 
excision and required no hypertensive 
therapy. Testing the fellow untreated 
eye with topically administered dexa- 
methasone showed a high response; 
the pressure rise was 12 mm Hg in 
three weeks, which recovered com- 
pletely six days after cessation of 
dexamethasone. The report shows the 
surprisingly long duration of reten- 
tion of repository triamcinolone and 
emphasizes the need to consider the 
possibility of steroid-induced hyper- 
tension in the susceptible individual 
subjected to this form of therapy; sur- 
gical excision may be the only way of 
controlling the hypertension. Serum 
cortisol levels were found to be high- 
er in glaucoma patients than in a 
matched control group." The differ- 
ential effect of diphenylhydantoin 
(DPH) in blocking the plasma cortisol 
suppression following oral adminis- 
tration of dexamethasone’” in indi- 
viduals with normal eyes who are 
nonresponders to topical steroid was 
studied for a possible explanation 
based on an effect of DPH on hepatic 
corticosteroid hydroxylation. No sub- 
stantial difference was found in the 
enhancing effect of DPH on urinary 
6-hydroxycortisol between patients 
with primary open-angle glaucoma 
and control subjects who were non- 
responders to topical steroid appli- 
cation. The mechanism for this dis- 
tinctive differential effect of DPH in 
glaucoma remains unexplained: 
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SECONDARY GLAUCOMAS 
Pseudoexfoliation Syndrome 
*Reports continue to highlight the 
prevalence of pseudoexfoliation in 
different countries and communities 
and its relationship to open-angle 
glaucoma. All of the main Bantu 
tribes of South Africa'' were found 
to have pseudoexfoliation. Its preva- 
lence of 6.4% in the 30- to 39-year age 
group increased to 11.2% in those over 
70 years of age. Pseudoexfoliation 
was found to occur in this group 10 to 
20 years earlier than in other commu- 
nities. This early incidence and high 
prevalence correlated with the high 
prevalence of glaucoma with pseu- 
doexfoliation, the latter occurring in 
17% to 34% of open-angle glaucoma 
cases. In an urban South African 
clinic population,’ a higher preva- 
lence of pseudoexfoliation was found 
among the blacks than among the 
whites. Pseudoexfoliation occurred in 
24% of blacks with open-angle glau- 
coma as compared to 1% in whites 
with glaucoma. In contrast, it oc- 
curred in only 3% of blacks with 
angle-closure glaucoma. Curiously, 
however, it was not found in 81 white 
subjects free from glaucoma, but in 
37 blacks free from glaucoma, it was 
seen in 20%. In the northern region," 
the prevalence of pseudoexfoliation 
in the Skolt Lapps was 18% in those 
over age 50 years, whereas in 96 Es- 
kimos of similar age group and envi- 
ronmental condition, none was found 
to have pseudoexfoliation. This dif- 
ference probably reflects genetic fac- 
tors and is consistent with a genetic 
hypothesis for the pseudoexfoliation 
syndrome. In a European study,’ the 
general population of normal subjects 
had a prevalence of 1.75% for pseu- 
doexfoliation, whereas in open-angle 
glaucoma, the prevalence was 8.8%. A 
study of first-degree relatives over 
age 40 of patients with open-angle 
glaucoma, glaucoma with pseudoexfo- 
liation, and pseudoexfoliation but 
normal ocular pressure’ showed 
that, in relatives of those with open- 
angle glaucoma, 48% were classified 
as either glaucoma or glaucoma sus- 
pects while, in those relatives of 
patients with glaucoma with pseu- 
doexfoliation, 33% were similarly 
classified. Only 9% of first-degree 
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relatives of patients with pseudo- 
exfoliation and normal tension were 
classified as glaucoma znd glaucoma 
suspects. Pseudoexfoliation on the 
other hand was seen in 3% of relatives 
of those with open-angle glaucoma 
and in 8% in relatives of patients with 
pseudoexfoliation. These findings 
were interpreted to support the 
hypothesis that pseudoexfoliation 
is genetically determined. Another 
study," of the fellow eye in unilat- 
eral hypertensive pseudoexfoliation, 
showed the high frequency of tono- 
metric and tonographic abnormalities 
in the fellow eye and suggested that 
abnormalities of aquecus dynamics 
precede and are worsened by the pro- 
cess of pseudoexfoliation. Intracapsu- 
lar lens extraction in eyes with glau- 
coma and pseudoexfoliation' low- 
ered the ocular pressure level and 
prevented new formation of pseudo- 
exfoliative material. Scanning elec- 
tron microscopic studies'**** of the 
lens capsule in pseudoexfoliation con- 
firmed previous findings, but could 
not provide clear continuity between 
the abnormal material present in the 
lens capsule and that on the surface 
of the lens. 

Experience with the use of gonios- 
copy during surgery in aphakic glau- 
coma was described.'^ Following re- 
lief of pupillary block by iridectomy 
or by incision of the hyaloid face, the 
deepened anterior chamber is exam- 
ined gonioseopically to evaluate the 
extent of peripheral anterior syne- 
chiae and, accordingly, assess the 
need for further surgical intervention 
at the time. Observations on 11 pa- 
tients with glaucomatocyclitic crisis" 
showed that, contrary to previous im- 
pression, the ocular pressure level be- 
tween crises was frequently elevated 
with a decreased outflow facility and 
also a high pressure response to topi- 
cal corticosteroids. Additionally, there 
was a high incidence of cupping of 
the optic dise and visual field loss in 
the affeeted and in the fellow eye. 
These observations suggested an 
association between {Ыз entity 
and open-angle glaucoma. Another 
study'* emphasized general pre- 
disposing factors that precede the 
onset or the recurrence of an acute 
attack. Ocular manifestations of oph- 


thalmie vein and aseptic cavernous 
thrombosis were detailed in one re- 
port emphasizing the occurrence of 
unilateral elevation of ocular pressure 
level. Another report described 
transient shallowing of the anterior 
chamber following central vein occlu- 
sion to reach the level of acute clo- 
sure. This was a transient and rever- 
sible condition.** The good prognosis 
for vision in phacolytic glaucoma fol- 
lowing lens extraction was empha- 
sized in two герогїз.!°°-1%% Recession of 
chamber angle wąs found to occur in 
those exposed to blunt trauma such as 
boxers and basketball players as well 
as in those coming for lens extrac- 
tion without prior history of known 
trauma.’ The need to follow closely 
patients with ocular trauma for early 
detection of glaucomatous damage 
was highlighted in another report.'** 
Buphthalmos induced in chicks fed an 
excess of aminoacetic acid' was re- 
lated to overgrowth of connective tis- 
sue and increase in vitreous volume. 
An interesting series of cases was re- 
ported in which chronie open-angle 
glaucoma was secondary to rheg- 
matogenous retinal detachment.'” 
Surgical reattachment of the retina 
was followed by prompt reversal of 
the glaucoma. This condition may be 
the result of a low-grade uveitis asso- 
ciated with retinal detachment. Nev- 
ertheless, the series points out this 
type of glaucoma in contrast to the 
prevalent belief that retinal detach- 
ment is associated with a reduced 
ocular pressure level. This glaucoma 
could be neglected and overlooked. 

The use of a-chymotrypsin in 
lens extraction resulted in a threefold 
increase of transient postoperative 
ocular hypertension that reached very 
high levels." The report emphasized 
the need for secure wound closure 
when the enzyme is used. Rubeosis 
irides, in cases of carotid artery occlu- 
sion, was thought to be related to re- 
versed flow through the ophthalmic 
artery." Glaucoma secondary to orbi- 
tal lymphangioma was reported in an 
11-year-old boy.'” 


Surgical Procedures 


Analysis of results of trabeculot- 
omy in primary open-angle glauco- 
ma reaffirmed its effectiveness in 
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reducing ocular pressure level and 
maintaining clinical control."* It was 
concluded that rupture of the tra- 
becular meshwork was the essential 
element for its success. Of special in- 
terest was the finding that miotic 
therapy was equally effective in eyes 
with visible cleft in the trabecular re- 
gion as in those where evidence of 
rupture of the trabeculae could not be 
seen. A preliminary report on the use 
of a Q-switched lazer to create punc- 
ture holes in the trabecular meshwork 
described the advantages of the tech- 
nique and reported successful lower- 
ing of ocular pressure in glaucoma pa- 
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tients.’ Several reports described 
modifieations of trabeculectomy and 
their favorable results in lowering 
ocular pressure in glaucoma." 
Others described the use of electro- 
puneture in the trabecular mesh- 
work,* the use of thermal scle- 
rostomy under a scleral flap," and 
peripheral iridencleisis.'' Favorable 
results of cyclocryotherapy in ad- 
vanced uncontrolled glaucoma’ and 
in neovascular glaucoma" were re- 
ported. Silicone rubber elastomer im- 
planted into the anterior chamber 
through a cyclodialysis cleft failed to 
lower ocular pressure level in severe 
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Modified Lacrimal Probe 


To the Editor.—The recent article 
by Charles K. Beyer, MD, on his mod- 
ified lacrimal probe" in the ARCHIVES 
(92:157, 1974) was very interesting. 

I believe that the French-eye pig- 
tail probe to which Dr. Beyer refers is 
the one reported by me in the Ameri- 
can Journal of Ophthalmology (72: 
1145-1146, 1971). Dr. Beyer is certain- 
ly free to prefer Silastic tubing, but 
I still prefer to use a doubled length 
of 4-0 silk for the stent. 

I was rather surprised, however, 
to learn that he had “enlarged the 
diameter of the curved element of the 
probe to 9 mm instead of the stan- 
dard 5 mm.” I am still using clinical- 
ly the original prototype instrument 
made for me by Storz Instrument 
Company, which has now become their 
catalog number E-4253. My prototype 
instrument, and the original Worst 
"erochet hook" instrument, which I 
used previously, both have diameters 
of 8 to 9 mm. The curve on my origi- 
nal prototype includes an arc of 180 to 
210^. I, too, have encountered cases in 
which the curved element simply ap- 
peared too short for the distance to 
be passed. I have had my neighbors 
at Sparta Instrument Corporation 
(Fairfield, NJ) working on this prob- 
lem for some time, and it looks as 
though the working model is going to 
come out with a diameter of about 10 
mm and a curved element of 210 to 
240°. 

What do the tips of Dr. Beyer’s in- 
strument look like, since this was not 
adequately shown in his illustration? 
Where is this instrument available? 

It is unfortunate that Dr. Beyer 
was supplied with an instrument with 
only a 5-mm diameter to the curve, 
since I have received only one request 
to have the curve made smaller for 
small children. It leads me to wonder 
how many of the French-eye pigtail 
probes now in circulation are really 
duplicates of the prototype that I 
have been using for nearly five years. 
There are many variations of the 
plain eye in the Vincent modification 
of the Worst instrument, as supplied 
by different manufacturers. Do we 


really have standardization of surgi- 
cal instruments? When two surgeons 
disagree as to the usefulness of a par- 
ticular instrument, are they really 
talking about the same instrument? 
We have a committee for the stan- 
dardization of tonometers, but has 
anyone thought bf a body for the 
standardization of surgical instru- 
ments? Since our modifications are 
not patented, and we derive no profit 
from the sale of a “brain child," the 
instrument modifier would at least 
like to be sure that the world has a 
chance to use an instrument identical 
to that which prompted his en- 
thusiasm. 
MarTHEW C. KanrcH, MD 


Reply 


To the Editor.—This is merely in re- 
ply to the letter you received from Dr. 
Kartch concerning the recent publica- 
tion of my paper in the ARCHIVES. Dr. 
Kartch has very exactingly defined 
the various probes he has introduced, 
which undoubtedly serve his purposes 
most adequately. He was obviously 
bothered by the same clinical prob- 
lems we have encountered with the 
conventional Worst instument, and 
was prompted to make his specific 
modifications. Unfortunately, the di- 
mensions of the instrument proposed 
in my article were not correctly 
quoted. The probe was modified to a 
circle of 13 mm rather than 9 mm as 
stated. The eye in the instrument was 
not a French eye, but a regular eye to 
accommodate the tubing cited in the 
article. It is emphasized that the in- 
strument is to be used in adults and 
not in children, which becomes ob- 
vious viewing the actual correct di- 
mensions of the instrument. I con- 
cur completely with Dr. Kartch’s 
thoughts about the standardization of 
instruments per se. 

I may add that the pigtail probe in 
any style is only an adjunct in the re- 
pair of canalicular lacerations and not 
the “do-it-all” type of method in 
surgical repairs of canalicular lacer- 
ations. 

CHARLES K. BEYER, MD 
Cambridge, Mass 
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Edited by David D. Donaldson, MD 
Massachusetts Eye and Ear Infirmary 
243 Charles St, Boston 02114 


Ocular Toxocariasis 


Richard F. Gutow, MD; John F. Plant, MD; 
Richard A. Lewis, MD; Csaba L. Martonyi, OPS 


A 15-year-old boy noted “something wrong” with the vision in his left eye 
about two months prior to examination. His health was good, and there was no 
history of previous ocular difficulty. Several dogs and cats were kept in the 
family as pets. 

The visual acuity was 20/15 in the right eye and 20/300 eccentrically in the 
left. The external and biomicroscopical examination of both eyes showed no 
abnormalities, and the right eye was normal by indirect ophthalmoscopy. In the 
left eye, there was an elevated grey-white scar in the macular region with little 
reaction in the surrounding retina and minimum pigmentary proliferation (Fig 
1). Prominent tension folds radiated from the lesion superiorly (Fig 2), while 
inferiorly, a linear chorioretinal trail extended toward the periphery of the 
retina (Fig 3). As it neared the pars plana region in the 5-o’clock meridian, it 
became less distinct (Fig 4). 

No therapy was instituted. 
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А Uveitis Seminar.—The Department 
f Ophthalmology, Lenox Hill Hospi- 


tal, will hold a seminar on the Patho- 
genesis and Management of Uveitis 
April 10 and 11, 1975, in New York 
City. 

The seminar will be devoted to a re- 
view of recent developments in the 
understanding and management of 
the more frequently encountered 
uveal syndromes. The format will be 
lectures and panel discussions with 
question and answer periods. 

Faculty members will include Drs. 
Robert Coles, David Knox, Irving 
Leopold, G. Richard O'Connor, T.F. 
Schlaegel, and Percyvaldo Wendler. 

For further information, write 
Robert S. Coles, MD, Director, De- 
partment of Ophthalmology, Lenox 
Hill Hospital, 100 E 77th St, New 
York, NY 10021. 


Tennessee Academy of Ophthalmol- 
ogy and Otolaryngology.—The Annual 
Meeting of the Tennessee Academy 
of Ophthalmology and Otolaryngol- 
ogy will be held in Chattanooga on 
April 10 and 11, 1975, at the Read 
House Hotel. 

Dr. Arthur H. Keeney will be the 
guest speaker. 


Ophthalmology Residents Confer- 
ence.-The Ninth Annual Residents 
Conference of the Medical University 
of South Carolina will be held April 
10-12, 1975. 

Guest speakers will include Drs. 
Paul Henkind, Dan B. Jones, and 
Herbert Kaufman. 

For additional information, contact 
Staff Assistant, Department of Oph- 
thalmology, Medical University of 
South Carolina, 80 Barre St, Charles- 
ton, SC 29401. 


Pediatric Ophthalmology Course and 
Conference.—The Department of Oph- 
thalmology of the University of To- 
ronto will hold its annual refresher 
course on April 10 and 11, 1975, at the 
Hospital for Sick Children in Toronto. 

The guests of honor will be Drs. 
Gunter vonNoorden, Robert Reinecke, 
and Trevor Kirkham. 

On April 12, 1975, a pathology con- 
ference will be held on Pediatric Oph- 
thalmology with Dr. William Spencer 
as,the guest of honor. 

Additional information may be ob- 
tained from the Department of Oph- 
thalmology, University of Toronto, 
Toronto 179. 
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Postgraduate Course in Retinal De- 
tachment and Vitreous Surgery.—The 
Page and William Black Postgrad- 
uate School of Medicine, Mount Sinai 
School of Medicine, will hold a post- 
graduate course on April 17 and 18, 
1975. The course, under the direction 
of David B. Karlin, MD, will be held 
at the Mount Sinai Medical Center, 
Fifth Avenue and 100th Street, New 
York City. 

For additional information, write 
to the Registrar, Mount Sinai School 
of Medicine, Fifth Averue and 100th 
Street, New York, NY 10029. 


Annual Jules Stein Lecture and Post- 
graduate Seminar.—The Jules Stein 
Lecture and Postgraduate Seminar 
will be presented at the University of 
California, Los Angeles, on May 2 
and 3. The program will be devoted to 
the subject of Microsurgery of the 
Anterior Segment of the Eye. 

The Jules Stein Lecture will be de- 
livered by Prof. Joaquin Barraquer. 

Guest faculty for the seminar will 
include Drs. Norman Jaffe, Charles 
Kelman, Peter Laibson, Anthony 
Nesburn, George Spaeth, William 
Spencer, and Richard Troutman. 

For further information, write to 
Jules Stein Eye Institute, UCLA 
School of Medicine, Los Angeles, CA 
90024. 


Pediatric Ophthalmology Symposi- 
um.—The Eighth Annual Pediatric 
Ophthalmology Symposium will be 
held May 16 and 17 at zhe College of 
Physicians in Philadelphia. 

The theme of the meeting will be 
Congenital Anomalies of the Eye and 
Adnexa. In addition to faculty mem- 
bers from Wills Eye Hospital, the 
guest faculty will incluce Drs. Ronald 
Carr, David Hiles, Arthur Jampolsky, 
Marshall Parks, Harold Scheie, and 
George Waring. 

For additional information, contact 
Ms. Jessica Smith, Wills Eye Hospi- 
tal, 1601 Spring Garden St, Phila- 
delphia, PA. 


American Board of Ophthalmology 
Examinations.—The Board’s oral ex- 
aminations will be held on the follow- 
ing dates: May 8 through 11, San 
Francisco; Oct 19 through 22, Phila- 
delphia; May 7 through 10, 1976, 
Philadelphia; and Oct 21 through 24, 
1976, San Francisco. 

Written examinations will be held 
Jan 17, 1976, at various centers 


throughout the United States and 
Canada. Applications must be post- 
marked prior to Aug 1 of the year 
preceding each examination to be re- 
viewed. 

For additional information, write 
Francis H. Adler, MD, Secretary- 
Treasurer, American Board of Oph- 
thalmology, 8870 Towanda St, Phila- 
delphia, PA 19118. 


Postgraduate Course in Cosmetic 
Surgery of the Aging Eye.—The Page 
and William Black Postgraduate 
School of Medicine, in conjunction 
with the American Academy of Fa- 
cial Plastic and Reconstructive Sur- 
gery, will sponsor a postgraduate 
course on June 20 and 21, 1975, at the 
Mount Sinai Medical Center in New 
York City. 

The course will be under the direc- 
tion of Morris Feldstein, MD, and 
Virginia Lubkin, MD. Guest lecturers 
will include Drs. Sidney Feuerstein, 
Norman Orentreich, and Richard 
Webster. 

Registration fee will be $250. For 
further details, write to the Regis- 
trar, Mount Sinai School of Medicine, 
Fifth Avenue and 100th Street, New 
York, NY 10029. 


Fellowship in Community Eye Care.— 
The Department of Ophthalmology at 
Baylor College of Medicine, in collab- 
oration with the Harris County Hos- 
pital District, is seeking licensed oph- 
thalmologists as candidates for the 
appointment as fellow in community 
ophthalmology from July 1975 
through June 1976. This ophthalmolo- 
gist, supported by а staff of 
driver/technician and secretary/book- 
keeper will be in charge of the Mobile 
Eye Care Unit. This fellowship offers 
a yearly stipend of $12,000. Spanish 
speaking ability is desirable, but not 
essential. 

If interested, please contact Dr. 
David Paton, Department of Ophthal- 
mology, Baylor College of Medicine, 
Texas Medical Center, 1200 Mour- 
sund, Houston, TX 77025. 


American Association of Ophthalmol- 
ogy Officers.-Ralph W. Ryan, MD, of 
Morgantown, WVa, assumed the of- 
fice of President of the American 
Association of Ophthalmology at the 
conclusion of the association's annual 
meeting in October. Albert C. Espo- 
sito, MD, of Huntington, WVa, is 
president-elect. 
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Books 


Edited by Henry F. Allen, MD 
243 Charles St, Boston 02114 


Retinal Detachment: The Essentials of Manage- 
ment, by Hector B. Chawla, MB, ChB, FRCSE, 
DO, 74 pp, 66 illus, $6.50, Longman Ine, 1974. 

This 5x7-inch monograph is in- 
tended to be a "simple statement on 
the management of retinal detach- 
ment” primarily for ophthalmic sur- 
geons in training. The author obtains 
this objective with a clear and concise 
text, numerous line drawings, and a 
few well-selected references for fur- 
ther reading. 

Following a brief description of the 
technique of binocular indirect oph- 
thalmoscopy with scleral depression, 
several clinical clues are noted that 
may be helpful in the detection of ret- 
inal breaks. Although the classifica- 
tion of retinal breaks topographically 
into equatorial (horseshoe, round) and 
peripheral (aphakie, dialysis, dis- 
insertion) is oversimplified, further 
discussion is given to more complex 
cases (eg, multiple breaks, macular 
holes, giant tears, preretinal retrac- 
tion) in the chapters dealing with 
management. The author categorizes 
rhegmatogenous detachments accord- 
ing to whether the breaks are located 
superiorly (between the 8- and 4- 
o'clock meridians) or inferiorly and 
outlines his approach to each type. 
Cryopexy with release of subretinal 
fluid, air injection into the vitre- 
ous cavity, and encirclement with a 
silicone band are used for superior 
breaks. Since air injections are less 
effective for inferior breaks, he advo- 
cates external buckling for these, uti- 
lizing silicone sponge or solid silicone 
materials with an encircling band, 
eryopexy, and drainage of subretinal 
fluid. The longest chapter in the book 
indieates the problems that may be 
encountered during or after retinal 
detachment surgery and offers some 
suggestions as to how these might be 
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overcome. A succinct discussion of 
prophylactic treatment by cryopexy 
and light coagulation is given to- 
gether with the wise admonition to 
“use prophylaxis sparingly and only 
then for reasons convincing both to 
doctor and patient.” 

Although not everyone will agree 
with all the surgical techniques rec- 
ommended, this little pocket book 
conveniently gathers together many 
of the basic principles of retinal de- 
tachment surgery. This, plus its mod- 
est price, make it a good investment, 
particularly for ophthalmic residents 
who may add more sophisticated vol- 
umes to their libraries as future 
needs and interests dictate. 

RONALD C. PRUETT 
Boston 

Surgical Treatment of Head and Neck Tumors.— 
edited by Jorge Fairbanks Barbosa, MD, 311 pp, 
227 illus, $35, Grune & Stratton Inc, New York, 
1974. 

This book was written by Dr. Bar- 
bosa and six contributors primarily as 
an atlas of surgical technique. Vari- 
ous forehead and cheek flaps are de- 
scribed that can be used to recon- 
struct defects surrounding the orbits. 
The usefulness of the text as a refer- 
ence will be limited because of the ab- 
sence of a bibliography. 

One chapter is devoted to the treat- 
ment of orbital and eyelid tumors. 
The only method of lid reconstruction 
that is described is the Mustarde ad- 
vancement flap. Enucleation is briefly 
and inadequately discussed. Tech- 
niques of exenteration are illustrated 
both with and without removal of the 
bony orbital walls. The value of these 
descriptions, together with those of 
orbital exploration, is restricted by 
the lack of detailed illustrations of or- 
bital anatomy. 

Despite these shortcomings, oph- 
thalmologists will find much of the 
text valuable in understanding proce- 
dures used in the treatment of sali- 
vary, sinus, and nasal tumors. 

ARTHUR S. GROVE, JR., MD 
Boston 


RETINA AND VITREOUS 


Practical Ophthalmologist, by Arthur Lim Siew 
Ming, FRCS, and Khoo Chong Yew, FRCS, 17 
pp, 87 illus, $10, Singapore, PG Medical Books, 
Singapore, 1974. 2 

This short book, dedicated to Id 
Mann, consists of round-table discus- 
sions by Asian, Australian, and 
American ophthalmologists. The 
areas covered include cataract sur- 
gery, angle-closure glaucoma, soft 
contact lens, and acupuncture anes- 
thesia. The purpose of this book, ac- 
cording to the editors, is to increase 
communication between “colleagues 
in the different continents of our rap- 
idly shrinking world.” Certainly, in 
recent years, we have learned that it 
is important for us to keep abreast of 
what is happening in other countries, 
be it in politics, economics, or medi- 
cine. 

Unfortunately, the vast portion of 
this book is devoted to questions 
asked by the Asian editors and an- 
swered by the non-Asian panel mem- 
bers, many of whom are already well 
known in the American literature. 
The discussions are rather elemen- 
tary and more appropriate for a 
beginning resident. Rather than 
informing us of what Asian oph- 
thalmologists are doing, it gives us 
merely a superficial version of the 
American-European dogma. The only 
section that will be of interest to our 
readers is the one on acupuncture an- 
esthesia in ophthalmology, and, then, 
the glimpse is all too brief and inade- 
quate. 

For the purpose of improving inter- 
national communications, one won- 
ders if it would not have been more 
“practical” had this book on Western 
thoughts been published in an Asian 
language, or a more Asian viewpoint 
presented in the English language. 
Nevertheless, this may be a begin- 
ning in closing the gap between East- 
ern and Western ophthalmologists, 
and all such endeavors are to be en- 
couraged. 

ManTIN WAND, MD 
Boston 


ND MANAGEMENT OF DISEASES OF THE CHOROID, 


The Eye institute of the Retina Foundation will hold a three-day congress in Boston, 


June 5 through 7, 1975. 


Three main subjects will be discussed: (1) advances in surgery of the retina and vit- 
reous; (2) the use of monochromatic light for diagnosis and treatment of chorioretinal 1 
diseases; (3) advances in the study of chorioretinal circulation. 

For further information, write io H. MacKenzie Freeman, MD, Eye Institute at the 
Retina Foundation, 20 Staniford St, Boston, MA 02114. 
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‘The wetter the better.. 


... for long-lasting comfort 
Я in treating dry eyes. An artificial tear preparation should quickly 


cover and thoroughly wet the cornea; and stay in 
the eye for extended periods to provide long-lasting 
comfort. Р 
That’s what Isopto® Tears offers. 
Hydroxypropyl Methylcellulose, 0.5% — the active 
ingredient in Isopto Tears— is an excellent wetting 
agent and experimental work with humans has 
shown that it stays in the eye longer than aqueous 
solutions or 1.4% polyvinyl alcohol (PVA).* 
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hydroxypropyl 3 
methy:cellulose, 0.5% 3 
. . and Ultra Tears ™ (hydroxypropyl 1 
methylcellulose 1%) — a higher viscosity artificial i 
tear for maximal lubricating action in more | 
serious tear deficiencies. a 
Isopto® Tears/Ultra Tears ТМ —Active: Hydroxypropyl ey 
Methylcellulose 0.5%, 1%. Preservative: Benzalkonium Chloride | 
0.01%. Warning: If irritation persists or increases, discontinue use. 4 
Dosage: Topically 1 or 2 drops in the eye(s) 3 times daily, or as ^s 
needed. Available: 15 cc Drop-Tainer® dispenser and 30cc ^ 
Drop-Tainer& economy dispenser. Es 
“| 

*Linn, М. L. and Jones, L. Т.: Amer. J. Ophthal. 65: 76, 1968. d 
2) 

dedicated to advances in ophthalmic therapy A 
Alcon Laboratories, Inc. Fort Worth, Texas 76101 
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pillow talk 
from Keeler 


Innovation from Keeler—the new 
headrest pillow. This polyether 
pillow is the answer to secure and 
comfortable support of the head in 
all ophthalmic procedures. 





2. Adult Fixation 
(insert 1 removed) 


The head control pillow is is MU i: 
designed to accommodate both » 
adults and children. Even the * 
barrel-chested patient can be 4 


put in the proper position by 

the addition of an extra 

support cushion provided. 
The firmest control can 

be provided by the 

removal of the insert forms Sen 

within the pillow. “| E 
Inexpensive and B ч 83 

autoclavable, the 

Keeler Headrest pillow 

by Diversatronics, Inc. 

is fast becoming standard 


equipment. $ 7.00 


This pillow is standard equipment with the new Chan Wristrest. 


шши QKEELER Eo 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 





| 
3. Additional 
support cushion 
for barrel-chested patient. 


(For extra firm control, 
remove all inserts.) 


Please send me 

— . — KOP85 Headrests at $6. Total... 
Add $1.50 for postage and handling. 
Calif. orders include 696 sales tax, Pa. orders 696. 


Enclosed is my check for. 
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Address 





City State 
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NATIONAL SPRING MEETING 
AT 
THE Ж 
| 


April 27-30, 1975 


Ophthalmology Speakers: 


Jorge N. Buxton, New York, N.Y. 

Eugene M. Helveston, M.D., Indianapolis, Ind. 
Norman Sanders, M.D., Miami Beach, Fla. 
Dave Shoch, M.D., Chicago, Ill. 

Richard C. Troutman, M.D., New York, N.Y. 


Otolaryngology Speakers: 


Robert W. Cantrell, M.D., San Diego, Cal. 
Walter E. Berman, M.D., Beverly Hills, Cal. 
Vincent Hyams, M.D., Washington, D.C. 
John J. Shea, Jr., M.D., Memphis, Tenn. 


RESERVATIONS - Write directly to the Green- 
brier, White Sulphur Spring, West Virginia for hotel 
accommodations. 


ADVANCE REGISTRATION—Fee of $125 re- 
quired: checks payable to West Virginia Academy 
of O & O. Send to J. Elliott Blaydes, Jr., M.D., The 
Blaydes Clinic, Bluefield, W.VA. 24701. 

AMA Credit Category I 



















PRESBYTERIAN HOSPITAL 
OF 
PACIFIC MEDICAL CENTER 


HIGHLIGHTS OF MODERN OPHTHALMOLOGY 
June 12-13, 1975 
Golden Gateway Holiday Inn 
San Francisco 
This annual conference is designed to provide the practicing oph- 
thalmologist with up-to-date information on new concepts and 
techniques in many rapidly advancing aspects of ophthalmology. 


THE SUBJECTS INCLUDE: 
New methods for cataract surgery, including phaco- 
emulsification and intraocular lenses 
Soft contact lenses 
Treatment of macular disease 
Glaucoma: new methods in diagnosis and treatment 
Advances in the treatment of ocular infection 
Up-to-date information on fluorescein, retinal and 
vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 
Modern treatment of corneal disease 


THE FACULTY INCLUDES: 
Gilbert W. Cleasby, M.D., Chairman 
Jerome W. Bettman, M.D. 
John C. Cavender, M.D. 
Wayne E. Fung, M.D. 
Henry S. Metz, M.D. 
Bruce E. Spivey, M.D. 
Robert L. Stamper, M.D. 
Robert G. Webster, Jr., M.D. s 


REGISTRATION: $ 
Tuition: $150 (Residents and Fellows: $75) 


Please write to: Continuing Education, Pacific Medical Center, 
P.O. Box 7999, San Francisco 94120 
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Before prescribing, see complete prescribing in 
formation in SK&F literature or PDR. The following 
is a brief Summary 

Indications: Only in the treatment of herpes sim- 
plex keratitis 

Description: Stoxil Ophthalmic Solution contains 
idoxuridine (5-iodo-2’-deoxyuridine) 0.1% (1 та./ 
ml. in distilled water; sterile when packaged 
Preserved with thimerosal, 1:50,000. ‘Stoxil’ 
Ophthalmic Ointment contains idoxuridine 0.5% 
(5 mg./gram) in a petrolatum base. (White petro- 
latum and liquid petrolatum are inactive ingre 
dients.) 

Contraindications: Contraindicated in patients with 
known or suspected hypersensitivity to any of its 
components. 

Warning: Usagein Pregnancy — Idoxuridine should 
be administered with caution in pregnancy or in 
women of childbearing potential. Although tera 
togenic effects were reported in one study with 
rabbits when idoxuridine was instilled into the eye 
these effects were not observed in a subsequent 
more detailed study, even at doses substantially 
higher than those in the preceding study 
Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no response in 
epithelial infections after 7 or 8 days of treatment 
other forms of therapy should be considered 


The recommended frequency and duration of ad 
ministration should not be exceeded 


Stoxil’ is not effective in corneal inflammations in 
which the virus is not present 

Corticosteroids are usually contraindicated in 
herpes smplex keratitis. 

Boric acid shculd not be used during the course of 
therapy 

Stoxil Ophthalmic Solution should not be mixed 
with other medications 

Adverse Reactions: Occasionally, irritation, pain 
pruritus, inflammation, edema of the eye or lids 
and, гагеіу, allergic reactions have been reported 
Photophobia has occurred. Occasionally, corneal 
clouding stippling and small punctate defects in 
the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the 
infection 

How Supplied: 0.1% Ophthalmic Solution (1 mg./ 
ml.), in 15 ml. bottles with dropper; 0.5% Ophthal 
mic Ointment (5 mg./gram) in 4 gram tubes 
Stability: The Solution should be stored in re 
frigerator until dispensed. Stoxl' Ophthalmic Oint 
ment does not require refrigeration 

Smith Kline & French Laboratories 

Division of SmithKline Corporation 
Philadephia, Ра. 19101 








Specific 


Stoxi 


brand of 


idoxuridine 


works against 
Herpes Simplex 
Keratitis 


Two dosage forms for 
patient convenience 


Ointment o>: 
(applications g4h and h.s.) 


Solution o 
(applications hourly and 
every 2 hours at night) 








in glaucoma’ therapy 
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Because her career can't tolerate 
blurred vision from her drops 


DIAMOX tablets 


AcetaZolamide 125mg.and250mo 
during working hours 


When drop-induced blurred vision —or spasm of accommodation and dimming — 
create problems for the glaucoma patient whose work or activities demand visual 
acuity, scheduling the therapeutic regimen between DIAMOX and drops may help. 


Importantly, DIAMOX: 

e Does not interfere with the activity of the miotics or other topicals 

@ May provide a complementary effect with miotics by reducing secretion 
of aqueous humor 


e Quarter-scored tablets provide flexible dosage and easier titration 


DIAMOX соо. 


Acetazolamide Жын ы cana 
the most convenient regimen 


In SEQUELS form, the effects of DIAMOX are prolonged up to 18-24 hours, thus al- 
lowing theconvenience of b.i.d. dosage. In addition, theslow release of small amounts 
of acetazolamide helps even out peaks of pressure. 





*Indicated in chronic simple (open-angle) glaucoma and secondary glaucoma. 


Indications: Tablets and Parenteral only: For adjunctive treatment of: edema due to congestive heart failure; drug- 
induced edema; centrencephalic epilepsies (petit mal, unlccalized seizures). All forms: Chronic simple (open 
angle) glaucoma, secondary glaucoma, and preoperatively in acute angle closure glaucoma where delay of sur- 
gery is desired in order to lower intraocular pressure. 


Contraindications: When sodium and/or potassium serum levels are depressed, in marked kidney and liver 
disease or dysfunction, suprarenal gland failure and hyperchloremic acidosis Long-term use in chronic non- 
congestive angle closure glaucoma. 

e. Warning: Although teratogenic and embryocidal effects demonstrated in mice at more than ten times the equiv- 
alenttherapeutic doses have not been eviderced in humans, do not use DIAMOX in pregnancy, especially during 
the first trimester, unless expected benefits outweigh these potential adverse effects. 

Precautions: Increasing the dose may increase drowsiness and paresthesia and decrease diuresis. Adverse re- 

actions common to all sulfonamide derivatives may occur: fever, rash, crystalluria, renal calculus, bone marrow 

= depression, thrombocytopenic purpura, hemolytic anemia. leukopenia, pancytopenia, agranulocytosis. Early 

е detection is advised and if such occur, discontinue drug and institute appropriate therapy. 

E Adverse Reactions: Short-term therapy; (minimal) paresthesias, particularly a "tingling" feeling in the extremi- 

ties; some loss of appetite, polyuria, drowsiness, confusion. Long-term therapy: An acidotic state may supervene 

р usually corrected by bicarbonate. Transient myopia. Other: (occasional) urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, convulsions. 


LEDERLE LABORATORIES, A Division of American Cvanamid Companv. Pearl River. New York 10965 


THE WILMER PHOTOCOAGULATION COURSE 


WILMER INSTITUTE 
JOHNS HOPKINS HOSPITAL 


April 14, 15, 16, 1975 


Wilmer Faculty 
Arnall Patz, M.D. Stuart L. Fine, M.D. 


Guest Faculty 
Lloyd Aiello, M.D. Robert Peabody, M.D. Arthur Vassiliadis, Ph.D. 


Francis A. L’Esperance, M.D. Hunter L. Little, M.D. H. Christian Zweng, M.D. 


Topics include: 
Principles of fluorescein angiography in retinal vascular and macular diseases 
Selection of patients for photocoagulation 
Techniques of argon and xenon photocoagulation 
Demonstration of commercially available instruments 
Argon laser photocoagulation in monkeys 
Conferences on patient management and complications 


Fee—$350 includes luncheons and banquet. 
Registration limited and advance registration required. 


For further information write: Mrs. S. Podell, Secretary to Dr. Patz 
Room 155, Wilmer Institute 
Johns Hopkins Hospital 
Baltimore, Maryland 21205 
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Corlisporin"Ophthalmic Ргерс 
are potent yet gentle. ~ 


Cortisporin* Ophthalmic Ointment —Potent antibacterial action works 
and Suspension should be pre- against a wide range of suscepti- 
ble pathogens. 


scribed only by physicians with 2 


special training and knowledge in ae 
ophthalmology—this message is for — Gentle anti-inflammatory effect 
works against swelling, pain, itch- 


Because Burroughs Wellcome Co. 
agrees with recent F.D.A. recom- 
mendations that products like 





our eyes only. : 1 
y y y ing and corneal neovasculariza- - 
tion. 
— Two sterile forms: Ointment and 3 


Suspension. 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 12, 1975 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 
University of California, Davis 

Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, Physiology, 
Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, Neuro- -ophthalmology, 
Optics and Theory of Refraction. 


Instructors include Doctors B. Crawford, C. Beard, P. Boeder, A. Dellaporta, P. Ellis, M. Hall, J. 
Hetherington, Jr., M. Hogan, A. Jampolsky, R. O’Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. 
Sogg, W. Stell, P. Thygeson and many others on the faculty of 50. 


Tuition $675.00. For further information and application forms, please write to J.W. Bettman, M.D., 
Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 

























'RECAUTIONS: Extended oplitheimic use of topi 
steroid therapy may result in glaucoma with 
sible damage of the optic nerves, posterio 
capsular. aract Шо ог тау aid i 





units; zi 
neomycin sulfate рт, 0. m) "NAH inci е 
base) 5 mg; hydrocortisone 10 т De e. | sd indications 
white petrolatum qs. Tubes of Vs oz | eS 2 * classified 
mic tip. 


Suspension... 










is advisable that intraocular pressure be ch 
frequently. In those diseases causing thinni 
the cornea, perforation has been known to 
with the use of topical steroids. As with any а 
biotic preparation, prolonged use may result in 





For the 
bacterial cete of the eye 
isms sensitive to the antibiotic 







à d the overgrowth of nonsusceptible organisms 
ingred:ents of the drug and when the anti- 
( myxin чыча ыйына inflammatory action of the hydrocortisone is oe: ala is shou 
indicated as in nonpurulent bacterial, aller- 
rtisone) gic, vernal and Shlyetendlar conjunctivitis; ; мексен REACTIONS: Articles in the КЛ: 
Each сс cantains Aerosporin® brand Polymyxin B nonpurulent blepharitis; interstitial, scleros- ps ee Bhgr d an increase in the pre 
Sulfate 10,000 units; neomycin sulfate (equivalent ing, postoperative or acne rosacea keratitis; eben uaa ergic to neomycin. 
*to 3.5 mg neomycin base) 5 mg; hydrocortisone superficial chemical and thermal burns of sibility of such a reaction should be borne in 
10 mg (1%); thimerosal (preservative) 0.001%. the cornea. Complete literature available БЫ ө 1 
The vehicle contains the inactive ingredients cetyl Final classification of the less-than- Professional Services Dept: РМ 
e ee monostearate, ш petrolatum, effective indications requires further inves- H 
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Let Coherent put а 
Dioptron™ in your 
practice. The Diop- { 
tron automatic ob- 
jective refractor is 
the newest instru- 
ment for making a 
busy practice more 
efficient. Routine 
refractions go faster $ 
starting with an ac- 
curate, objective 
finding. Sphere, 


worry about ob- 
solescence and no 
big capital invest- 
ment. 

Now is the ideal 
time to Rent-A- 
Dioptron for your 
practice. To get the 
details on the 
number one auto- 
refractor club, call 
Coherent at (415) 
493-2111 or write 





cylinder and axis—printed on a card Coherent Radiation, Department A, 
for direct placement in the phoropter. 3210 Porter Drive, Palo Alto, California 
A rapid subjective refinement is all 94304. Dioptron . . . look into it. 


that’s required. 
Now, Coherent makes it as simple to 
acquire a Dioptron as it is to use it! Our 


I'm interested in the Rent-A-Dioptron 
program. Please tell me more. 








unique rental program lets your as- Name 
sistant drive a Dioptron for a small Address 
monthly rental. Just like renting a car, City 








an office copier or a computer, your ob- Telephone 
ligation is one month at a time. No 
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Pilocar® (1 ml. 
(pilocarpine HCl) 1%, 2%, 4% 


Nine frequently used ophthalmic 
medications in a delivery system 


of unique convenience 


A 
wv 
"S 
qS 
Sye 
S8 д, дый > 
NY ...color-coded caps for fast identification... 
Q peel-away envelopes for ready delivery to 
S surgeon or instrument tray...assured O.R. 
ES sterility...packs have complete interior sterility. 
2 exterior envelopes easily sterilized with 
$ alcohol...virtually no risk of package edge or 
AMETS tray contamination...tubes have no-roll flat 
E N ends, maximal drop control...and every tube 
Ss contains a realistic quantity of medication. 
ES . е е 
Sg SMP Division 
"So Cooper Laboratories (P.R.), Inc. 
y San German, Puerto Rico 00753 264-2 / COR-596 
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|. CHARLES C THOMAS - PUBLISHER 


CHORIORETINAL HEREDODEGENERATIONS: An Updated Report of La Societe Francaise d'Ophtalmologie by A. 
Franceschetti, Late Professor, Univ. of Geneva, Geneva, Switzerland; J. Francois, Univ. of Ghent, Ghent, Belgium; and J. 
Babel, Univ. of Geneva, Geneva, Switzerland. Translated by Excerpta Medica Foundation. (6 Collaborators) CHORIO- 
RETINAL HEREDODEGENERATIONS is a classic, enhanced by fifty-three pages of color with a total of 137 full color illus- 
trations. Thirty years of experience in hereditary chorioretinal diseases are summarized in this book, which contains a refer- 
ence to all important papers in this area and also illustrates the importance of genetics in ophthalmology. In order to best 
cover the entire subject, the two European ophthalmology departments specializing in genetics and tapetoretinal degenera- 
tions have collaborated in joining their clinical material. The aims of this book are to present all aspects of hereditary diseases 
of the choroid and retina. Some topics discussed are anatomy (retina, choroid and vitreous); techniques of investigations 
(psycho-physical tests and electrophysiology); descriptions of the various forms of chorioretinal degenerations; discussion of 
the vitreo-retinal degenerations; associated syndromes (sphyngolipidoses, neuro-ophthalmological syndromes, etc.); functional 
anomalies (hemeralopia, achromatopsia, dyschromatopsia); differential diagnosis (pseudo-pigmentary retinopathy); considera- 
tions on pathogenesis, discussion of the proposed treatments; tapetoretinal degenerations in animals; and experimental 
chorioretinal degenerations. Numerous illustrations present the most typical ophthalmoscopical images along with a series of 
genealogical trees fof each clinical entity. After each chapter there is an extensive bibliography containing practically all 
papers published in past years as well as the basic older references. The chapters contain historical information, a description 
of symptoms, the ophthalmoscopical images followed by numerous detailed personal observations, visual functions, heredity 
and pathogeny. This limited edition will not be reprinted. '74, 1496 рр. (7 x 10), 1151 illustrations (137 in full color), 65 
tables, $175.00 





UVEITIS: Immunologic and Allergic Phenomena by R NEUROLOGY OF THE VISUAL SYSTEM (6th Ptg.) by 


Campinchi, J. P. Faure, Е. Bloch-Michel and J. Haut. With David G. Cogan. Clinical signs and symptoms are discussed 
the collaboration of J. Denis-Lassalle, M. Kastler, P. by Dr. : Cogan, a well-known ophthalmologist. P5 . The 
Dhermy, S. Limon and E. Rousselie. Translated, revised and book will be valuable to the beginner us ho nons a brief and 
deed” by Bruce Golden, Univ, of the Witwatersrand, lucid review of a complex and confusing subject, and to the 
Johannesburg, South Africa, and Mariette M. Givoiset, The advane ed. echt WHO се чере рег ШҮ иш ү. M ep 
Univ. of Towa, Iowa City. This text is based on personal experience of a great clinician and teacher ...it will be a 


Observations and a large survey of the literature that encom- eee e Күченү у er coge i eps 
passes all aspects of the problems of uveitis. It contains an 8 8 У. р 


; 5527 na 
up-to-date review of the various clinical types and aspects mology 74, 432 pp., 220 il. (3 in full color), $14.75 


of uveitis and deals with the laboratory and diagnostic tests 

concerned with the etiology and treatment of uveitis. '75, CONTACT LENS PRACTICE: Hard and Flexible Lenses 
836 pp. (6 3/8 x 9 5/8), 180 il. (22 in full color), 72 tables, (2nd Ed.) by Robert B. Mandell, Univ. of California, Ber- 
$39.50 keley. To keep pace with the large number of new develop- 


і ments іп the field of contact lenses, this Edition has been 
YOUR EYES: A Book for Paramedical Personnel and the expanded approximately sixty percent over the original. 


Lay Reader by Thomas Chalkley, Northwestern Univ., The major portion of this expansion is devoted to the sec- 
Evanston, Illinois. This volume fulfills the need for a tion on flexible lenses, but nearly every chapter has under- 
simple, straightforward, uncomplicated book concerning gone a major revision and expansion. Many special lens de- 
the eyes. Every attempt has been made to keep the text signs for application in cases of aphakia, presbyopia and 
simple, lucid and understandable for anyone who has had keratoconus are discussed. The material on accessory con- 
absolutely no medical training. It will be valuable to tact lens solutions has been explored in more depth. New 
paramedical people who deal with eye patients and eye tables have been provided to simplify contact lens calcula- 
reports. 74, 136 pp., 15 il., $4.75, paper tions. '74, 848 pp. (6 3/4 x 9 3/4), 624 il. (28 in full color), 


79 tables, $32.50 
INTRAOCULAR LIGHT SCATTERING: Theory and Clini- 
cal Application by David Miller, Harvard Medical School, CORNEAL PRESERVATION: Clinical and Laboratory 


and George Benedek, Massachusetts Institute of Technol- Evaluation of Current Methods edited by Joseph A. 
ogy, both of Cambridge. Optical symptoms of eye disease Capella, Lions of District 22—C Eye Bank and Research 
are interpreted in terms of the interaction between light Foundation, Inc., Washington, D. C., and Henry F. Edel- 
and the microstructural elements of the ocular tissues. The hauser and Diane L. Van Horn, both of Medical College of 
patient's signs and symptoms are explained by relating Wisconsin, Milwaukee. (33 Contributors) Since the demand 
them quantitatively to pathologic changes in the ocular for corneal tissue for transplantation is becoming greater, 
histology. Also dealt with are various eye diseases which the necessities of maximal use of donor tissue has encour- 
degrade vision through intraocular light scattering and aged research efforts aimed at developing better methods of 
consequent loss of tissue transparency. The neurophysio- short and long term preservation of corneal tissue. This vol- 
logical basis is detailed for the features and origin of haloes ume summarizes and defines the current problems and dis- 
associated with acute glaucoma, early cataract and epithel- cusses new developments and techniques. 75, 332 pp., 208 
ial edema. '73, 132 pp., 52 il., 5 tables, $8.75 il., 49 tabies, $22.50 - 


Orders with remittance sent, on approval, postpaid 


301-327 EAST LAWRENCE AVENUE * SPRINGFIELD е ILLINOIS «20562717 
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with Depth Guard 

and Replaceable Blades 


HANDLE ADJUSTABLE STOP BODY BLADE METAL GUARD 





Classical Castroviejo 
Trephine offers a new 
sharp blade for the 
price of resharpening. 


E-3094 CASTROVIEJO Corneal Transplant 
Trephine in mm sizes* 6.0, 6.5, 7.0, 7.5, 8.0, 
8.5, 9.0, 9.5. Each trephine includes two dis- 
posable blades in metal box, but without 
E-2784 Elliot type handle.... $48.00 Each 


E-3096 Disposable Blade Only for E-3094. 
Same sizes* as listed above... $8.00 Each 


E-2784 Elliot type Handle for use with 
E-3094: Adr. oe ot eels $16.00 Each 


*When ordering add size desired to stock number as 
9mm (E-3094-9) or (E-3096-9). 





STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
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MURO 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


• Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


• Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4% ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street • Quincy, Mass. 02169 
Area Code 617 • 479-2680 





We'll Give You 


an even 


break 


Every Time 


You can count on razor blade 
fragments of equal size and ideal 
shape when you use Sparta's 
stainless steel pre-cut Micro Blades. 
What's more, they're individually 
sterilized in separate packages and 
mounted for easy grasping with 
either our own special blade fragment 
holders or with any blade breaker! 
Incidently, have you noticed our 


new Micro Blade Holders. іп 9.5 cm 


with Sparta Pre-Cut Razor Blade Fragments 


and 12.5 cm lengths? A special 
automatic blade grasping device 
assures perfect edge alignment while 
their light weight makes them 
extremely comfortable to work with. 
But if its the more familiar blade 
breakers you're looking for, we've 
got them too! 

For more information ask your 
Sparta Representative for a demon- 
stration or write to us direct. 





SPARTA INSTRUMENT CORPORATION 


305 FAIRFIELD AVENUE / FAIRFIELD, N.J. 07006 / (207 575-1344 
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Accommodative esotropia may prevent 
child from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
` may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 
is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 


0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... |f there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE” 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component 
Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyis recommended prior toinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 
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Is the Safir 


Ophthalmetron for you? 


Maybe. Maybe not. You surely need to 
know all you can about automatic objec- 
tive refraction before you decide whether 
it has a place in your future. Any of the 
unite designed for this purpose is too ex- 
pensive to be bought on a hunch. In fact, 
we don't want to sell you one unless we 
both know that it will perform a productive 
function in your practice. 

In general, if you process 20 or more 
patients a day—or if you would like to be 
able to do so—you should study 
the kinds of time and traffic 
patterns that are feasible 
with your layout and staff. 
Proper use of present and 
potential instrumenta- 
tion may change the 
entire patient flow. 
Automatic objec- 
tiverefractioncan 
be the enabling 
element around 
which other data- 
collecting instru- 
ments can be orga- 
nized, and all can be 
operated by technician 
assistance. We can help 
you learn more about this 
way of doing things. 









A standard of accuracy. Automatic ob- 
jective refraction should provide you with 
a factual reading of the refractive state. 
You can add judgment and evaluation 
when you Start with something that is free 
of variables, error and estimate. With the 
Ophthalmetron, that's what you get—not 
numerical averaging but an actual tracing 
of independent automatic retinoscopy—in 
3 seconds, without cycloplegia. Whether 
you use this data for refractions, screening 
or research, it’s there at your beck 
and call—information not now 
available to you by present 
methods. Let us help you 

analyze your require- 
ments and determine 
whether the Safir 
Ophthalmetron is 
for you. And we 
have a 3-month 
Professional Eval- 
uation Plan avail- 
able. Send in the 
coupon for analytical 
assistance and re- 
ceive the Data Collec- 
tion letter as it isissued. 
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Contact Bausch & Lomb or either of these authorized Ophthalmetron dealers 


Bausch & Lomb 

Dept. 3506 82 North High St. 

Rochester, N.Y. 14602 P.O. Box 1878 
Columbus, OH 43215 


White-Haines Optical Co. 


H.O.V. Optical Co., Inc. 
137 N. Wabash Avenue 6628 S. Main Street 
Chicago, IL 60602 Houston, TX 77025 


[1 Am actively considering purchase of automatic objective refractor. Please contact me: 
O Am interested in further information on Data Collection and the Safir Ophthalmetron™ 
Please add me to your Ophthalmetron and Data Collection mailing lists. 
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*Star-Glo Industries Patent No. 3484337 


INDICATIONS: Primary canaliculi occlusion, 
obstruction following previous radiation ther- 
apy, following removal of the lacrimal sac, 
and congenital absence or obstruction of the 
canaliculi. 


CONSTRUCTION: A semi-rigid tube com- 
posed of a silicone rubber with a specially 
bonded teflon lining* for the absolute maxi- 
mum in drainage or fluid transport. Problems 
such as obstruction, incrustation and the like 
are practically eliminated. 


AVAILABILITY: Each tube is individually 
packaged and sterile. Adult & Pediatric sizes 


Lacrimal Drain @ $16.00 ea. 








Expo Bubble bandage @ $5.40/doz. 


OUR CONCEPT IS CLEAR 


INDICATIONS: immediate postsurgical ap- 
plication following 1) cataracts 2) corneal graft- 
ing 3) oculoplastic surgery 4) extraocular muscle 
surgery 5) cosmetic blepheroplasty. The bubble 
provides protection, immediate vision, moist 
chamber, sterility, and disposability. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each 
individually packaged & sterile. U.S. Pat. pend. 


ORDER BLANK 


TOTAL 


ke all checks payableto PROCEDURE MEDICAL PRODUCTS Ltd. 
P. O. BOX 229 NEW YORK. N.Y. 10033 


UVEITIS SEMINAR 
PATHOGENESIS AND MANAGEMENT 
LENOX HILL HOSPITAL - NEW YORK 
CITY 
APRIL 10-11, 1975 


This Seminar will be devoted to a review of recent devel- 
opments in the understanding and management of the 
more frequently encountered uveal syndromes. Emphasis 
will be on pathogenesis, diagnosis and newer forms of 
therapy. 
The format will be lectures and panel discussions with 
question and answer opportunities. 
FACULTY: 

Robert S. Coles, M.D. 

David L. Knox, M.D. 

Irving H. Leopold, M.D. 

G. Richard O’Connor, M.D. 

T. F. Schlaegel, Jr., M.D. 

Percyvaldo F. Wendler, M.D. 
TUITION: 
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Residents 
FOR FURTHER INFORMATION WRITE TO: 

Robert S. Coles, M.D. 

Director, Department of Ophthalmology 

Lenox Hill Hospital 

100 East 77th Street 

New York, New York 10021 
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NINTH ANNUAL CORNEAL 
RESEARCH CONFERENCE 
BOSTON, 
MASSACHUSETTS 


JUNE 13-14, 1975 


SPONSORED BY THE EYE RESEARCH 
INSTITUTE OF RETINA FOUNDATION 
AND THE MASSACHUSETTS EYE AND 
EAR INFIRMARY 


Registration and payment of the $25.00 registration 
fee in advance is necessary for each participant. 
Please make checks payable to “Eye Research In- 
stitute” and remit by May 15, 1975. Those wishing to 
present papers should submit a 150-word abstract 
by April 15, 1975 to: 


Richard A. Thoft, M.D. 
Eye Research Institute of 
Retina Foundation 

20 Staniford Street 
Boston, Massachusetts 
02114 
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WE CAN MAKE OUR POINT 
WITHOUT A LOT OF WORDS: 


€ Amoils is an important name in Cryosurgesy. 


€ In fact, Amoils Cryo units are number 1—worldwide. 
CRYOSURGERY € Keeler Optical is the exclusive Amoils sales 
distributor—also worldwide. 


e Hundreds of hospitals and doctors that depend on 
Amoils depend on Keeler. 
€ You can too. 


Call or write today: 
David Keeler, Broomall, Pa. or Wally Parama, West Coast. 


CRYOSURGERY All Keeler-Amoils units carry a one year warranty 
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UNITS/SERVICE AVAILABLE THROUGH: 


Keeler Optical Co. Inc. Storz Instrument Co. House of Vision Inc. Edward Weck 
456 Parkway 3365 Tree Court Industrial Blvd. 137 Wabash Ave 49-33 31st Place 
Broomall, Pa. 19008 St. Louis, Mo Chicago, IIl Long Island City, New York 


К КЕ E L Е В 456 Parkway, Lawrence Park Industrial Park, Broomall, Ра. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


PE ophthalmics 


help take 
the pressure off... 





Simplify identity — Simplify RX 

Simplify instructions — Simplify usage 

15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 

1/2 % (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 


| Amessage 

from American Optical 
aboutfused 

photochromic bifocals. 


American Optical has been deeply 
involved in the development of fused 
photochromic bifocals for a long time and 
has perfected manufacturing techniques 
and control procedures toinsure 
uniform quality. 

We know a great deal about 
photochromic lenses...we've been 
making them for years — the TINTOMATIC™ 
EXECUTIVE* bifocal and TINTOMATIC 
MASTERPIECE” Single Vision Lenses. 

Photochromic flat tops will soon be 
available. So, in selecting your source, 
choose the manufacturer with experience, 
strict controls, perfected 
techniques and the ability to ДӨ 
deliver. American Optical. American 
Optical 





A sight for sore eyes. 


And tor red eyes. 
And hot, 
scratchy eyes. 


Albalon (naphazoline НСІ) is.an effective ocular 
decongestant that works fast to relieve painful, 
irritated, unsightly eyes. Its vasoconstricting activity 
lasts and lasts; for three hours or more with just one 
application — even with_repeated insult: So Albalon 
gives your patients real convenience, plus the economy 
of fewer doses, to go along with their comfort. 

Unlike decongestants with*aqueous vehicles, 
Albalon helps prevent corneal drying. It’s formulated 


with soothing, protective Liquifilm * (polyvinyl alcohol 
1.4%) which lubricates the eye and prolongs drug 
contact time. 

And Albalon has "Rx only" status. You determine 
how many refills a patient gets: So whilesAlbalon’s 
controlling those dry painful eyes, you're controlling 
Albalon 


Albalon 
(naphazoline HCI) 01% 


INDICATIONS 

For use as a topical ocular vasoconstrictor 
CONTRAINDICATIONS 

Hypersensitivity to the components of this preparation 
WARNINGS 

Should not be used in patients with narrow angle glaucoma 

If irritation persists, or increases, discontinue use 
PRECAUTIONS 

This preparation should be used only with caution in the presence 
of hypertension, cardiac irregularities, hyperglycemia (diabetes), 
hyperthyroidism 

ADVERSE REACTIONS 

Pupillary dilatation, increase in intraocular pressure, systemic 
effects due to absorption (i e., hypertension, cardiac irregularities 
hyperglycenua) 

DOSAGE AND ADMINISTRATION 

One to two drops instilled in-each eye every three to four hours 
or less frequently; as required to relieve symptoms 


AlleRGAN 


Irvine, California 
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14 good reasons to prescribe Glaucon: 


After 14 years of widespread clinical experience, Glaucon 
remains a standby in the medical management of open-angle 
glaucoma. During this period, it has accumulated an impres- 
sive record of stability, safety and efficacy. 

Glaucon offers a range of strengths to meet all your clinical 
needs: 2 % for initiation of therapy, 1% for concomitant 
use with other agents, 2% for maximum IOP reduction. 


...and here are five more reasons: 


e Glaucon remains stable for two years unopened! 
—and throughout normal patient usage 


e Glaucon increases the facility of outflow? 

e Glaucon controls IOP better than miotics alone*? 

e Glaucon often permits less frequent instillations*-+5 

e Glaucon alleviates pinpoint pupil and ciliary spasm,?? 
especially useful in older patients 


1. Data on file, Alcon Laboratories. 2. Ballintine, E. J. and Garner, L. L.: 
Arch. Ophthal. 66:314, 1961. 3. Becker, B. et al: Arch. Ophthal. 66:219, 
1961. 4. Garner, L. L. et al: Scientific Exhibit, A.A.O.O., Chicago, 
October 1960. 5. Garner, L. L.: Tonography and the Glaucomas, Spring- 
field, I1., Charles C. Thomas, 1965, p. 236. 

Description: A sterile ophthalmic solution containing: Active: 1-Epineph- 
rine Hydrochloride equivalent to 0.5%, 1.0%, or 2.0% Epinephrine base. 
Preservatives: Sodium Metabisulfite 0.2, Benzalkonium Chloride 0.02%. 
Inactive: Sodium Chloride, Purified Water. Contraindications: Angle 
closure, narrow or shallow angle glaucoma. Warnings: Not for injection. 
Slit lamp and gonioscopic examination should be performed prior to use 
since it can dilate the pupil and cause acute attacks in cases of narrow 
angle glaucoma. Should an increase in tension occur, administer miotics 
and/or carbonic anhydrase inhibitors. Precautions: Use with caution in 
known cases of hypertension. Adverse Reactions: Prolonged use may pro- 
duce extracellular pigmentation in the palpebral conjunctiva. On rare oc- 
casions, systemic side effects have been reported such as occipital 
headaches, palpitation, paleness, tachycardia, trembling, and perspiration. 
Stinging may occur after instillation. Dosage: 1 drop in the eve(s) one or 
two times daily. 9/73 


Alcon Laboratories, Inc., Fort Worth Texas 76101 Ancon] 


dedicated to advances in ophthalmic therapy 


Glaucon ^* 1% 2” 


(/-epinephrine hydrochloride) 


the experienced epinephrine 
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OPHTHALMOLOGY is as follows: United States and US Posses- 
sions, one year, $25; two years, $45; all other countries, one year, 
$35; two years, $65. Special yearly price to residents, interns and 
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medical students in the United States and US Possessions, $10. 


CHANGE OF ADDRESS: Please notify the publisher at least six 
weeks in advance, including both old and new addresses, and a mail- 
ing label taken from the most recent copy. Include your new zip 
code number. 


THE ARCHIVES OF OPHTHALMOLOGY is published monthly by the 
American Medical Association and is an official publication of the 
Association. Second-class postage paid at Chicago, Illinois, and at 
additional mailing office. 

Please address subscription orders to American Medical Associa- 


tion, 535 N Dearborn St, Chicago, IL 60610. 
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т Мом, iris fluorescein photography. From the developers 
of fundus fluorescein photography. From Zeiss. 


Another Zeiss First. We were first to bring you an in- 
Strument for fluorescein angiography of the ocular fundus. Now 
we have developed a slit lamp accessory for fluorescein angiog- 
raphy of the iris. Easily attached to the Zeiss Slit Lamps 
100/16 or 125/16 or to the Photo Slit Lamp, this special illu- 
minator with flash tube, ignition unit and power supply lets you 


м utilize опе of the newest diagnostic techniques in ophthalmol- 


ogy. 

Use one power supply for two instruments . . . If you 
already have a Zeiss Slit Lamp or Photo Slit Lamp and a Zeiss 
Fundus Camera with Fundus Flash 2 or Power Supply 260, all 
you need to do both iris and fundus fluorescein photography are 
the illuminator and a switchbox. Simple. Easy to operate. And, 


since Zeiss Optics are the world’s greatest optics, you are as- 
sured of excellent photographs. 

For photography of the anterior segment of the eye. 
Not only is iris fluorescein photography valuable for diagnosis 
of disorders of the iris, but it has been used to validate a con- 
firmative diagnosis of diabetes. Iris fluorescein photography is 
expected to become one of the most sophisticated diagnostic 
techniques in medicine. 

Send for more information. Write: Car! Zeiss, Inc., 
444 Fifth Avenue, New York, N. Y. 10018. Or call (212) 
736-6070. In Canada: Саг! Zeiss Canada Ltd., 45 Valleybrook 
Drive, Don Mills, Canada M3B 2S6. Or call (416) 449-4660. 

Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 


Iris Fluorescein Study, photographed by the 
Ophthalmic Photo Unit, New York Medical College, New York City. 


Fluorescein angiogram of a diabetic retinopathy, 
revealing a gross vasculopathy in micro and macro vessels. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 





TRIE ee 
: 3 


E 
E 
E 
Ё 
3 
?. 
р 





Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, Henry 
F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are re- 
ceived with the understanding that they are not under simultane- 
ous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

O All accepted manuscripts are subject to copy editing. The 
author will receive an ‘edited typescript and layout rather than 
galley or page proofs for approval. The author is responsible for 
all statements in his work, including changes made by the copy 
editor. 
(1 Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publication date approximately one month in advance. Order re- 
prints at the time the typescript is returned after editorial pro- 
cessing. Specify address to which requests for reprints should be 
sent. 
C] Submit an original typescript and two high quality copies of 
the entire manuscript, including short communications such as let- 
ters to the editor, book reviews, announcements, etc. All copy (in- 
cluding references, legends, and tables) must be typed double- 
spaced on 22 x 28 cm (8% x 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 
C) Titles should be short, specific, and clear. They should not ex- 
ceed 75 characters, including punctuation and spaces. A subtitle is 
often useful to shorten the main title. Provide a brief “running 
title” on each manuscript page. 
O The style of writing should conform to acceptable English us- 
age and syntax. Slang, medical jargon, obscure abbreviations, and 
abbreviated phrasing are to be avoided. 
O Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the proce- 
dure(s) had been fully explained. 
O Authors whose “first” language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 
submission. 
O Provide an abstract (135-word maximum) of the article. 
The abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 
mary. 
O List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in In- 
dex Medicus), (4) volume number, (5) inclusive page numbers, and 
(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal's punctuation and sequence style 
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Effective with the January 1975 issue, the provision of gratis off- 
prints (tearsheets) of articles to authors was discontinued. This 


decision was made because of the substantial and increasing cost 
of that service. Authors may continue to order reprints in accord- 
ance with the form sent to them during the processing of their | 
manuscripts. 





preference in previously published reference listings. 

O Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

O All measurements аге to be in metric units. 

O Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the Ar- 
CHIVES. If intended for publication, such letters should be clearly 
marked "For Publication." 

O Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 x 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

C] An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

C1 A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author’s share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 cm (8% x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

O Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies.” 
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 MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #29) 


e Effective in maintaining lowered intraocular pressure 
certain cases of open angle glaucoma by reducing - 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy 


n more than 50% of eyes with open angle glaucoma.* 
7.5cc. 
MUROCOLL 
EPINEPHRINE 1% 
(Epinephrine Bitortrate 1.82%) 
#29 
Preservative-Chlorobutanol 0.5% 


STERILE OPHTHALMIC 
SOLUTION 


e Aids in breaking posterior synechiae in uveitis, 


ngle glaucoma 
eye every 3 ог 4hours. ii 


Do not dispense if discolored. 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% а 
preservative and bacteriostatic agent is also available as Murocoll Epinephr 
2% (as Bitartrate 3.64%), Product #29. 


Contraindication: Narrow-o1 


PHARMACAL LABORATORIES, Inc 
121 LIBERTY ST 
QUINCY 69, MASS, USA 


AFELE 
t nye 


msd  Bumusdsig syqiyosg мот [91924 :НОЦПҮЭ 
j Usual Dosage: 1 drop in 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chlor 
and distilled water as inactive ingredients. 





Above solutions are contraindicated in narrow angle glaucoma. Available, 7.5 cc. glass bot 

Use with caution in presence of hypertension. with plastic dropper. В on 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyr 


“BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 


























When a highly potent 
long-acting miotic 
is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


* Needs no refrigeration 

* Needs no reconstitution 

* Needs no eyedropper 

e Stable at room temperature 

forthree years 

HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 
in active uveal inflammation, and in 
most cases of narrow-angle glaucoma. 





















When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


* Oral carbonic anhydrase inhibitor 

* Partially suppresses secretion of 
aqueous humor 

* Best used as adjunct to miotics 

* Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

* Lowered intraocular pressure may be 
maintained for6to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 
or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. 














For brief summaries of prescribing information on 















DARANIDE and HUMORSOL, please see following page. 





OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal inflammation; most 
cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution to patients with 
myasthenia gravis who are on systemic anticholinesterase therapy; con- 
versely, systemic anticholinesterase drugs for myasthenia gravis should 
be added cautiously. Succinylcholine should be administered with extreme 
caution before or during general anesthesia, because of possible respira- 
tory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neo- 
nate. During pregnancy weigh potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do not use, or 
use cautiously, when an intraocular inflammatory process is present. 


Compression of the lacrimal sac during and following instillation for a 
minute or two. minimizes drainage into the nasal chamber. Wash hands 
immediately after instillation. Discontinue use if salivation, urinary incon- 
tinence, diarrhea, profuse sweating, muscle weakness, respiratory difficul- 
ties, shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and pesticides 
(gardeners, organophosphate-manufacturing plant or warehouse workers, 
farmers, residents of communities which are undergoing insecticide spray- 
ing or dusting, etc.) should be warned of added systemic effects possible 
from absorption through the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing changes may be advisable. 


Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchial asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epi- 
lepsy, parkinsonism, and other disorders that may respond adversely to 
vagotonic effects. Use extreme caution before intraocular surgery because 
of the possibility of hyphema. 


Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and erythro- 
cytes, with resultant systemic effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, brow ache, headache, and induced myopia 
with visual blurring; activation of latent iritis or uveitis; retinal detach- 
ment has been reported occasionally. Iris cysts may form, enlarge, and ob- 
scure vision, more frequently in children; cysts usually shrink when the 
miotic is discontinued but, rarely, may rupture or break free into the 
aqueous. Frequent examination is advisable. 

Prolonged use may cause conjunctival thickening and obstruction of 
nasolacrimal canals. If systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vomiting, diarrhea, dyspnea, 
bradycardia, cardiac irregularities), parenteral administration of atropine 
is indicated: 0.4 to 0.6 mg or more for adults, proportionately less for 
children; artificial respiration may be required. Similar therapy is indicated 
for overdosage. 





Lens opacities have been reported, and routine slit-lamp examinations 
should accompany prolonged use. Paradoxical increase in intraocular pres- 
sure may occur and be alleviated by a mydriatic. 

Dosage and Administration: Initial titration and dosage adjustments must 
be individualized to obtain maximal therapeutic effect. Patient must be 
observed closely during initial period. If response is not adequate within 
first 24 hours, consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, consult pre- 
scribing information for full details. 


Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser containing 0.125 or 
0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative. 


For more detailed information, consult your MSD representative or see full pre- 
scribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 


TABLETS, 50 mg 


(DICHLORPHENAMIDE| MSD) 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels 
of sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 


Warning: Use in pregnancy Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 


Precautions: Potassium excretion is increased and hypokalemia may 
develop with brisk diuresis, when severe cirrhosis is present, or during con- 
comitant use of steroids or ACTH. Interference with adequate oral electro- 
lyte intake will also contribute to hypokalemia. Hypokalemia can sensitize 
or exaggerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treated by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 

Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, 
renal calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, . 
thrombocytopenia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, dizziness, ataxia, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue. 

How Supplied: Tablets containing 50 mg dichlorphenamide 

each, in bottles of 100 


For more detailed information, consult your MSD representative MERCK “ws 


or see full prescribing information. Merck Sharp & Dohme, 
Division of Merck & Co., INC., West Point, Pa. 19486 
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..four more from Keeler 


through Medical Workshop of Holland 


е \ 


Pigtail Probe 
b: Moteur | 


Introduced in the American Journal of Ophthal- 
mology (Vol. 53, page 520, 1962), this is the 
original Pigtail Probe used for reconstruction of 
torn tear ducts Featuring either a hook or hole 
configuration. 


Wilson Injection Twistgrip 





Twistgrip 
RE r 


Injection through a three-pronged fixation ring; 
that's the key to the proven-in-use Wilson Twist- 
grip. Others in our series include insulated 
straight and right angle for marking sclera with 
diathermy, and regular with miniature hooks for 
scleral fixation. 


Electric Rust Ring Remover 
A safe, battery powered instrument that can be 


used with a slit lamp, with a simple head loupe, " 


or even directly without any 
magnification. It quickly, effectively Р 
and safely removes material 
through a gentle scraping action 
(not drilling) that leaves 

the cornea unharmed. 


_ IRRIGATING PROBE ~ 


Lachrymal Probes 


Typical of the quality, tested, Medical Workshop 
instruments, these lachrymal probes permit 
flushing while probing. Every probe, fashioned of 
stainless steel and equipped with a special grip, 
is designed to be both durable and functional. 










i d. -] 
K E Ё LE R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Please send me the following: 
О MW 112A Pigtail probe with hook .... $39.00 
(J MW 112B Pigtail probe with hole .... $39.00 
© MW 115C Wilson З prong twistgrip .. $79.00 


[] MW'115? TWistgtp г: $39.00 
L] MW 106  Lachrymal probe 0.5 m/m. . $16.00 
O MW 106  Lachrymal probe 0.8 m/m. . $16.00 
[Г] MW 106  Lachrymal probe 1.00 m/m. $16.00 
L] MW 109  Irrigating lachrymal 
probe 0.5 m/m ........ $43.00 
MW 109  Irrigating lachrymal 
o Probe 0.8 atin Ses $43.00 


Г] Enclosed please find my check in the amount of 


Г] MW 109 .Irrigating lachrymal 

probe 1.00 m/m ....... $ 43.00 
O MW111 Rust ring remover with 

PSI E SENS AE ph M $109.00 
(J MW 111D Six burrs for MW 111 ..... $ 9.00 
C MW 111E Rack for sterilizing burrs ..$ 14.00 
(J MW 111F Six extra fine burrs 

tor MW ITT. erara $ 9.00 





CO MW 128 
Medical workshop cadaver eye holder.$ 30.00 


L] Please bill me. 


Please include $2.50 for postage and handling. California residents include 596 sales tax. 
Pennsylvania residents include 696 sales tax. 


Name. 
Address 
City. — es Stee 








Zip _______ Phone 
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THE CHICAGO OPHTHALMOLOGICAL SOCIETY ANNOUNCES 
THE TWENTY-SEVENTH ANNUAL GLINICAL CONFERENCE 


Friday & Saturday, May 23 and 24, 1975 


The Drake Hotel, Chicago, Illinois 


PROGRAM 


Robert J. Brockhurst, M.D. 
Boston, Massachusetts 

Jorge N. Buxton, M.D. 

New York, New York 

D. Jackson Coleman, M.D. 
New York, New York 

William Cooper, M.D. 

New York, New York 

Dan B. Jones, M.D. 

Houston, Texas 

Deborah Pavan-Langston, M.D. 
Boston, Massachusetts 

Arnall Patz, M.D. ° 

Baltimore, Maryland 


Norman Sanders, M.D. 
North Miami Beach, Florida 
William F. Hughes, M.D. 
Chicago, Illinois 

Frank W. Newell, M.D. 
Chicago, Illinois 


“Uveitis” 

“Comments on Vitreous Surgery” 

“Glaucoma following Keratoplasty” 

“Pre and Postop Considerations in Keratoplasty” 

“Ultra Sound and Preop Work Up of Vitrectomy Patients 
“Ultrasonography in Ocular and Orbital Tumors” 
“Unilateral Exophthalmos" 

“Ocular and Orbital Tumors” 

“Fungal Keratitis" 

“Management of Nonmicrobial Keratitis” 

“Medical Management of Herpetic Keratitis” 
“Prognostic and Therapeutic Determinants in He 
Keratitis" 

"Observations on the Natural History and Photocoagula 
Response of Diabetic Macular Edema" 

"Argon Laser Coagulation in Subretinal Neovascularizat 
"Complications of Intraocular Lenses" 

“Techniques and Complications of Lamellar Keratoplasi 
Panel Discussion on “What's New in Corneal Therapeut 
Moderator 

Panel Discussion on “Tumors of the Eye and Orbit” 
Moderator 


THE THIRTY-FIRST ANNUAL GIFFORD MEMORIAL LECTURE 
Dr. Lorenz E. Zimmerman, Washington, D. C. 
Friday, May 23, 1975 - 11:10 A.M. 


Fee: 


$100.00 
(includes Round Table Luncheons 
and Dinner Dance on Friday Evening) 






e Permanent—won't chip 
e Edge colors to blend with frames 
e For glass and hard resin 


e Beauty your myopic patients will 
appreciate 


BLEND-EDGE® 


for semi-thick lenses—prevents the 
owly look 


ANCYCLO® 


for thicker-edged lenses—eliminates the 
tunnel look 


thick-edged 


REGISTRAR Mrs. Arlyne R. Schulz 
1206 Oakwood Drive 
McHenry, Illinois 60050 


eliminate fro 
halo edges 







get beautiful, 
blended edges 


Send complete Rx to— 


ancyclo sale: 


Custom Lens Department 
P.O. Box 1352, Minneapolis, MN 55440 


or sore eyes. 


And for red eyes 
And hot, 
Scratchy eyes. 


Albalon (naphazoline HCl) is an effective ocular 
decongestant that works fast to relieve painful, 
irritated, unsightly eyes. Its vasoconstricting activity 
lasts and lasts; for three hours or more with just one 
application — even with repeated insult. So Albalon 
gives your patients real convenience, plus the есопоту 
of fewer doses, to go along with their comfort. 

Unlike decongestants with aqueous vehicles, 
Albalon helps prevent corneal drying. It's formulated 
with soothing, protective Liquifilm * (polyvinyl alcohol 


1.4%) which lubricates the eye and prolongs drug 
contact time. 

And Albalon has “Rx only” status. You determine 
how many refills a patient gets. So while Albalon’s 
controlling those dry painful eyes, you're controlling 
Albalon. 


Albalon’ 
(naphazoline HCI) 01% 


INDICATIONS 

For use as a topical ocular vasoconstrictor 
CONTRAINDICATIONS 

Hypersensitivity to the components of this preparation 
WARNINGS 

Should not be used in patients with narrow angle glaucoma 

If irritation persists, or increases, discontinue use 
PRECAUTIONS 

This preparation should be used only with caution in the presence 
of hypertension, cardiac irregularities, hyperglycemia (diabetes), 
hyperthyroidism 

ADVERSE REACTIONS 

Pupillary dilatation, increase in intraocular pressure, systemic 
effects due to absorption (i.e., hypertension, cardiac irregularities, 
hyperglycemia) 

DOSAGE AND ADMINISTRATION 

One to two drops instilled in each eye every three to four hours 
or less frequently, as required to relieve symptoms. 


Г |е 
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SECOND ANNUAL CORNEAL MICROSURGERY COURSE 
UNDER THE AUSPICES OF 
THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY, 


MAY 1, 2 and 3, 1975 
SPEAKERS 


S. ARTHUR BORUCHOFF, M.D. GERALD B. KARA, M.D. 
STUART |. BROWN, M.D. RICHARD H. KEATES, M.D. 
JORGE N. BUXTON, M.D. J. HARRY KING, M.D. 
HERNANDO CARDONA, M.D. ENRIQUE MALBRAN, M.D. 
D. JACKSON COLEMAN, M.D. FRANK POLACK, M.D. 
DOMINICK DIMAIO, M.D. A. BENEDICT RIZZUTI, M.D. 
FRANK B. HOEFLE, M.D. 


LECTURES, SLIDES, FILMS, LIVE CLOSED-CIRCUIT TELEVISED SURGERY AND SUPERVISED PRACTICE 
MICROSURGERY SESSIONS. 


Registration limited to 20 


Registration Fee: $400.00 (Luncheons and Dinner included) 
Residents: $150.00 
For Registration and further information, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


NEW BOOK 
PRACTICAL OPHTHALMOLOGIST 


A.S.M. Lim FRCS.FRACS C.Y.Khoo FRCS Dedicated to Ida Mann DSc FRCS.FRACS 
170 Pages, 87 Illustrations (34 in Full Colour) Contents & Contributors: 
£4.00, US$10.00, AUST $8.00 Free Postage CATARACT SURGERY 


COMMENTS J.Chang, J.E.K Galbraith, C. Y. Khoo, 
P. Kobchai, A.S.M.Lim, S.R.K. Malik, 
SUPERG ces ret xm IE EU. ee To MD 1. Mann, D. Sabiston, 1. Salim, H. Scheie; 
Sir Stewart Duke -Elder (UK) K. Y. Wong. 


“VERY INFORMATIVE & PRACTICAL... CLOSED ANGLE GLAUCOMA 
Ronald Lowe (Australia) C.Y.Khoo, A.S.M. Lim, R. Lowe, H. Scheie. 


“EXTREMELY USEFUL- ------------------ SOFT LENSES 
Michael Hogan (USA) J. Hornbrook, C.Y. Khoo, A. Nakajima, 


"BEAUTIFULLY ILLUSTRATED & INTERESTING. ____ M Ruben, А. Schlossman. 
Ramon Castroviejo (USA) ACUPUNCTURE in the Peoples Republic 
of China. 


T. M. Chong, E. K. Koh, A. S. M. Lim. 


ene EE апааа m taro Me cic Ec e pli TN er CAE Copie lo TENET Eye ] 

Г P.G. Medical Books | 
413, Tanglin Shopping Centre а | 
19, Tanglin Road. NAME: | 
| 


Singapore 10. 

ADDRESS: slc cox 
Please send me a copy/copies of the Practical | 
Ophthalmologist. My cheque for — .  Á is enclosed. Sent ee Dh em MON. RR 
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From Pfizer, 
Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 














The wetter, the better: Thats why Visalens* 
Wetting Solution makes contacts easier on 
the eyes. 
Visalens Wetting Solution for hard lenses 
has a documented contact angle of 46 
degrees compared to the 55 to 60 degree 
angle reported for natural tears. The smaller 
the angle, the greater the wetting activity. The 
wetter the lenses, the better they feel. 
Visalens Wetting Solution further aids wearer 
comfort by forming a protective film to cushion the 
lens on insertion, and by providing the viscosity 
necessary to increase the contact time of the 
wetting agent with the lens. 
^ companion product is Visalens Soaking/Cleaning 
Solution, an antiseptic solution containing ingredients 
specially formulated to aid in cleaning lenses (after 
removal) of ocular secretions 
If your patients ask you about Visalens, we hope you 
will recommend it, as well as Visine*eye drops, 
where appropriate. 


By the makers of Visine. 


© 1975, Pfizer Inc 
pt——— — — ee ee Au — ee ee алы эз ани 


1 Professional sample kit on request. | 





i To have free samples (one dozen 5cc each, Visalens 

i Wetting Solution and Visalens Soaking/Cleaning Solution) | 
on hand for your patients, and an informative booklet 

l for yourself, fill out this coupon 6 l 

| “I 

! Мате ! 

| Please Print l 

E Address 

l i 

І City. State Zip M i 

Must Include 


1 mail to: Visalens, 185 Price Parkway, Farmingdale, N.Y. 11735 | 
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THE UNIVERSITY OF SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE E 


Presents a 
POSTGRADUATE COURSE 
















PRACTICAL MANAGEMENT 
OF 
CORNEAL AND EXTERNAL 
DISEASE PROBLEMS 





USC FACULTY: 


A. RAY IRVINE, M.D. 





GUEST FACULTY: 
STUART I. BROWN, M.D. 




















DAN B. JONES, M.D. ANTHONY B. NESBURN, M.D. 
HERBERT E. KAUFMAN, M.D. STEPHEN J. RYAN, M.D. 

A. EDWARD MAUMENEE, M.D. WILLIAM H. SPENCER, M.D. 
THOMAS H. PETTIT, M.D. T. RODMAN WOOD, M.D. 


RONALD E. SMITH, M.D. 


This course is oriented toward the practicing clinician. The diagnosis and office approach to corneal 





and external diseases will be stressed. The role of the laboratory in the medical and surgical manage- 


ment of these disorders will be discussed. 


JUNE 19 AND 20, 1975 


REGISTRATION FORM: 
NAME 
ADDRESS 
CITY. 










*Registration fee: $150.00 Make checks payable to University of Southern 
Residents: $ 25.00 California, School of Medicine, Postgraduate Divi; 
sion, 2025 Zonal Av. Los Angeles, Calif. 90033 
(213) 226-5232 
*Includes meals and 
June 19 banquet 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 12, 1975 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 
University of California, Davis 

Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, Physiology, 
Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, Neuro-ophthalmology, 
Optics and Theory of Refraction. 


Instructors include Doctors B. Crawford, C. Beard, P. Boeder, A. Dellaporta, P. Ellis, M. Hall, J. 
Hetherington, Jr., M. Hogan, A. Jampolsky, R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. 
Sogg, W. Stell, P. Thygeson and many others on the faculty of 50. 


Tuition $675.00. For further information and application forms, please write to J.W. Bettman, M.D., 
Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 















THE NEW OPHTHALMIC ДЕЛ 7) SE I^. 


MEDICATION TRAY BY 
DIVERSATRONICS, INC. 





This ultra-high quality, nearly indestructable medica- 
tion tray will serve you like an extra hand. It offers you —. diversatronics 
the most efficient and spacially economic way to 456 Parkway, Broomall, Pa. 19008 
organize your medications (size 4'' wide by 11⁄2” long) (215) 356-3995 
and is designed to hold all brands of ophthalmic medica- 
tions. It includes a plastic fluorescein strip holder. Please send me 1 





The tray is of heavy guage aluminum, can easily be парас each 


immersed for sterilization and its non-slip rubber feet Please send me 

vent scratching surfaces mounting brackets at $2.00 each 
pre j | 

It comes in brushed alloy finish and a wall mounting Enclosed is my check for _______ Please bill me 
bracket is also available. 
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Name 
No examination area is complete 
2 without at least one Address — 
^ 
v^ City 
ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. | State Zip Plone „2. — е 
° — 





. When the 
inflammation ~ 
can be 
sight-threatening 


AME % 


The eye is unique. 

Other systemic organs seem 
able to withstand considerable 
inflammation without being 
functionally compromised. 

Not the eye. There, a very little 
inflammation can be 
damaging. 


ДД! т\їсгоыа! therapy can rid 


&eye of an infectious agent, 

Nae but, if concomitant 
inflammation is not controlled, 
vision may be impaired or 

lost entirely. 


In serious, potentially 
sight-threatening ocular 
inflammation, consider 
INFLAMASE® FORTE. Itis a 
potent 1.0% solution of just 
one agent— prednisolone 
sodium phosphate. 


Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 
and a recent in vitro study* 
shows that its water-soluble 
sodium phosphate form 
exhibits effective corneal 
permeability with both an 
intact and denuded cornea. 


In other words, potent 
INFLAMASE FỌRTE gets to 
where it is needed...with 

dependable anti-inflammatory 
steroid action. 


Inflamase 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone 
sodium phosphate 
1.0%) 


*Reprints available on request. 


Please see full prescribing 
information on following page 
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Inflamase 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone sodium 
phosphate 1.0%) THE 


Description: Sterile ophthalmic solution 

having the following composition: 
*Prednisolone sodium phosphate: 1.0% 

(equivalent to prednisolone 0.8%) 

Befizalkonium chloride: 0.01% 

in an aqueous, buffered, isotonic solution 

containing disodium edetate, mono and dibasic 

sodium phosphate, and sodium chloride. 
*Licensed under patent #3,134,718 


Action: Inhibition of inflammatory response to 


NATIONAL SPRING MEETING 


AT 


April 27-30, 1975 


most inciting agents of mechanical, chemical 4 
Or immunological nature. No generally Ophthalmology Speakers 
ad explanation of this steroid property Jorge N. Buxton, New York, NN: 

as been advanced. i E 
Indications: Steroid-responsive inflammatory Eugene M. Helveston, M.D., Indianapolis, Ind. 
conditions of the palpebral and bulbar Norman Sanders, M.D., Miami Beach, Fla, 
conjunctiva, cornea, and anterior segment of Н 
the globe, such as allergic conjunctivitis, acne Dave Shoch, M.D., Chicago, Ill. 
rosacea, superficial punctate keratitis, herpes Richard C. Troutman, M.D., New York, N.Y. 


zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis, when the inherent hazard of 
steroid use is accepted to obtain an advisable 
diminution in edema and inflammation; 

corneal injury from chemical, radiation, or 
thermal burns. рее of foreign 
bodies. Inflamase Forte Ophthalmic Solu- 


Otolaryngology Speakers: 

Robert W. Cantrell, M.D., San Diego, Cal. 
Walter E. Berman, M.D., Beverly Hills, Cal. 
Vincent Hyams, M.D., Washington, D.C. 


tion is recommended fo [or Moderate s severe John J. Shea, Jr., M.D., Memphis, Tenn. 

In stubborn cases of anterior segment eye Бл 1 1 3 
disease, systemic adrenocortical hormone RESERVATIONS Write directly to the Green 
therapy may be required. When the deeper brier, White Sulphur Spring, West Virginia for hotel 
ocular structures are involved, systemic j 
therapy is necessary. accommodations. 

Contraindications: Acute superficial herpes ADVANCE REGISTRATION—Fee of $125 re- 
simplex keratitis, fungal diseases of ocular 2 a CER AE 

structures, vaccinia, varicella and most other quired: checks payable to West Virginia Academy 
viral diseases of the cornea and conjunctiva, of O & O. Send to J. Elliott Blaydes, Jr., M.D., The 
tuberculosis of the eye, hypersensitivity to a ini 

о Of this medication Blaydes Clinic, Bluefield, W.VA. 24701. 


Warnings: Employment of steroid medication AMA Credit Category I 
in the treatment of stromal herpes simplex 
keratitis requires great caution, frequent slit- 
lamp microscopy is mandatory. 

Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcap- 
sular cataract formation, or may aid in the 
establishment of secondary ocular infections 


from pathogens liberated from ocular tissues NINTH ANNUAL CORNEAL 


In those pay causing thinning асре 
cornea or sclera, perforation has been known 
to сон with the use of topical steroids. Acute RESEARCH CONFE RENC E 
purulent untreated infection of the eye may be 
masked or activity enhanced by presence of BOSTO N 
= Ms ach i , 

Opical steroids are not effective in mustard 
gas keratitis and Sjógren's keratoconjuncti- MASSAC HUSETTS 
vitis. Safety of intensive or protracted use of 
topical steroids during pregnancy has not been 
substantiated. 


If irritation persists or develops, patient JU NE 1 3- 1 4, 1 975 


should be advised to discontinue use and 
consult prescribing physician 


Precautions: As fungal infections of the cornea 
are particularly prone to develop coinciden- 


I hl - 1 1 а | р 
VOD A орогон SPONSORED BY THE EYE RESEARCH 

КО оцы ке woes q eod INSTITUTE OF RETINA FOUNDATION 

Int | hould be checked 

trequentiy 7 ыр z i d Б а: AND THE MASSACHUSETTS EYE AND 
Siete coctathinating tho dre trend: EAR INFIRMARY 
solution, care should be taken not to touch the 
eyelids or surrounding area with the dropper 
tip of the bottle. Keep bottle tightly close 


when not in use. Store in cool place. Protect 
from light. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, poste- 





Registration and payment of the $25.00 registration 
fee in advance is necessary for each participant. 


rior subcapsular cataract formation, secondary Please make checks payable to “Eye Research In- 
ocular infections from pathogens liberate 1 "n 1 n 1 
from ocular tissues, eor oh of the globe. stitute” and remit by May 15, 1975. Those wishing to 


Dosage: Initially, 1 or 2 drops placed in 


present papers should submit a 150-word abstract 
conjunctival sac every hour during day and 


every 2 hours during night until improvement by April 1 5, 1975 to: 
ae | Thereafter, 1 or 2 drops, 2 to 4 times 

aily. 
Caution: Federal law prohibits dispensing а 
without prescription Richard A. Thoft, M.D. 
How Supplied: 5 ml. plastic squeeze bottle i 
with dropper tip. Eye Research Institute of 
Also available as Inflamase (prednisolone Retina Foundation 
sodium phosphate) 1/87. 20 Staniford Street 
Ў I Boston, Massachusetts 
SMP Division 02114 


Cooper Laboratories (P.R.), Inc. 
Stn German, Puerto Rico 00753 877-5/COS-140 
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The 
microsurgical 
look is this 
simple 


Since we introduced the Mentor* 
CM-IIH Microscope as a simple, inex- 
pensive aid to microsurgery, we've 
added a number of improvements. 
But nothing we've done has added 
complication — only increased 
efficiency. 

The CM-III is excellent for teaching 
microsurgery and better than a loupe 
for wound inspection and suture 
removal. 


Choices include 4.2 to 14x magnifi- 
cation; table, wall, floor, or ceiling 
mounts; angled optics; and high eye- 
point oculars. Let us arrange a 
demonstration. Mentor Division of 
Codman, Randolph, Mass. 02368. 
(617) 961-2300. 


Mentor 


Trademark U.S. Pat Pending 
©1975 Codman & Shurtleff, Inc 


Announcing 
the’75 Freedom Line 


in the spirit of 76. 
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New equipment from 
Milton Roy Company Ophthalmic Group. 


Freedom Line isn't a name We're excited. The spirit. 
we contrived for the occasion. 
We've had it for years. 
Ophthalmic display systems 
and supplies of the first 
caliber. And we're hoping the 
spirit you get from our latest 


Last year's big success is back, 
bigger than ever, with an even 
greater selection of Freedom 
Line products. And that means 
more business for you. 


Ophthalmic Equipment 
Refraction Desks 

Six Panel Frame Bar 
Carrousel Frame Bar 
Specialty Frame Bar 
Dispensing Tables 


offerings will match the “he 
spirit we’ve got for the telling. More spirit. 
Vin Wie hh I a Office Planning 
= Office Designing 
н ММ " a New Practice Financing 
LL Ш 


WHEN IT COMES TO YOUR BUSINESS, WE'VE GOT TEAM SPIRIT. 


If the spirit moves you, write for our new list of 

successful Freedom Line Products and price lists. 

We will also send you information on office IN 
designing, planning and new practice financial OPHTHALNMICS 
assistance, on request. 


MILROY OPHTHALMIC INSTRUMENT DIVISION · 9501 W. DEVON AVE. - ROSEMONT, ILL. 60018 - 312-696-3277 


Contact Lens Division 
Instrument Division 
Optical Service Division 
Solutions Division 
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Before prescribing, see complete prescribing in- 
formation in SK&F literature or PDR. The following 
is a brief summary 


Indications: Only in the treatment of herpes sim 
plex keratitis 


Description: Stoxil Ophthalmic Solution contains 
idoxuridine (5-iodo-2'-deoxyuridine) 0.1% (1 та./ 
ml.) in distilled water; sterile when packaged 
Preserved with thimerosal, 1:50,000. ‘Stoxil 
Ophthalmic Ointment contains idoxuridine 0.5? 
(5 mg./gram) in a petrolatum base. (White petro- 
latum and liquid petrolatum are inactive ingre 
dients.) 

Contraindications: Contraindicated in patients with 
known or suspected hypersensitivity to any of its 
components 

Warning: UsageinPregnancy — Idoxuridine should 
be administered with caution in pregnancy or in 
women of childbearing potential. Although tera 
togenic effects were reported in one study with 
rabbits when idoxuridine was instilled into the eye, 
these effects were not observed in a subsequent, 
more detailed study, even at doses substantially 
higher than those in the preceding study. 
Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no response in 
epithelial infections after 7 or 8 days of treatment, 
other forms of therapy should be considered 








The recommended frequency and duration of ad 
ministration should not be exceeded 


'Stoxil' is not effective in corneal inflammations in 
which the virus is not present 

Corticosteroids are usually contraindicated in 
herpes simplex keratitis 

Boric acid should not be used during the course of 
therapy. 


Stoxil' Ophthalmic Solution should not be mixed 
with other medications 


Adverse Reactions: Occasionally, irritation, pain 
pruritus, inflammation, edema of the eye or lids 
and, rarely, allergic reactions have been reported 
Photophobia has occurred. Occasionally, corneal 
clouding, stippling and small punctate defects in 
the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the 
infection 

How Supplied: 0.1% Ophthalmic Solution (1 mg./ 
ml.), in 15 ml. bottles with dropper; 0.5% Ophthal- 
mic Ointment (5 mg./gram) in 4 gram tubes 
Stability: The Solution should be stored in re 
frigerator until dispensed. Stoxil' Ophthalmic Oint 
ment does not require refrigeration 

Smith Kline & French Laboratories 

Division of SmithKline Corporation 
Philadelphia, Pa. 19101 








Stoxil 


brand of 


idoxuridine 


works against 
Herpes Simplex 
Keratitis 


Two dosage forms for 
patient convenience 


Ointment о > 
(applications q4h and h.s.) 


Solution o: 
(applications hourly and 
every 2 hours at night) 





The АОС, Ophthalmometer 


for examining and measuring 
the cornea and contact lenses. 


The AO CLC is a one position instrument 
using the well accepted coincidence 
method of focusing. It offers two distinct 
optical modes, one for measuring and an- 
other for viewing. Accurate measure- 
ments ef corneal and contact lens curva- 
ture are easily determined. Direct read- 
ings on well defined scales are in milli- 
meters and diopters. No conversions are 
required. 

The viewing mode allows examination 
of the eye and visual inspection of the con- 
tact lens under 15x magnification. Even 


fluorescence fitting techniques are easily 
applied. A unique built-in interference 
UV filter instantly positions in the opti- 
cal system when required. 

Never before has ophthalmometry been 
so easy, convenient and accurate. 

Ask your AO Instrument Distributor or 
AO Representative for complete details 


or write: 
& TM Reg., American Optical Corp. 


AMERICAN OPTICAL 


CORPORATION 
BUFFALO, NEW YORK 14215 





The logical choice 
for enzymatic zonulysis 


CATARASE 
(chymotrypsin М.Е 
300 units) 


in the unique « 
two-chamber univial ЖЕ 






e provides a 1:5000 solution 
e ensures sterility 

e easy to prepare 

e always fresh 


INDICATION: This drug is'indicated for enzymatic 
zonulysis for intracapsular lens extraction. 


CONTRAINDICATIONS: 1. High vitreous pressure and 
gaping incisional wound. 2. Congenital cataracts. 3. Pa- 
tients under age of 20 years. 


PRECAUTIONS: Chymotrypsin, N.F. powder or solution 
should not be autoclaved, and only clear freshly pre- 
pared solutions should be used. Syringes and instru- 
ments should be free of alcohol or disinfectants which 
may inactivate the enzyme. The enzyme solution should 
be freshly prepared. Discard unused portion. The enzy- 
matic action will not lyse the synechiae that may exist 
between the lens and other structures of the eye. These 
synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase ,should be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. 


ADVERSE REACTIONS: Transient increases in intraoc- = 
ular pressure, moderate uveitis, corneal edema and stria- 
tion have been reported. Delayed healing of incisions has 
been reported but not confirmed. 


See Package Insert for Full Prescribing Information 


SMP Division 


Cooper Laboratories {PR.), Inc 
San German, Puerto Rico 00753 


2010-3/cos-161 
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new plastic 
„а better way . 
on to the.eye ^ 
















ion, mane m j 
in B-Neomycin- a, 
cidin _ 


‘сс contains: Aerosporin& brand Polymyxin B Sulfate 5000 units; neomycin р 
eng mg pape ne to 1.75 mg of neomycin base); gramicidin 0.025 mg, in 
и! si . 











the inactive ingredients alcohol (0.5%), propylene glycol, 
polyoxypropylene compound, sodium chloride, and purified water 
thimerosal 0.001%). Available in the new 10 cc Drop Dose™ Plastic 
itle. Also available in a 10 cc glass bottle with sterile dropper. 





Neosporin’ 
Ophthalmic 
Solution, serie 
Polymyxin B- 


CONTRAINDICATIONS: 

This product is contraindicated 
in those persons who have 
shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may resultin 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


x Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 





THIRTEENTH NEW YORK 
EYE AND EAR INFIRMARY 


SPRING CONTACT LENS 
SEMINAR 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 










AND THE 


CONTACT LENS DIVISION 
AND : 
CORNEAL CLINICS 


OF THE 


NEW YORK EYE AND EAR 
INFIRMARY 


MAY 17, 1975 
MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


Rak 












JORGE N. BUXTON, M.D. 
FRANK B. HOEFLE, M.D. 
JAMES J. KOVERMAN 
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GUEST SPEAKERS 
JOSEPH BALDONE, M.D. 
CHESTER BLACK, M.D. 
OLIVER DABAZIES, M.D. 
JACK HARTSTEIN, M.D. 

WHITNEY G. SAMPSON, M.D. 

OTHERS TO BE ANNOUNCED 


*** 


"HARD vs SOFT CONTACT LENSES FOR 
COSMETIC USE" 


"INTRA-OCULAR LENSES vs CONTACT 
LENSES IN APHAKIA" 


REECE ERE ERR RRR REE RE REERERRERRERRERERERE REE 












Registration Fee: 
$50.00 (Luncheon and Cocktail Reception included) Resi- 
dents: $25.00 






For Registration and further information, please write: 






Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
"may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 
is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 


0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects 
Precautions: 1. Gonioscopyis recommended prior to initiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


gta, | The Ophthalmos Division 
AYERST LABORATORIES 
“me | New York, N.Y. 10017 7312 
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Problem: Scleral Buckling 


How to prepare ascleral buckle tunnel — a partial-depth 
sclerotomy — the exacting phase of detached retina correction 
requiring delicate, well-controlled cutting and delamination. 


Answer: Fifty-Seven 

Assemble a stainless steel, sterile, disposable Beaver No. 57 blade into a Beaver 
No. 3K stainless steel chuck handle, a 3K-57 combination — the best combination 
for solving a delicate surgical problem. 


RUDOLPH Beaver INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD * BELMONT, MASS. 02178 
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CA-2 100" FLUORESCEIN ANGIOGRAPHY 


Fully automated sequencing at 1 fps. 

Automatic preset delay between 

fluorescein injection and sequence photography. 
Compact electronics. 

Integrated picture index data box. 

Widest angle photographs available 

showing complete fluorescein circulation. 
Standard fundus photography with push 

button ease. 

Greatly reduced patient file space. 

View your patient's pathology in absolute 
perspective. Eliminates mapping. 

Guaranteed for twelve months. 



















Photo courtesy of M. MEHU, photographer 
and W.A.J. van Heuven, M.D., 
Ophthalmology Dept., 


Unretouched clinical photograph Albany Medical College, New York 
Patents pending 


SCLERAL MARKER FOR CRYOGENIC PROCEDURES 


The ideal scleral marking instrument 
for accurate localization prior to cryoapplication. 


















The automatically controlled marking pulses are 
of short duration resulting in superficial burns to 
the sclera only. 





Useful in both pre-cryoapplication 
localization and post surgery 
examination. 


Transillumination of the probe tip 
is visible even under full 

illumination of the indirect 
ophthalmoscope. 


CLINITEX, INC. 183 Newbury St. ө Danvers, Mass. 01923 U.S.A. 
PLEASE У 


SEND []lCA2 L]SCLERAL MARKER 
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a | THE FIRST 

1 INTERNATIONAL PHOTOCOAGULATION CONGRESS 
if 


Columbia University 
College of йл еа and Surgeons 
an 


The Edward S. Harkness Eye Institute 


The Waldorf-Astoria New York 
September 28 - October 1, 1975 


Co-Sponsors 





y: Carl Zeiss, Inc. Coherent Radiation 
d Alcon Laboratories, Inc. 








THE FIRST 
INTERNATIONAL PHOTOCOAGULATION CONGRESS 





PROGRAM 


€ The Indications, Contraindications, Complications, and 
Technical Photocoagulation Approaches to Peripheral 
Chorioretinal Diseases: 


€ The Instrumentation and Technical Parameters of 
Photocoagulation 


€ The Ocular Histopathologic Response to Xenon-arc and Degenerations 


Laser Photocoagulation Detachments 
Retinoschisis А 
€ The Prephotocoagulation Evaluation/Preparation and Tumors 


Postphotocoagulation Management of the Patient Inflammatory Diseases 
€ The Current Diagnostic Approach, Indications, € The Indications and Photocoagulation Techniques for 
Complications and Photocoagulation Techniques with Anterior Segment Diseases: 


Retinal Vascular Diseases: Photoiridotomy 


Diabetic Retinopathy 
Retinal Vascular Occlusion 
Sickle Cell Retinopathy 
Retrolental Fibroplasia 
Eales' Disease 

Coats' Disease 


lris Cysts 

Photomydriasis 
lridocyclitic Membranes 
Photocoreplasty 
Laserotrabeculotomy 

Other Glaucoma Procedures 


Leber’s Disease 

Other Retinal Vascular Abnormalities € The Basic Principles, Application, and Interpretation of 
Ancillary Diagnostic Examinations (Fluorescein Angio- 
graphy, Hemobarometry, Hemotopography, and 
Macular Function Tests) 


€ The Classification, Evaluation and Photocoagulation 
Therapy of Diseases of the Macula: 
Central Serous Detachment of Sensory Retina 
(CSC, CSR) 
RPE Detachment 
Senile Atrophic and Exudative maculopathy 
Angioid Streaks 
Subretinal Neovascularization 
Other Maculopathies 


Credit in Category 1 A.M.A. Award for twenty-one hours. 


Continued — 
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| THE FIRST INTERNATIONAL PHOTOCOAGULATION CONGRES: 


September 28—October 1, 1975 
New York City, New York 


Yes, E] My wife and 1 ti | will be attending 


Congress Registration (fee includes reception, cocktail party, and banquet) L Physicians $390.00 []Wives $125.00 
Optional Workshops [Physicians $30.00 


NAME 





ТЕВЕ Е ee EY STATE ZIP CODE 


TELEPHONE NO. 


Enclosed is my check for $ 


e Please make checks payable to: Yes O , | (We) will be staying at the Waldorf-Astoria 


: Hotel, official headquarters for the Congress. Please send i 
McRand Enterprises, Inc.—Congress Managers hotel reservation forms. 
222 E. Wisconsin 


5 Lake Forest, Illinois 60045 Credit in Category 1 A.M.A. Award for twenty-one hours. 


— т We TW TANTEURRREKUCSTOUREMENHSES THERIOT eS RE SE Tr аз. 


WORKSHOPS AND EXHIBITS = = > 


Small Conference Sessions and Workshops with Laser Photocoagulation of Animals and in 
Fluorescein Angiography, directed by individual faculty members, will be utilized to 
provide supervised instruction in diagnostic examination and photocoagulation techniques. 





Exhibits by organizations providing products and services in the field of 
photocoagulation, fluorescein angiography, and other diagnostic and therapeutic ocular 
procedures. 





FACULTY 


Professor Dr. G. Meyer-Schwickerath Guest of Honor 
Hufelandstrasse, Germany 


Francis A. L'Esperance, Jr., M.D. Congress Chairman ` 


Lloyd M. Aiello, M.D. 


Boston, Massachusetts 


— Pierre Amalric, M.D. 


' Albi, France 
JA William H. Annesley, Jr., M.D. 


Upper Darby, Pennsylvania 
David J. Apple, M.D. 


— Chicago, Illinois 
= Hugh Beckman, M.D. 


Detroit, Michigan 


_ Rolf K. Blach, M.D. 


. London, England 


Eric J. Cambie, M.D. 
Ghent, Belgium 


. Matthew D. Davis, M.D. 


. Madison, Wisconsin 


New York, New York 


Robert M. Ellsworth, M.D. 


New York, New York 


J. Donald M. Gass, M.D. 
Miami, Florida 


Walter J. Geeraets, M.D. 
Richmond, Virginia 
Morton F. Goldberg, M.D. 
Chicago, Illinois 

Paul Henkind, M.D. 
Bronx, New York 


William A. James, M.D. 
New York, New York 


Michail M. Krasnov, M.D. 
Moscow, U.S.S.R. 


Hans-Walther Larsen, M.D. 
Hellerup, Denmark 


Hunter L. Little, M.D. 
Palo Alto, California 


J. Wallace McMeel, M.D. 
Boston, Massachusetts 


A. Edward Maumenee, M.D. 


Baltimore, Maryland 


Edward Okun, M.D. 
St. Louis, Missouri 


Arnall Patz, M.D. 
Baltimore, Maryland 


Robert R. Peabody, M.D. 
Sacramento, California 


Harold F. Spalter, M.D. 
New York, New York 


SOCIAL PROGRAM 


Bradley R. Straatsma, M.D. 
Los Angeles, California 


William S. Tasman, M.D. 
Philadelphia, Pennsylvania 


Arthur Vassiliadis, Ph.D. 
Menlo Park, California 


Robert C. Watzke, M.D. 
lowa City, lowa 


Achim Wessing, M.D. 
Hufelandstrasse, Germany 


Paul C. Wetzig, M.D. 
Colorado Springs, Colorado 


H. Christian Zweng, M.D. 
Palo Alto, California 





We have planned what we believe to be an enjoyable social program for the husbands and 
wives. We will draw upon some interesting and unique aspects of New York, such as: a 
cocktail party at a world renowned attraction, an elegant banquet at the Waldorf-Astoria, 


and cultural and sightseeing tours of the city. 





Wrong role? Or a rough scene? 


Flow has ways of helping your patients adjust to 
contact lenses with more comfort. Clearly. 


Cleans for keeps —duo-FLOW®. 


One cleaning/storage solution for complete 
off-cornea lens care. Germicidal hydration and 
cleaning with a nonionic agent and alkaline pH 
(8.0) to asepticize and hydrate thoroughly, con- 
tinuously and safely. 


For new wearers or overwear—aqua-FLOW®. 


A normalizing eye drop with both emollient and 
cushioning effects. Restores precorneal film 
and helps relieve corneal insult. 


New soft contact lens cleaner—Pliagel®, for 
use with HydroCurve™ (hefilcon A) Contact 
Lenses—PHP.* Sterile, nonionic detergent of 
high molecular weight. 


HydroCurve™ Soft Lenses, Inc. *PHP (U.S, Pat. 3,721,- 
657) Trademark of Automated Optics, Inc. 


Wet and refreshing — hy-FLOW*. 


Sterile, mildly hypertonic formula with extra 
anti-microbial activity, the proper pH, and true 
emolliency. Protects while it soothes and lubri- 
cates. 


Perfect nesting place —porta-FLOW®. 
Ingenious case for cleaning and storage is 
small, double-chambered, leakproof and con- 
tains built-in mirror. Maximizes protection. The 
case that doesn't have to be given away. 


Extra cleaning — d-FILM*. 

Nonionic gel for extra cleaning of naturally 
occurring ocular debris plus oils, cosmetics, 
sprays. Preferred over liquid by 92% of 
patients tested. 


FLOW products — make the scene with even the toughest cases. 


| FLOW PHARMACEUTICALS, Inc. 


New headquarters: 
3780 Fabian Way, Palo Alto, CA 94303, (415) 329-0970 


Wr bu Half. Slitlump,<: 


of OW that the 


MARCO V 


is here 


Hruby lens 
Tilt mechanism 
Elevation control 


IMMEDIATE DELIVERY 
from your local distributor. 


Af M ARCO | 1409 San Marco Boulevard 
Jacksonville, Florida 32207 7 (904)396- 4210 - 








The look of 

the future in 

topical 

ophthalmic therapy 


ISTUMM 


Ophthalmic Spray | 
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Lederie presents: |/ OI UISA 


Ophthalmic Spray 


The first ophthalmic delivery system 
as precise as you are. 
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consistent accuracy 


Unlike inconsistent drop delivery, MISTURA 
assures more precise therapy. Placed flush 
over the orbit, it delivers a gentle pre-measured 
mist equal to 1.7 drops per application. 


no help needed to apply 


It’s the topical delivery system engineered for 
accurate and convenient self-application. 
It ends patient-dependence on someone 
else to apply medication, minimizing the 
possibility of missed doses when no help is 
available, or wasted medications when the 
help-needing patient uses dropper 
medications by himself. Dropper-phobics, 
loners, invalids, geriatric and parkinsonian 
patients, will especially appreciate the 
difference. 


not an aerosol, but a gentle metered mist 


engineered for safety 


MISTUR avoids the dropper's potential for 
eye injuries, especially when used by patients 
with vision or coordination problems. The 
eye-scope fits flush over the orbit to prevent 
accidental entry. 


protects against patient dropout 


AMISTURA encourages patient loyalty. It’s easy 
to use at home or away. Patients will feel 
free to use it in public. It may be applied 
without bending the body ortilting the head. 


\ Please see prescribing information on last page of this advertisement. 
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eye-scope 


1.7 drops per stroke 


|. nocomeal 
contact 








STUR 


Ophthalmic Spray 


Engineered to assure 
precise dosage for 
more precise therapy 


Encourages patient adherence to 
dosage regimen 
Due to its reliability —1.7 drops per 
application— gentle mist and push- 
button simplicity, MISTURA helps achieve 
consistent compliance with your regimen. 
It avoids "dropper-phobia" and 
encourages every patient type to 
maintain therapy. 
A wide margin of safety 
MISTUM was engineered to prevent 

` global contact. Its ultra-smooth eye- 


scope minimizes the possibility of injury. 
Gentler than a drop, faster than a blink 
MISTUR beats the blink reaction with its 
gentle mist, minimizing the possibility of 
dosage waste or error. Unlike drops, 

it provides instant contact with the entire 
absorbing surface. 

Straightforward delivery 

ASTURA ends the need for awkward, 
uncomfortable positions. It’s placed 
directly over the eye and rests on the 
cheek for controlled use. 


Please see prescribing information on last page of this advertisement. 
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Ophthalmic Spray 

better because it avoids 
the inconsistency of 
drop medication usage 





Test results of 12 ophthalmic products 
in squeeze-type plastic bottles reveal: 
- Drop-weight and drop-size increased as the dispensing angle increased— 
even when using identical products made by different manufacturers. 
- Variations in drop-weight as great as 54% from product to product. 
- Size and shape of dispensing tips produced drop-size variations as great as 70%. 


LEGEND: 

A= Flat Surface Orifice 

B — Concave Surface Orifice 
C=Convex Surface Orifice — Friction Rib 
D= Convex Surface Orifice 

E = Unit dose dispenser 





A B C D 


Tests conducted by the Lederle Pharmaceutical Product Development Section 





Average 
Dispensing Average Drop Weight Drops/ml. 
Ophthalmic Orifice 459 90° 45° 90° 
Atropine 1% A 37.6 mg. 48.9 mg. 30.2 22.6 
Pilocarpine HCI 296 A 33.0 444 28.6 21.6 
Homatropine HBr 2% A 36.2 45.9 27.6 20.2 
Scopalamine HBr 1/4% A 36.4 47.1 28.8 21.3 
Pilocarpine Nitrate 2% B 40.3 47.0 244 19.8 
Epinephrine HCI .65% B 43.9 49.5 244 20.8 
Pilocarpine HCI 2% B 40.9 49.4 21.4 19.8 
Proparacaine HCI 0.5% B 31.6 35.0 30.8 30.3 
Phenylephrine 10% © 29.5 34.1 29.4 29.0 
Pilocarpine HCI 296 © 34.4 36.6 25.4 28.0 
Tetracaine HCI 0.5% D 35.2 37.2 29.8 29.0 
Mild Silver Protein 20% E 24.0 29.3 38.5 38.5 


Please see prescribing information on last page of this advertisement. 


SLU 


Ophthalmic Spray 


engineered for all your patients 






І can use a dropper- {сап use a dropper- 


without difficulty with some difficulty 
- Encourages patient adherence to dosage regimen - Easy to self-apply at home or away 
- Consistent dosage accuracy - No aiming, no wasted medication 
- No mirror needed - No mirror needed 
- Handsome streamlined design - Held against orbit to assure steadiness 
-Can be used anywhere - Engineered to promote dosage adherence 
- No need for awkward positions - Awide safety zone to prevent injury 
- Fast coverage 


- No need for patient to bend his head back 
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use ad l've never used a dropper 


3 

cant 

- “Straightforward” delivery— eliminates the need for - Designed to avoid “dropper phobia” 

patient to bend his head back - No experience needed А 

- Even tremor patients can apply - No practice needed— patient instructions make it 

- No thin tapered end to cause global injury as easy to use as pressing a button 

- No eye contact with medication outlet - No blink reaction to waste dosage A 

- Gentler than a drop, faster than a blink - Engineered for safety а 


- Designed for immediate patient acceptance 
- Consistent accuracy—1.7 drops per application 


48 , 


for patients with problems. 
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The help-needed patient The vertigo-prone The tremor patient 

No help needed when he No need for awkward positions The eye scope rests against 
uses self-applying MISTURA. with MISTURA. orbit to assure steadiness. 
The self-conscious The uncoordinated The geriatric 

May be taken without help, No misses with MISTURA, no fear No help needed, no aiming 
without bending head back. of dropper induced optic injury. no misses. 
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Please see prescribing information on last page of this advertisement. 


. The look 
of the future 
isa 
system for today 





Lederle offers: 


14 different choices for using today’s major 
breakthrough in ophthalmic delivery systems. 


METRA D.Zr 
Peyerrre wc 
3275 өт 


OPHTHALMIC 
Sete, 








...апа many more to come 


Please see prescribing information on last page of this advertisement. 





AURA 


Ophthalmic Spray 


MISTURA™ р Phenylephrine HCI 0.12% Ophthalmic Solu- 
tion Sterile 

Description: MISTURA D is a decongestant that whitens the eye and 
relieves minor eye irritations caused by hay fever, colds, dust, wind, 
swimming, sun, smog or hard contact lenses. 

Contains: Phenylephrine HC! 0.12% with: antipyrine 0.1%, sodium 
phosphate dibasic, sodium phosphate monobasic, disodium edetate, 
sodium acetate, sodium thiosulfate, benzalkonium chloride 1:25,000 
and purified water. Hydrochloric acid or sodium hydroxide is added to 
adjust pH to approximately 6.75. 

Directions: Use 1 mist application in the affected eye(s). May be repe- 
ated in 3 or 4 hours as needed. 

When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA D. 

Caution: Should not be used in the presence of narrow-angle 
glaucoma. 

Warning: If irritation persists or increases, discontinue use. Keep con- 
tainer tightly closed. 

NOTE: Not for use with the soft contact lens. 

How supplied: Available in sterile 15 ml. mist dispensing bottles. 
MISTURA™ D.Zn Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 

Description: Zinc sulfate 0.25%, phenylephrine HCI 0.12% with: 
benzalkonium chloride (0.0075%), polysorbate 80, sodium bisulfite, 
sodium citrate, sodium chloride, (and purified water). Sodium hydroxide 
is added to adjust pH to approximately 6.9. 

Actions: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly 
astringent solution of zinc sulfate and phenylephrine that provides 
prompt symptomatic relief of ocular irritation by whitening the inflamed 
eye and reducing mucus. 

Indications: MISTURA D.Zn can be used when an astringent and 
decongestant is needed for relief of minor eye irritations such as those 
associated with hay fever, colds, dust, wind, sun, smoke, smog, swim- 
ming or hard contact lenses. 

Contraindications: MISTURA D.Zn should not be used in the presence 
of narrow-angle glaucoma. 

Warnings: If irritation persists or increases, discontinue use and consult 
a physician. 

Dosage and administration: Use 1 mist application in the affected 
eye(s). May be repeated in three or four hours as needed. 

When used according to accompanying directions for use, each applica- 
tion delivers approximately 1.7 drops of MISTURA D.Zn. 

NOTE: Keep container tightly closed. Not for use with the soft contact 
lens. 

How supplied: Available in sterile 15 ml. mist dispensing bottles. 
MISTURA™ C Carbachol Ophthalmic Solution Sterile 
Contains: Carbachol 0.75%, 1.5%, 3% with: benzalkonium chloride 
1:20,000, disodium edetate, sodium chloride, potassium chloride and 
purified water. Hydrochloric acid or sodium hydroxide is added to adjust 
the pH to approximately 5.6. 

Actions: MISTURA C carbachol provides a more rapid and prolonged 
miosis than pilocarpine and can lower intraocular pressure when other 
miotics have had to be replaced due to irritation, insensitivity or insuffi- 
cient potency. 

Indications: Effective in reducing intraocular pressure in open-angle or 
narrow-angle glaucoma. Particularly useful in eyes which have become 
irritated by or resistant to pilocarpine. 

Contraindications: Carbachol is contraindicated in the presence of 
corneal abrasion and should never be administered orally or by injection. 
Miotics are contraindicated where pupillary constriction is undesirable 
such as in acute iritis. 

Precautions: Administer with caution if the epithelial barrier of the 
conjunctiva and cornea has been reduced by topical anesthetics, 
tonometry or trauma or if the patient is asthmatic. Headache and ciliary 
spasm with resultant temporary decrease in visual acuity may occur. 
Dosage must be individualized to avoid aching of the eye and frontal 
headache caused by constriction of the iris sphincter and ciliary muscle 
spasm. 

Dosage and administration: One mist application two to three times 
daily. However, the dosage should be adjusted to meet the needs of the 
individual patients. This is made easier with MISTURA C available in 
three strengths. 
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When used according to the accompanying directions for use, each ap- 
plication delivers 1.7 drops of MISTURA C. 


How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA™E |-epinephrine Ophthalmic Solution Sterile 
Description: Contains: levo-epinephrine (as the HCI) 0.25%, 0.5%, 1%, 
2% with: benzalkonium chloride, sodium metabisulfite, disodium ede- 
tate, sodium chloride, hydrochloric acid qs ad pH approximately 3.0, and 
purified water. 

Actions: The capacity of MISTURA E /-epinephrine to decrease the 
aqueous inflow in open-angle glaucoma has been well documented. 
Studies have also shown that prolonged topical epinephrine therapy 
offers significant improvement in the coefficient of aqueous outflow. 
(Becker! found that 55% of 72 patients showed a 50+% increase in out- 
flow facility 6-24 months atter initiation of topical epinephrine therapy) 
MISTURA E is effective alone in reducing intraocular pressure, and is 
particularly useful in combination with miotics for difficult-to-contro! pa- 
tients. The addition of MISTURA E to the patient's regimen often provides 
better control of intraocular pressure than miotics alone (Ballentine and 
Garner? indicated that with 80% of the uncontrolled open-angle 
glaucoma patients control might be expected with the addition of topi- 
cal epinephrine therapy) 

Indications: Chronic simple glaucoma. 

Contraindications: Should not be used in patients who have had an 
attack of narrow angle glaucoma since dilation of the pupil may trigger 
an acute attack. 

Warnings: Undesirable side reactions may include: eye pain or ache, 
browache, headache, conjunctival hyperemia and allergic lid reactions. 
Adrenochrome deposits in the conjunctiva and cornea after prolonged 
epinephrine therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and should be 
used with caution in these patients?. 

Precautions: Epinephrine in any form is relatively uncomfortable upon 
instillation. However, discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dila- 
tion of the pupil may trigger an acute attack of glaucoma. 

Dosage and administration: The usual dosage is 1 mist application 
once or twice daily. However, the dosage should be adjusted to meet the 
needs of the individual patients. This is made easier with MISTURA E 
available in four strengths. 

When used according to the accompanying directions for use, each ap- 
plication delivers 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discolors or 
a precipitate forms it should be discarded. Not for injection. 

How supplied: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml. 
mist dispensing bottles. 

REFERENCES 

1. Becker, B., Pettit, T.H., and Gay, A.J.: Arch. Ophth. 66:219, 1961 

2. Ballentine, E.J., and Garner, L.L.: Arch. Ophth. 66:314, 1961 

3. Kolker, A.E., and Becker, B.: Arch. Ophth. 79:552, 1968 


MISTURA™ p Pilocarpine Hydrochloride Ophthalmic 
Solution Sterile 

Contains: Pilocarpine HCI 2%, 1%, 2%, 3%, 4%, with: benzalkonium 
chloride 1:25,000 as a preservative sodium acetate, disodium edetate, 
sodium chloride, and purified water. 

Indications: MISTURA P pilocarpine HCI is indicated for: 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mydriasis in an acutely glaucomatous situation. 
3. Use following treatment with cycloplegics to reverse mydriasis. 
Precaution: Undesirable side reactions to MISTURA P are rare; 
however, on prolonged use, classic mucosal sensitization to pilocarpine 
may occur. 

Dosage and administration: 

1. For glaucoma, the recommended dosage is 1 mist application two to 
four times a day of the selected concentration; patient response may be 
variable. 

2. To aid in emergency miosis, 1 mist application of the higher concen- 
trations should be used. 

3. The dosage and strength required to reverse mydriasis depends on 
the cycloplegic used. 

When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA P. 

How supplied: MISTURA P pilocarpine НСІ 2%, 1%, 2%, 3%, 4%, is 
available in sterile 15 ml. mist dispensing bottles. 


LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965. 


rE 
Worth Four Dot Near Test No. 250 


Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 "D" 
batteries (not incl.). Equipped with hanging hook. 









Allen Lorgnette Pinhole Occluder 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 
for patient to "cheat" when using. Attached 
multiple pinhole flips down easily. Made of high 
impact, black linen phenolic. Virtually indestructible. 










Make testing 
easier and more 
— аЛ ever... 


DA LA UR 
Ophthalmic 
Testing Aids. 

















1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 

felt screen with special grey plotting pencil and 

eraser. No pins needed. Exclusive hidden mounting 

system permits 18" vertical adjustment with 

fingertip pressure. Stays put wherever you let go. 

* 5,10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 
black thread. 


* Generous supply of printed recording charts 
included. 

* 1-1/2 and 2 meter screens available on 

special order. 












Opticokinetic Drums 

No. 300 

Professional quality, lightweight, ball bearing drum 
which spins effortlessly at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-grip handle of 
enameled hard wood with hang-up hook. 

No. 301, Pediatric Model 

Same as No. 300, except features lively, full-color, 
cartoon animal characters to hold the youngster's 
attention. 

No. 303 

Same as Style 300, except for smaller size, which 
fits in medical bag. 





























For full details and complete line catalog, write or phone: 


4 i.) DA- -LAUR INCORPORATED 


DEPT. A., 5 BRIDGE STREET, WATERTOWN, MASS. 02172 • E d^ 926-0110 
Designed by Ophthalmologists for Ophthalmologists ® 
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THE BASIC SCIENCE COURSE 
UNIVERSITY OF PENNSYLVANIA 
OFFICE OF CONTINUING ME 
SCHEIE EYE INS 


July 7, 1975 through Oc 


The sixteen week Basic Science Course in Ophthalmok 
graduates entering their residency training in Ophthalmo 
work. Instruction is by lecture, demonstrations, laboratory 
and practice clinics. Full use is made of the facilities of th 
Pennsylvania. The program is under the organization 

Professor of Ophthalmology and Chairman of the Departr 
posed of members of the Department of Ophthalmology, t! 
of the University of Pennsylvania and is supplemented Б 


Boeder, Paul A., Ph.D. Hoov 
Bloom, Shirley, M. D. : John 
Carpenter, Malcolm, M. D. Jone 
Donaldson, David D., M. D. Koell 
Ellis, Philip P., M. D. Kurz, 
Flick, John H., M. D. Гат! 
Forster, Н. Walter, Jr., М. О. Leme 
Friedman, Ephraim, M. D. Link: 
Gager, Walter E., M. D. Mish 
Haas, Joseph S., M. D. Roy, 
Hallett, Joseph W., M. D. Wobi 


Subjects include: Anatomy, Principles of Anesthesia, Bacteri 
Patient Care, Cryosurgery, Electron Microscopy, Embry: 
Gonioscopy, Genetics, Neuro-Ophthalmology, Ocular Motilit 
Perimetry, Pharmacology-Physiology, Principles of Laser Ene 
Principles of Tonometry and Tonography, Ultrasound in Ophtl 





Tuition is $575.00. To enroll in the full course, physicians mu: 
cate is awarded on completion and time spent in the course is: 
of Ophthalmology, and is approved for veterans under Title 38 
listed as a continuing medical education activity, Category |, 
Details are available on request. All or any portion of the cout 


Persons wishing further information should write to: 


The Director, Office of Continuing M 
Room 289, School of Me 

University of Pennsylvania Met 
Philadelphia, Pennsylvanie 








Barnes-Hind 
now offers the most stable 


epinephryl borate 





Eppy/N and Epinal both look 
almost colorless at beginning 

of accelerated oxidation study. 
Photo unretouched. 


Fresh 1% solutions of Eppy/N and 
Epinal were used, with 50 ml. each placed 
in 100 ml. graduated cylinders. Filtered, 
purified water was added regularly to 
replenish water lost to evaporation. 

Samples were subjected to bubbling 
air, 24 hours a day, for duration of study. 
Air was pumped by identical Metaframe 
Hush-11 pumps through glass tubes 
extending to the bottoms of the cylinders. 
Initially, both samples were colorless. 





After 27 days of exposure to 
bubbling air, Epinal turned dark 
brown while Eppy/N remained 
stable. Photo unretouched. 


Both acquired a straw color during the 
study, with Epinal discoloring more rapidly 
than Eppy/N. Epinal became progressively 
darker, turning dark brown by the 27th day. 
Eppy/N was still a light yellow on the 27th 
day. Samples were exposed to ordinary 
laboratory atmosphere and fluorescent 
lighting during the study which was 
continued for 64 days. Eppy/N was still 
light yellow and 100% potent and available 
on the 64th day of bubbling. 


| .. with 
the comfort you and your 
patients remember. 


For the treatment of open-angle 
glaucoma, Barnes-Hind brings 
outstanding shelf and patient-use life 
to the most comfortable epinephrine 
available. Only Eppy/N contains 
100.0% free base epinephrine, so it 
is readily available for ocular 
penetration. 

New Comfort — Eppy/N is 
formulated at an optimum physiologic 
pH of 7.4. Of all epinephrines, only 
Eppy/N is adjusted to the natural 
pH of tears. 

New Effectiveness — Eppy/N does 
not produce reflex tearing, thus to be superior. 
minimizing dilution and maximizing ES AN i is oda 
epinephrine availability. old) and 1% Epinal (14 months old) 

New Stability — Accelerated testing were opened the same day. Two drops 


d were removed from each bottle each 
dramatically showed that Eppy/ N day and the dropper replaced. After 





Patient-use studies again 
show Eppy/N's stability 


outlasted the other borate formula- 51 days, Eppy/N was pale yellow— 
tion. Details of these controlled Epinal turned dark brown as shown in 

: В the unretouched photo above. 
studies are available from Barnes- 


Hind. 

Eppy/N provides new relief for 
your glaucoma patients. Your 
Barnes-Hind representative will be 
glad to give you full details and 
product samples. 


Eppy’ 


(epinephryl borate) 1/296, 1% 





Eppy/N, 
for good reason: 


Eppy/N was developed in response to doctors’ requests for 
ah epinephrine with the outstanding therapeutic excellence 
and comfort of Eppy® and which embodied longer shelf 
and use-life without compromising its primary benefits. 
The result was Eppy/N —the only proper successor to 
Eppy, the first epinephryl borate. 


New Comfort —an optimum pH 
of 7.4, adjusted to the actual pH 


of tears. 


New Effectiveness — No reflex 


tearing means maximizing 
epinephrine availability. 





New Stability — as shown in laboratory 
studies, Eppy/N outlasts all other epinephryl borates. 


Barnes-Hind Eppy remains available in 1⁄2% and 1% 
solutions for the many patients who have successfully used 


it throughout the years. 


Composition: A sterile solution containing 
10% or 1% epinephrine (free base) buffered 
at pH 7.4, erythorbic acid, boric acid, poly- 
vinyl pyrrolidone and polyoxyl 40 stearate; 
preserved with benzalkonium chloride 0.01%. 
Eppy/N 10% is isotonic and Eppy/N 1% is 
mildly hypertonic. 


Indications: For simple open-angle glaucoma. 


Dosage: One or two drops in each eye prefer- 
ably at bedtime or as directed. The frequency 
of instillation should be titrated tonometri- 
cally to the individual response of each 
patient. This requires direct and continuous 
medical supervision. When used in conjunc- 
tion with miotics, the miotic should be 
instilled first. 


Warning: Should not be employed where the 
nature of the glaucoma has not been clearly 
established. Contraindicated in narrow-angle 
glaucoma. Use with caution in hypertension. 


Side Effects: Prolonged use may produce 
extracellular pigmentation in the palpebral 
conjunctiva which is innocuous. On rare 
occasions, systemic side effects have been 
observed. These include occipital headaches, 
palpitation, paleness, acceleration of heart 
beat, trembling and perspiration. 


Caution: U.S. Federal law prohibits dispens- 
ing without prescription. 

How Supplied: 7.5 ml. glass bottle with 
accompanying sterile dropper. 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road, Sunnyvale, California 94086 


е”! Give You. 


an even 


break 


Every lime 


You can count on razor blade 
fragments of equal size and ideal 
shape when you use Sparta’s 
stainless steel pre-cut Micro Blades. 
What's more, they're individually 
sterilized in separate packages and 
mounted for easy grasping with 
either our own special blade fragment 
holders or with any blade breaker! 
Incidently, have you noticed our 
new Micro Blade Holders їп 9.5 ст 


with Sparta Pre-Cut Razor Blade Fragments 


and 12.5 cm lengths? A special 
automatic blade grasping device 
assures perfect edge alignment while 
their light weight makes them 
extremely comfortable to work with. 
But if its the more familiar blade 
breakers you're looking for, we've 
got them too! 

For more information ask your 
Sparta Representative for a demon- 
stration or write to us direct. 





SPARTA INSTRUIVIENT CORPORATION 


ЗОБ FAIRFIELD AVENUE / FAIRFIELD, N.J. 07006 / (201) 575-1344 
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THE AMERICAN ACADEMY OF FACIAL PLASTIC 
AND RECONSTRUCTIVE SURGERY 


presents its 


SECOND INTERNATIONAL SYMPOSIUM ON PLASTIC AND 
RECONSTRUCTIVE SURGERY OF THE HEAD AND NECK 
JUNE 8-13, 1975, CHICAGO 


The program will present many of the world’s foremost specialists in facial plastic and reconstructive surgery. 


Through panel discussions, courses and other curriculum media, these distinguished surgeons and physicians will share their 
knowledge, skills and experience in plastic and reconstructive surgery of ... the nose ... oral cavity, tongue and jaws ... 


pharynx, larynx, esophagus and trachea... face . . . auricle. . . eyelid. 


Instructional ceurses will include: 

Rhinoplasty • Septorhinoplasty * Nasal Reconstruction • Corrective Rhinoplasty • Septal Reconstruction • Rhinomanometry 
e Nasal Grafts and Implants • Tip Rhinoplasty • Rhytidoplasty • Blepharoplasty * Adjunctive Procedures in Rhytidoplasty 
e Laryngotracheal Reconstruction • Oral Cavity Reconstruction • Esthetic Repair of Facial Defects • Head and Neck 
Reconstruction * Flaps and Grafts • Scar Camouflage • Z-Plasty Principles • Otoplasty Techniques * Mandibular Reconstruc- 
tion • Mandibular Fractures e Maxillary Fractures • Facial Chemosurgery * Augmentation Mentoplasty • Revision Rhino- 
plasty * Hair Transplants • Photography in Plastic Surgery * Medicolegal Aspects of Plastic Surgery * Intra-Oral Recon- 
struction * Composite Grafts 


For information and registration write: 


George A. Sisson, M. D., General Chairman 
Second International Symposium 

303 East Chicago Ave. 

Chicago, Illinois 60611 











THE WILMER PHOTOCOAGULATION COURSE 


WILMER INSTITUTE 
JOHNS HOPKINS HOSPITAL 


April 14, 15, 16, 1975 


Wilmer Faculty 
Arnall Patz, M.D. Stuart L. Fine, M.D. 


Guest Faculty 
Lloyd Aiello, M.D. Robert Peabody, M.D. Arthur Vassiliadis, Ph.D. 
Francis A. L’Esperance, M.D. Hunter L. Little, M.D. H. Christian Zweng, M.D. 


Topics include: 
Principles of fluorescein angiography in retinal vascular and macular diseases 
Selection of patients for photocoagulation 
Techniques of argon and xenon photocoagulation 
Demonstration of commercially available instruments 
Argon laser photocoagulation in monkeys 
Conferences on patient management and complications 


Fee—$350 includes luncheons and banquet. 
Registration limited and advance registration required. 


For further information write: Mrs. S. Podell, Secretary to Dr. Patz 
Room 155, Wilmer Institute 
Johns Hopkins Hospital 
Baltimore, Maryland 21205 
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NOW FEATURED IN 
CLEAR WHITE OR SOLID 
YELLOW OPHTHALMIC 
CROWN GLASS 


World-famous Volk diagnostic lenses are immediately 
available! Each lens has a front ASPHERIC surface, 
precision ground and polished, and an exact coacting 
spherical back surface, producing superior illumination 
of the fundus, greater patient comfort and tolerance, and 
an aberration-free aerial image of the fundus. Our yellow 


SPECIFICATIONS 


LARGE STANDARD 
DIAMETERS | DIAMETERS 
SPECIFY CLEAR WHITE OR YELLOW LENSES 



















14-D 52mm 45mm 
. 20-О 48mm 35mm 
31mm 








for Indirect Ophthalfnoscopy 


| 





lenses reduce total radiant energy for greater safety and 
comfort by removing unnecessary blue and violet light. 
Larger diameter lenses for examination and large field 
of view; smaller lenses for retinal surgery and 
observation. Order from leading ophthalmic instrument 
dealers. Send for technical bulletin. 


DIAGRAM SHOWING LARGE, CLEAR, 
UNDISTORTED 3-DIMENSIONAL AERIAL IMAGE 
PRODUCED BY VOLK CONOID LENS 


re 




















_ . Manufacturer TECH OPTICS, INC. U.S.A. 


7255 INDUSTRIAL PARK BOULEVARD 


MENTOR, OHIO 44060/(216) 942-6161 


ZONOID* REGISTERED TRADEMARK 
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BOSTON UNIVERSITY 
AND 
TUFTS UNIVERSITY 
SCHOOLS OF MEDICINE 


ANNOUNCE 


A COURSE IN LACRIMAL SURGERY 


April 25, 1975 


Colonnade Hotel 
Boston, Massachusetts 


The Department of Postgraduate Education of the Boston 
University Medical Center is fully accredited by the Ameri- 
can Medical Association. 


For further information, please write or call 


Department of Postgraduate Education 
Boston University Medical Center 

720 Harrison Avenue, Suite 206 
Boston, Massachusetts 02118 

(617) 247-1973 








CENTRAL FLORIDA 
SOCIETY 
of Ophthalmology 
Spring es 
Lake Buena Vista 


Host Community 
to 





Orlando, Florida 


Dates: May 16,17,18, 1975 


Speakers: Miles Galin M.D. 
Edward Norton M.D. 
Registration fee: $75.00 
Deadline for room reservations 
April 16, 1975 


For further details 
Write: James A. Stokes M.D. 
55 West Miller St. 
Orlando, Florida 32806 





Pilocar 
Twin Pack 


(pilocarpine hydrochloride) 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solu- 
tions are buffered, stabilized solutions of 
pilocarpine hydrochloride and hydroxy- 
propyl methylcellulose. The solutions are 
available in concentrations of 0.5%, 1%, 2%, 
3%, 4% and 6% pilocarpine hydrochloride. 
All the concentrations, in addition to the 
respective amount of the pilocarpine, 
contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution 
containing potassium chloride, boric acid 
and sodium carbonate. 

ACTION: As a miotic for treatment of 
glaucoma, especially open angle glaucoma. 
INDICATIONS: As a miotic in the treatment 
of glaucoma, more specifically, the chronic 
simple glaucoma of the open angle type. 
While the closed angle glaucoma differs 
completely from the open angle glaucoma, 
Pilocar Ophthalmic may be used to relieve 
the tension in patients seen early, during 
hospital diagnostic tests, and prior to 
surgery. The most prevalent clinical appli- 
cation for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic 
glaucoma). Pilocar acts as a miotic to con- 
tract the pupil and reduce the intraocular 
pressure, thereby attaining the desired relief. 
In acute glaucoma, the objective aims at 
opening the anterior chamber to lower 
intraocular pressure by medical means, i.e., 
Pilocar, for at least 12 hours prior to 
emergency surgery. 

WARNING: For topical ophthalmic use 

only. If signs of sensitivity develop during 
treatment or irritation persists or increases, 
patient should be advised to discontinue 
use and consult prescribing physician. 
DOSAGE AND ADMINISTRATION: The 
initial dose is one or two drops. This is 
repeated up to six times daily depending on 
individual response. During acute phases, 
the miotic must also be instilled into the 
unaffected eye, as it may be subject to an 
attack of angle closure glaucoma. The 
frequency of instillation and the concen- 
tration of the Pilocar depends on the 
severity of the glaucoma and response of 
the patient. The ophthalmologist must 
ascertain just how much miotic is necessary 
for each individual patient. 

HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2—15 ml. plastic squeeze dropper tip 
bottles—0.5%, 1%, 2%, 3%, 4% and 6% 
pilocarpine HCI. Also available in single 

15 ml. plastic squeeze dropper tip bottles... 
same concentrations. 


SMP Division 


Cooper Laboratories (P.R.), Inc? cath 
San German, Puerto Rico 00753 t o 

















The 





Glaucoma 





Savings T 
Plan 
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Cost is a troubling concern for today’s senior 
citizens. And cost of long-term medication can be 
especially worrisome for the glaucoma patient. 

So, why not help ease the cost burden by 
prescribing Pilocar* Twin Pack. 





Pilocar Twin Pack saves money 

Offers a full 30 ml. of pilocarpine in two 
convenient 15 ml. bottles. 

Available at a price lower than 30 ml. bottles 








of most other brands. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over a single 30 ml. 
size bottle. Patients can pack one in their pocket or 
handbag...leave one conveniently at home. 

Also, the small bottles help maintain sterility 
of the solutions. 

In short, it's easy to see how patient dividends 
add up with Pilocar Twin Pack. 





classic for the cost-conscious 


2 Please see brief summary оп opposite page. 


63 








Diamox-all forms 
Acetazolamide 


i i i DIAMOX retards loss of peripheral 
Diamox preserves the panorama шуш" 
Acetazolami 


secretion of aqueous humor and thus intraocular pressure. 


*In chronic simple (open-angle) glaucoma and secondary glaucoma. 


Before prescribing, consult package insert. 


Indications: Tablets and Paren- 
teral only: For adjunctive treatment 
of: edema due to congestive heart 
failure; drug-induced edema; centren- 
cephalic epilepsies (petit mal, un- 
localized seizures). All forms: Chronic 
simple (open angle) glaucoma, secon- 
dary glaucoma, and preoperatively in 
acute angle closure glaucoma where 
delay of surgery is desired in order 
to lower intraocular pressure. 

Contraindications: When sodium 
and/or potassium serum levels are 
depressed, in marked kidney and 
liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic 
acidosis. Long-term use in chronic 
noncongestive angle closure glaucoma. 

Warning: Although teratogenic 
and embryocidal effects demonstrated 
in mice at more than ten times the 
equivalent therapeutic doses have not 
been evidenced in humans, do not use 
DIAMOX in pregnancy, especially 
during the first trimester, unless 
expected benefits outweigh these 
potential adverse effects. 


Precautions: Increasing the dose 
may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse 
reactions common to all sulfonamide 
derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic 
purpura, hemolytic anemia, leuko- 
penia, pancytopenia, agranulocytosis. 
Early detection is advised and if such 
occur, discontinue drug and institute 
appropriate therapy. 

Adverse Reactions: Short-term 
therapy: (minimal) paresthesias, 
particularly a “tingling” feeling in the 
extremities; some loss of appetite, 
polyuria, drowsiness, confusion. 
Long-term therapy: An acidotic state 
may supervene usually corrected by 
bicarbonate. Transient myopia. 
Other: (occasional) urticaria, melena, 
hematuria, glycosuria, hepatic insuf- 
ficiency, flaccid paralysis, convulsions. 
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Diamox Sequels add convenience to control 


etazolamide Sustained Release Capsules 500 mg. b.i.d. 
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Diamox Sequels Offer: 


Simple b.i.d. Schedule Smooth,Round-the-Clock 
Once-in-the-morning, Control 


once-in-the-evening regimen 

reduces likelihood of skipped helps even out erratic peak- 

pressure periods 500 mg 
д & 


Acetazolamide 
125 mg./250 mg. Tablets 


® ® 


doses. 
Prolonged Therapeutic And DIAMOX Acet- Sodium Acetazolamide Vials of 500 mg. 
azolamide does not interfere with sodium hydroxide to adjust 
pH to approximately 9.2 


Effect 
Sustained release of med- with the activity of miotics 
ication achieves continuous or other topicals. In fact, it The First Family of 
drug action to effectively often provides а complemen- Systemic Glaucoma" Therapy... 
decrease secretion of aqueous tary effect when used with 





Continuous drug action 
Acetazolamide EU Mn Capsules 


humor. miotics. 
— LEDERLE LABORATORIES 
A Division of American Cyanamid Company 
Pearl River, New York 10965 
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GLAUCOMA 


FUNDAMENTALS AND OVERTONES 





A practical course in the diagnosis, medical and surgical therapy of glaucoma, designed for both the less 
experienced and the fully proficient. Concurrent sessions will permit practice in basic techniques 


(gonioscopy, applanation tonometry, stereoscopic funduscopy) and discussion of advanced concepts and 
surgical techniques. 


Given at the Wills Eye Hospital 
By the staff of the Wills Eye Hospital Glaucoma Service 


and guest faculty including, 
P. Kronfeld, M.D., P. Laibson, M.D., P. Lichter, M.D., 
W. Tasman, M.D. and D. Willard, M.D. 


Cost $150.00 Includes two luncheons 
($50.00 for Residents) and a banquet Friday night. 


Friday and Saturday April 4th and 5th, 1975 


For more information or to enroll write: 


George L. Spaeth, M.D. 

Wills Eye Hospital Glaucoma Service 
1601 Spring Garden Street 
Philadelphia, Pa. 19130 


METROPOLITAN EYE AND EAR HOSPITAL, ATLANTA, GEORGIA 
ANNOUNCES THE SECOND ANNUAL SPRING SYMPOSIUM 
OCULAR MANIFESTATIONS OF SYSTEMIC DISEASE 
TO BE HELD AT THE ROYAL COACH MOTOR HOTEL, ATLANTA, GEORGIA 
APRIL 25 and 26, 1975, 


CONSECUTIVELY WITH THE ATLANTA MEETING OF THE 
AMERICAN COLLEGE OF SURGEONS POST GRADUATE COURSE IN OPHTHALMOLOGY 
APRIL 23 AND 24 ON TRAUMA OF THE EYE AND ADNEXA 


SPEAKERS: 


F. PHINIZY CALHOUN, M.D. 

EMORY UNIVERSITY SCHOOL OF MEDICINE 
FRANK L. MYERS, M.D. 

UNIVERSITY OF WISCONSIN 


JAMES C. TRAUTMANN, M.D. 
MAYO MEDICAL SCHOOL 


PROGRAM CHAIRMAN: WILLIAM L. EUBANKS, M.D. 


REGISTRAR: ROBERT E. HARDISON, ADMINISTRATOR 
METROPOLITAN EYE AND EAR HOSPITAL 
3223 HOWELL MILL ROAD, ATLANTA, GEORGIA 30327 


FEE $125 RESIDENTS: NO CHARGE 
(INCLUDES RECEPTION, DINNER, ENTERTAINMENT) ў 


HOTEL RESERVATIONS WILL BE MADE UPON REQUEST. 
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The Chan WRISTREST- | 
is a revolutionary addition to | 

ophthalmic surgery. 















No longer must the surgeon or his assistant ыш 
be forced to depend on his own arm-shoulder 
muscle tension or a portion of the patient’s anatomy 
during delicate surgery. 


The WRISTREST, precision manufactured by Diversa- 
tronics, Inc., adjusts quickly to any height or position. 
It removes or swing-tilts instantly away. Adaptable to 
all operating tables or stretchers, the stabilizing base 
is firmly anchored under the O.R. mattress by the pa- 
tient's own weight. Portable—sturdy and autoclavable 
— it is as essential to microsurgery as to general oph- 
thalmic use. 


The surgical drape forms a natural valley between the 
WRISTREST and the patient's head preventing instru- 
ments from falling to the floor. 


Each Chan WRISTREST comes with an autoclavable, 
polyether foam Diversatronics Surgical Headrest... 
steady, adjustable and comfortable. Experience rock- 
solid arm support which frees every manipulative 
nerve and muscle for surgical procedures. 


Call or write today: Mr. David Keeler, Broomall, Pa. or 
Mr. Wally Parama, West Coast. 


s PRICE $325. 


У К E F LE 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
A atl 25 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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Atlast — 
the eyes have It... 
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DEXON 
polyglycolic acid 
suture for ophthalmic 
surgery. 
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Finally a suture with Е. absorption 
ind minimal tissue reaction. | 


Now there is an absorbable ophthalmic suture you 
can depend on — DEXON polyglycolic acid suture. | 
Jnlike catgut, DEXON absorbs at a predictable and i 
aniform rate... with very i 
ittle tissue reaction. It 
nandles more easily than 
zut and has greater initial 
'ensile strength. And it 
olds a secure knot. 

What is more, with 
DEXON, there is no 
»ostoperative trauma or inconvenience due to removal 
of sutures... and only minimal trauma throughout the d 







CATARACT SURGERY 
















Chromic gut in left eye, 4 weeks DEXON in right eye, 4 weeks 
postoperative. Sutures still postoperative. Sutures being 


unabsorbed, obvious irritation. absorbed uneventfully. 








»rocedure, thanks to the extra-fine diameters of the | 
:eedles and suture strands 1 
the 7/0 DEXON strand Ane 
s comparable to an 8/0 
zut). 
The DEXON Ophthal- 
nic suture is available on a d (aa) ШЕ v o6 
‘ull range of DAVIS--GECK | tve correction ofexotropia). — - (second operation). No reaction, 


Marked reaction. eyes clear. Problem corrected. 


yphthalmic needles in sizes 
1/0 to 7/0. It has already been successfully used in 
'ataract, eye muscle, and oculoplastic surgery. 

DEXON Ophthalmic polyglycolic acid suture...a turning 
»oint in ophthalmic surgery. 
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_DAVIS+GECK 


American Cyanami 
| у 


See next page for complete prescribing information. 


At last,an absorbable 
ophthalmic suture you 
can eds On... 
DEXON polyglycolic acid suture. 





Complete Product Information 


DESCRIPTION DEXON polyglycolic acid Su- 
ture—Ophthalmic is a homopolymer of gly- 
colic acid. The sutures are sterile, inert, 
noncollagenous, nonantigenic, nonpyrogenic, 
flexible, braided, undyed, with a natural beige 
color. They are uniform in size and tensile 
strength, but are smaller in diameter than Ab- 
sorbable Surgical Sutures of equivalent tensile 
strength. 


ACTIONS When DEXON is placed in tissues a 
minimal tissue reaction occurs, which is fol- 
lowed by a microscopic layer of fibrous con- 
nective tissue which grows into the suture 
material. 


Animal studies (subcutaneous tissue in rats, 
rabbits and dogs) revealed minimal absorption 
at 7to 15 days, significant absorption at 30 days, 
and maximum resorption after 60 to 90 days. 


Tensile strength, not being a function of the 
absorption rate, may vary from tissue to tissue, 
depending in part on the rate of hydrolysis. The 
early tensile strength of DEXON is reported to 
be greater than that of comparable chromic cat- 
gut. In animal studies (subcutaneous tissue of 
rats, rabbits and dogs) there occurred a 30 to 
50% loss of initial tensile strength in one week 
and 60 to 80% loss in two weeks, at which time 
as in the case with chromic catgut no useful 
residual tensile strength remains. 


INDICATIONS DEXON ophthalmic sutures 
are indicated whenever absorbable sutures are 
employed in ophthalmic surgery. 


CONTRAINDICATIONS DEXON is con- 
traindicated where extended approximation of 
tissues under strain must be maintained. 


WARNINGS Do not resterilize. Discard 
opened, unused sutures. 


PRECAUTIONS Knots with DEXON polygly- 
colic acid Suture must be properly placed to be 
secure. Therefore, place first throw in precise 
position for the final knot, using a double loop; 
tie second throw square, using horizontal ten- 
sion; additional throws are advisable. 


Skin and conjunctival sutures which remain in 
place for periods of longer than seven days may 
cause localized topical irritation and the ex- 
tended portion of suture may be snipped off 
after five to seven days, as indicated. 


ADVERSE REACTIONS Chemosis, lid edema, 
suture cysts, and excessive mucous accumula- 
tions around the suture sites have been reported 
in the ophthalmic clinical trials. The rate was 


approximately one per hundred cases. 


Tissue reaction or inflammation, fibrous 
or granulation tissue, wound separation and 
bleeding and accumulation of fluid around sub- 
cuticular stitches have been reported in non- 
ophthalmic surgery. 


As with other sutures, granulomatous reactions 
and keloid formation have been reported fol- 
lowing the use of DEXON in certain patients 
where skin and subcutaneous tissue was su- 
tured. The reported incidence of granulomatous 
reactions in the ophthalmic clinical trial was 
less than 1.5 per hundred cases. 


DOSAGE AND ADMINISTRATION Use as 
required. 


Do not resterilize. Discard opened un- 
used sutures. 


HOW SUPPLIED Suture sizes 4-0 through 7-0 
affixed to the various Davis & Geck ATRAU- 
MATICS needles, single or double armed, in 
one dozen packages. Needle styles include taper 
points and a variety of cutting-edged designs. 
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PE ophthalmics 


help take 
the pressure off... 





color coded vials 
PRIS 





PINK 
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Simplify identity — Simplify RX 

Simplify instructions — Simplify usage 

15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 

Vo 9/5 (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 


The 6600 Auto-Refractor 
has made life 
just a little bit easier. 


» 








A Matter of Saving Time: The 6600 
Auto-Refractor™is a special pur- 
pose computer designed to reduce 
the amount of professional time re- 
quired for refraction. Using the 
6600, your assistant can provide 
you with auto-refractor findings on 
routine and difficult patients, free- 
ing you to concentrate on matters 
which require special knowledge 
only you can provide. 


A Matter of Pressure: The 6600 
reduces the pressure on both you 
and your patient to provide the 
right answer. Acuity’s AUTO-RE- 
FRACTOR also fits in as a staff 
consultant—providinganother source 
of highly reliable findings for difficult 
refraction cases such as small chil- 
dren, the elderly and aphakics. 


A Matter of Increased Office 
Efficiency: For the first time in 
opthalmology, advanced technol- 
ogy allows the doctor to delegate 
with confidence, a significant part 
of a time-consuming and repetitive 
task to an office assistant. By assum- 
ing a greater share of the refraction 
load, your assistant becomes more 
valuable and you have the satis- 
faction of seeing more patients 
and/or devoting more time to medi- 
cal aspects of eye care. 


A Matter of Patient Satisfaction: 
A nationwide survey of doctors 
using the 6600 revealed that 
patients are impressed by auto- 
mated refraction. The patient feels 
that he is getting more attention, 
rather than less, by receiving a 
computerized examination in addi- 
tion to being seen by the doctor. 


A Matter of Experience: Acuity 
has "years of experience" through 
installation of hundreds of instru- 
ments to doctors throughout the 
country and Canada. Our exper- 
ienced installation team will recom- 
mend the optimal approach for 
integrating the 6600 into your 
practice. This experience has re- 
sulted in the most advanced system 
available. Some of the unique fea- 
tures (standard) of the 6600 are: 


Auto Align™): A radar-like com- 
ponent which automatically aligns 
the patient's eye and maintains this 
state of alignment. 


Three Second Cycle: Refraction 
measurements are completed in less 
than three seconds allowing chil- 
dren, the elderly, and others with a 
short attention span to be reliably 
tested. 


Digital Output: Findings are printed 
in digital form on a computer card 
and displayed on a screen for con- 
venient viewing. Results are present- 
ed in standard notations in plus or 
minus cylinder. 
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Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn't mislead you. True, 
it's the leading drop for the 
treatment of blepharitis, but 
it's just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn't it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm? vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly 'round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


Ил ЛААЛ, 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

“Possibly” effective: Nonpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 











WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 
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Clinical Sciences 


Olivopontocerebellar Degeneration 
Clinicopathologice Correlation of the Associated Retinopathy 


Stephen J. Ryan, Jr., MD; David L. Knox, MD; 
William R. Green, MD; Bruce W. Konigsmark, MD} 


In two siblings with olivopontocerebel- 
lar degeneration, the retinal pigment epi- 
thelium or the sensory retinal or both ap- 
peared to be damaged first. These layers 
were markedly involved before secondary 
changes in the choriocapillaris, the inner 
retinal layers, or the optic nerve occurred. 


Hee olivopontocerebellar de- 
generation has been well doc- 
umented with excellent clinical-path- 
ological correlation in numerous 
reports that have recently been re- 
viewed in the neurological literature.’ 
The retinopathy associated with this 
neurological degeneration has been 
documented in four previous re- 
ports."* The pathogenesis of this as- 
sociated retinal degeneration has not 
previously been elucidated, to our 
knowledge, despite all the current 
ophthalmologic techniques of study.‘ 
The purpose of this report is to postu- 
late a sequence of events based on the 
histologic examination of the eyes of 
two siblings who had been evaluated 
clinically. 


Report of Cases 


Two siblings, case 1 and case 2, the 
children of ease 3 who is VI-43 in the 
family tree described by Weiner et al' de- 
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veloped ataxia of all extremities and other 
signs of the progressive degeneration of 
the olivopontocerebellar syndrome. 

CASE L—A black girl developed inter- 
mittent tremors and progressive difficul- 
ty walking at 18 months of age. Seven 
months later, she was first admitted to the 
hospital because of tremors of all ex- 
tremities, dysmetria of her arms, truncal 
ataxia, and further mental deterioration. 
Neurodiagnostic studies included a pneu- 
moencephalogram that showed pontine 
and cerebellar atrophy. Vision testing was 
not possible due to her mental state, but 
ophthalmoscopy showed bilateral irregular 
pigmentary mottling of both maculae. At 
age 32 months, an acute deterioration with 
weakness led to pneumonia and death at 
age 38 months. 

Histopathological Study. (EP 28022).— 
Posterior segments of both eyes were ob- 
tained postmortem. Moderate autolysis 
was present, and sections did not include 
the foveal or parafoveal areas. Sections did 
include the disc and perifoveal regions. 
The retinal pigment epithelium appeared 
intact throughout, but displayed focal 
areas of relative hypopigmentation with 
reduction of the number of pigment gran- 
ules (Fig 1). The epithelium was flatter in 
these areas, but the number of nuclei ap- 
peared to be normal. Occasional groups of 
retinal pigment epithelial cells were 
slightly larger and distended with abun- 
dant normal lancet-shaped, or larger, sphe- 
roid pigment granuels (Fig 2). The cho- 
riocapillaris was unremarkable. The outer 
segments of the rods and cones were 
markedly autolytic, but the outer nuclear 
layer as well as the remainder of the ret- 
ina, was normal. 

Case 2.—A male sibling of case 1 at age 
14 months rapidly developed a progressive 





weakness so that he was no longer able 
to walk or feed himself. The mother sug- 
gested that his troubles were similar to 
those of his older sister, case 1. He was 


hospitalized and noted to have hypore- 74 Е, 
flexia, intention tremor of the arms, and — . 


generalized weakness. Macular pigmenta- 


tion similar to case 1 was seen іп both eyes — - 
and is illustrated in Fig 3. His condition re- — . 


mained stable during the next two months 
until he developed pneumonia and died. 
The eyes were obtained shortly after 
death. 

Histopathological Study (EP 31676).— 
Both eyes showed similar findings and are 
described together. Gross examination was 
unremarkable. Microscopic examination ~ 


disclosed minimal postmortem autolytic - 


changes. The important findings were lim- 
ited to the retina, where there was a 
marked reduction of the outer segments of 
the photoreceptors and outer nuclear layer 
in the area centralis (Fig 4). Only one to 
three layers of nuclei were seen in the 
outer nuclear layer in the foveal and para- 
foveal areas. The remaining outer seg- 
ments in the foveal and parafoveal areas 
were distorted, blunted, and frequently 
smudged. In the perifoveal and peripheral 
areas where the outer nuclear layer ap- 
peared normal, the outer segments were 
less defined than usual. The retinal pig- 
ment epithelium was intact throughout, 
but displayed focal areas where the pig- 
ment granules were reduced or rarely ab- 
sent (Fig 5). In some of the hypopigmented 


areas, the epithelial cells were flatter than — i 


usual, but the number of nuclei was nor- 
mal. In other areas, the retinal pigment 
epithelial cells had pigment granules that 
were larger and round (Fig 6). The cho- 
riocapillaris appeared entirely normal 
throughout. 
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Fig 1.—Intact retinal pigment epithelium has focal areas in which number of pigment 
granules are reduced (arrows) or absent. Nuclei are intact and of normal number. Cho- 
riocapillaris shows no abnormalities (hematoxylin-eosin, original magnification x 400). 


Fig 3.—Pigmentation in macula cor- 
responds to alternating areas of in- 
creased and decreased pigmentation 
seen throughout pigment epithelium on 
corresponding histopathological study. 


Case 3.—This patient (case VI-43 in the 
pedigree of Weiner et al),' father of case 1 
and 2, was first seen at the Wilmer Insti- 
tute on Aug 20, 1969, at age 33 when he 
complained of reduced vision. Acuity was 
20/70 in the right eye and 20/80+ in the 
left eye. Mild pigment irregularities were 
seen in the maculae. He was seen again 
Dec 29, 1970, age 34, when his wife and 
surviving children were studied. Vision 
was correctable to 20/70 in each eye (Fig 
7). He was unable to identify any figures 
on the Ishihara color test plates. Results of 
external and slit-lamp examinations were 
normal, The macular retina was flat with 
no foveal reflex, and there was mild irregu- 
larity of macular pigment. On Sept 24, 
1971, vision was correctable to 20/100 in 
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Fig 2.—In some areas, melanin granules 
in retinal pigment epithelium are larger 
than normal and have spherical shape. 
Choriocapillaris is intact (hematoxylin-eo- 
sin, original magnification х 550). 
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Fig 4.—Section of parafoveal area showing loss of most outer segments of photore- 
ceptors and reduction in number of nuclei in outer nuclear layer. Remaining outer seg- 
ments are abnormal and stub-like (hematoxylin-eosin, original magnification x 355). 


each eye. A central scotoma of three de- 
grees was plotted. Light sense perimetry 
found normal thresholds. Static perimetry 
disclosed only depressed macular function 
(Fig 8). Electroretinography showed rod 
and cone responses that were within nor- 
mal limits. The macular appearance was 
unchanged. Pigmentation of temporal ves- 
sels in the left eye was seen. At this point, 
the patient was noted to have a slightly 


broad-based gait and slurred speech. He 
walked and climbed stairs jerkily, fre- 
quently veering to the left. Finger to nose 
tests showed moderate ataxia. 

These cases have been thoroughly stud- 
ied from the neurological aspect. The 
neuropathological condition, gross and mi- 
croscopic, corresponded to the clinical find- 
ings and confirmed the diagnosis of olivo- 
pontocerebellar degeneration (Fig 9).° 
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Fig 5.—Intact retinal pigment epithelium 
displays areas of flattening and reduction 
of melanin granules. In adjacent areas, 
epithelial cells are larger and contain nu- 
merous pigment granules (hematoxylin- 
eosin, original magnification x 700). 


Fig 8.—Harm static perimetry was nor- 
mal with exception of macular region, as 
shown when compared to normal visual 
level. Thus, perimetry plus electroretino- 
graphic evaluation did not show any sub- 
stantial abnormality in peripheral retina in 
this individual case, although that can be 
seen as part of spectrum of this disease. 


Comment 


The eyes from the two siblings pro- 
vide a morphologic basis for postu- 
lating the initial retinal loss in this 
syndrome. Postmortem autolysis was 
present and particularly affected the 
photoreceptor elements of patient 1. 
The nuclei of all three nuclear layers 
were normal; however, the pigment 
epithelium exhibited areas of hypo- 
pigmentation alternating with areas 
of hypertrophy with increased pig- 
mentation as well as changes in the 
character of the granules. The cho- 
riocapillaris was unremarkable. In 
case 2, there was unequivocal reduc- 
tion of the outer nuclear layer as well 
as the photoreceptors. In addition, the 
retinal pigment epithelium displayed 
focal areas of reduction of total loss of 
pigment granules and areas of hyper- 
trophy with large spherical pigment 
granules. Again, however, the inner 
nuclear layer, the ganglion cells, 
the optic nerve, and choroid were 
unremarkable. 

It is noteworthy that, in both sibs, 
there was no involvement of the cho- 
riocapillaris. This would indicate the 
primary change to be a loss of the 
sensory retina or retinal pigment epi- 
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Fig 6.—In some areas, pigment granules 
are larger and spherical in shape (Fon- 
tana, original magnification х 685). 


в——а Aug 20, 1969 
»——— Sept 24, 1971 
Average normal 
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Fig 9.—Brain (case 1) shows marked 
atrophy of pons in addition to cerebellum. 
This is particularly marked in comparison 
with normal-sized brain. Histopathological 
examination confirmed atrophic changes. 








Fig 7.—Case 3, father of cases 1 and 2, 
shows more subtle changes in retinal pig- 
ment epithelium. Visual acuity at this 
time was 20/70. Fluorescein angiography 
showed loss of choriocapillaris and pig- 
ment epithelium ag previously described. 
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Fig 10.—(EP 24775) Retinal pigment epi- 
thelium is absent in areas and hyper- 
trophic in others. Outer segments and 
outer nuclear layer are totally degen- 
erated. Choriocapillaris is inconspicuous 
(hematoxylin-eosin, original magnification 
x 490). 
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Fig 11.—(EP 24775) Outer segments 
and outer nuclear layer are absent, and 
retinal pigment is hypertrophic with large 
spherical granules (hematoxylin-eosin, 
original magnification x 200). 


thelium or both. In kindred previous- 
ly reported, fluorescein angiography 
showed a loss of the choriocapillaris 
that seemed to progress in synchrony 
with the loss of the overlying retinal 
pigment epithelium and sensory ret- 
ina. These cases, by extrapolation, 
would seem to indicate that the loss 
of choriocapillaris may be secondary 
to that of the photoreceptors or reti- 
nal pigment epithelium or both. This 
possibility is of some importance to 
the overall concept regarding macu- 
lar degeneration, which many authors 
consider to be secondary to choroidal 
vascular insufficiency. 

The spectrum of this syndrome in 
the same family extends from the 
early changes in the retinal pigment 
epithelium and photoreceptor layer 
(as seen in case 2) to later changes in- 
volving the full thickness of the ret- 
ina, even with pigment migration in 
a retinitis pigmentosa-like picture. In 
the propositus of the paper of Wei- 
ner et а], there were areas with total 
loss of the retinal pigment epithelium, 
outer segments, and outer nuclear 
layer (Fig 10). In other areas, the pig- 
ment epithelium displayed a variable 


Fig 12.—(EP 24775) Retina between disc and equator displaying migration of pigment 
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into retina in perivascular location. Outer nuclear layer and outer segments of photore- 
ceptors are degenerated (hematoxylin-eosin, original magnification x 460). 


degree of hypertrophy, hyperplasia 
(Fig 11), and migration into the ret- 
ina (Fig 12). The inner retinal layers 
and optic nerve were relatively well 
preserved. Since he was a relative of 
the patients reported here, one could 
reasonably speculate that the changes 
exhibited in his eyes represented a 
much more advanced stage of the 
same disease process. Thus, this 
would seem to be an example of 
macular degeneration in which the 
retinal elements, including pigment 
epithelium, were truly the first to be 
affected, and all the other changes 
were secondary. 

It is tempting to speculate from 
case 1 that, despite the autolysis af- 
fecting the receptor elements them- 
selves, the outer nuclei seem to be of 
normal number, and yet, the pigment 
epithelium shows substantial altera- 
tion. This might indicate that the 
very initial stage would be in the pig- 
ment epithelium itself, with second- 
ary changes in the sensory retina as 
well as in the choriocapillaris. How- 
ever, case 2 showed changes in both 


layers, and this suggestion must stay 
in the realm of speculation since the 
structure is altered by autolysis and 
there is a question of the relation of 
the level of the section to the macula. 


Dr. Ryan is recipient of the Louis B. Mayer 
Scholar Award from Research to Prevent Blind- 
ness, Inc., New York. 
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Norepinephrine in Treatment 


of Ocular Hypertension 


and Glaucoma 


Irvin P. Pollack, MD, Humberto Rossi, MD 


Norepinephrine (4%) as free base pro- 
duced a significant fall in intraocular 
pressure and resistance to outflow. This 
effect was sustained for up to 20 weeks. 
No significant difference could be shown 
between the effect of 2%, 3%, and 4% 
norepinephrine on the aqueous humor dy- 
namics. The effect on pressure and fa- 
cility was shown in eyes with ocular hy- 
pertension and with glaucoma. 

An additive effect was observed after 
use of norepinephrine with pilocarpine in 


pz the past 15 years epineph- 
rine has enjoyed wide clinical 
use as a topical antiglaucoma agent. 
Because it is structurally similar to 
epinephrine (Fig 1), the levorotatary 
norepinephrine might be expected to 
provide a similar pressure-lowering 
effect. Studies with 2% norepineph- 
rine free base have shown that al- 
though the drug frequently causes no 
significant change іп intraocular 
pressure (IOP) in persons with nor- 
mal IOP, it does produce a significant 
pressure reduction in individuals with 
ocular hypertension.’ 

Until recently, the clinical use- 
fulness of norepinephrine has been 
largely limited because of its insta- 
bility, but recent pharmacologic ad- 
vances have made it possible to pro- 
duce a more stable preparation. For 
this reason and because previous 
studies have indicated а dose-re- 
sponse relationship,“ it seemed logical 
to expand our previous investigations 
to include 3% and 4% concentrations 
of norepinephrine free base. (All fur- 
ther references to norepinephrine will 
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the treatment of glaucoma. Crossover 
studies between epinephrine borate 1% 
and norepinephrine borate 4% revealed 
no significant difference. Like epineph- 
rine, norepinephrine produces a con- 
junctival hyperemia in many patients. 
However, there is an absence of tachycar- 
dia after use of norepinephrine, and one 
person in this study showed an allergic 
reaction to epinephrine that cleared 
promptly and completely when norepi- 
nephrine was substituted. 


be expressed as the free base.) 


Methods 


Ocular Hypertension and Previously Un- 
treated Glaucoma.—Fifteen persons were 
studied with regard to the effect of 3% and 
4% norepinephrine borate on the aqueous 
humor dynamics. All of the individuals had 
ocular hypertension or previously undiag- 
nosed primary open-angle glaucoma and 
had used no glaucoma medication for four 
weeks prior to the time they were ad- 
mitted to the study. They were originally 
seen in the general clinic of the Wilmer In- 
stitute, Baltimore, before being referred to 
the glaucoma service for evaluation. 

Each person was then given a complete 
ocular examination, including measure- 
ment of the visual acuity, ophthalmoscopy, 
biomicroscopy, Goldmann applanation to- 
nometry, measurement of the horizontal 
diameter of the pupils using the telescopic 
device of the Goldmann perimeter, visual- 
field examination with the Goldmann pe- 
rimeter, and tonography. Each patient was 
asked to return for repeat measurements 
of the visual acuity, pupil diameter, and 
applanation tonometry. Base-line values 
for IOP were determined by taking the 
mean of the results of these two pre- 
treatment examinations. The patients 
were then seen twice weekly for two 
weeks. At each visit, the tests were re- 
peated, with the exception of tonography, 
which was repeated only during the last 
visit. With few exceptions, all patients 
were seen between 12 PM and 2 PM. 





Open-Angle Glaucoma Previously 
Treated.—Six persons were studied to de- 
termine the effect on aqueous humor dy- 
namics that was obtained when norepi- 
nephrine was added to the regimen of 
individuals already being treated with 
pilocarpine. In each case, the patient had 
gonioscopically open angles and glaucoma- 
tous dise and field changes and was al- 
ready being treated with no other glau- 
coma medication except pilocarpine 4% 
four times daily in each eye. Following the 
two base-line visits as described, each indi- 
vidual was instructed to use norepineph- 
rine 4% twice daily in one randomly se- 
lected eye. The patients were then seen 
twice weekly for two weeks in the manner 
described above. 

Crossover Study.—Five persons were in- 
structed to use epinephrine 1% free base in 
one eye twice daily and 4% norepinephrine 
in the other eye twice daily. (All further 
references to epinephrine will be expressed 
as free base.) Each patient was seen twice 
weekly for two weeks, at the end of which 
time he was asked to reverse the treat- 
ment and use the norepinephine in the eye 
previously treated with epinephrine and 
the epinephrine in the eye previously 
treated with norepinephrine. The patients 
were again seen twice weekly for two 
weeks before concluding this segment of 
the study. 

Side Effects.-Twenty-eight persons were 


Epinephrine 


Norepinephrine 


Fig 1.—Epinephrine and norepinephrine 
are structurally similar. 


Norepinephrine/Pollack & Rossi 173 


TTS OF Ва 


As ae 


+ 


PERRINE E NY, 


ттт 








FESTUS nmm PU аа а. аа а аат с за UTER 
Base-line pressure іп treated eye, тт Hg 
26 29 31 31 33 36 


23 23 26 








AP, i 
[] 
(тт Hg) Н 
[| 
е [] 
' 
i 
10 [| 
[| 
A 
|- AP, 
П е 
= Р 
' tP cont 


Fig 2.—Effect of norepinephrine borate 496 on IOP. Base-line 
IOP for each of nine eyes is shown on abscissa and correspond- 
ing change in applanation pressure (solid lines) is read from left 
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Table 1.—Effect of Norepinephrine 4% on Applanation Tonometry* 





After Percent 
Change 
C; T,/C, (T/C) 

30 0.8 —20 
23.5 1.0 
31 0.77 
22 0.91 

0.92 

0.92 

0.77 

1.30 

1.0 


* T = Treated eye; intraocular pressure (mm Hg) before (T;) or after (T;) treatment with 
norepinephrine 495. Each figure represents a mean of two readings taken three days apart. 


C — Control eye (mm Hg). 


investigated for possible side effects when 
using norepinephrine, ten of whom were 
asked to use 1% epinephrine in one eye and 
3% or 4% norepinephrine in the fellow eye. 
At the end of the period of investigation 
lasting from 4 to 20 weeks, each eye was 
evaluated for hyperemia, papillary or fol- 
lieular hypertrophy of the tarsal and 
palpebral conjunctiva, and fluorescein- 
staining of the cornea. Twelve persons 
were observed for 4 to 20 weeks while 
using 3% or 4% norepinephrine in one eye 
only and were evaluated at the end of the 
study period in the same manner. 

Six additional persons who underwent a 
similar study were being treated with 4% 
pilocarpine in both eyes four times daily 
along with 4% norepinephrine in one eye 
twice daily. 

All patients were examined by the same 
examiner and in no case did he know which 
eye was being treated with which drug. 
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Results 

Ocular Hypertension Patients.—In 
each of the nine persons who were 
asked to instill 4% norepinephrine in 
one eye twice daily there occurred a 
fall in the IOP ranging from 2 to 9 
mm Hg (Fig 2, solid lines). The data 
were better analyzed by taking into 
account any spontaneous pressure 
changes occurring in the untreated 
fellow (control) eye. This was done by 
comparing the pretreatment IOP ra- 
tio of the treated/control eye (Table 
1, T,/C,) with the same ratio after 
treatment (T,/C,) The results indi- 
cate a fall in this ratio ranging from 
11% to 3396. 

Four persons using 476 norepineph- 
rine in one eye twice daily and two 
additional persons using 4% norepi- 





Percent change in 


P 
UP cont 


10 
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40 


ordinate. For each eye, percent change in ratio of IOP in 
treated/control eye is shown as interrupted line and read from 


nephrine in both eyes twice daily 
were followed at monthly intervals 
for 20 weeks. Figure 3 shows that 
the mean base-line IOP in the eight 
treated eyes fell from 27 mm Hg to 
21 mm Hg one week after treatment 
and remained between 21 mm Hg and 
23 mm Hg throughout the period of 
follow-up. 

A similar study was made with 3% 
norepinephrine, and with this concen- 
tration, there occurred a fall in the 
IOP ratio of the treated/control eye 
ranging from 8% to 25% (Table 2). 

The effect of 4% norepinephrine on 
the facility of aqueous outflow is 
shown in Fig 4. In every case, there 
was an increase in the ratio of the 
outflow facility in the treated/control 
eye (Table 3). 

Open-Angle Glaucoma  Patients.— 
Five of the six persons who were pre- 
viously treated with 4% pilocarpine 
showed a further decrease in the IOP 
after 476 norepinephrine was added to 
the regimen in one eye only (Table 4). 
This represented a mean fall in the 
IOP ratio in the treated/control eye 
of 18% and was significant at the 5% 
level of confidence. 

Crossover Study.—Five persons were 
asked to use 1% epinephrine free base 
in one eye and 4% norepinephrine in 
the second eye for two weeks before 
reversing the therapy for another two 
weeks. These results indicate that 
there was no significant effect on 
the mean IOP when epinephrine and 
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Fig 3.—Long-term effect of norepinephrine 4% on IOP. Each point on graph represents 
mean +SD for eight eyes. Prior to treatment, each patient was seen for control studies 
on two separate occasions with an interval of four to seven days. After treatment with 
norepinephrine 4%, mean IOP fell significantly and remained at this level for duration of 


study. 


Table 2.—Effect of Norepinephrine 396 on Applanation Tonometry 


Patient T 
1 32 

27 

27 


2 
3 
4 34 
5 
6 


norepinephrine were interchanged 
(Table 5). 

Side-Effects.—Ten persons received 
3% and 4% norepinephrine in one eye 
and 1% epinephrine in the fellow eye. 
Four persons showed no ocular hyper- 
emia in either the epinephrine- or 
norepinephrine-treated eye. In four 
cases, there was an equal amount of 
redness in both eyes. In one case, 
there was an equal amount of bulbar 
conjunctiva! hyperemia, but the epi- 
nephrine-treated eye showed much 
more hyperemia of the palpebral 
conjunctiva, even though the nor- 
epinephrine-treated eye had been 
treated with norepinephrine four 
weeks longer than the fellow eye had 
been treated with epinephrine. In the 
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same case, there was papillary hyper- 
trophy of the tarsal conjunctiva in the 
epinephrine-treated eye only. 

One patient developed an allergic 
response to epinephrine on two occa- 
sions but not to norepinephrine when 
it was substituted for the epineph- 
rine. This is described in the follow- 
ing case report. 


Report of a Case 


A 75-year-old white woman had a ten- 
year history of open-angle glaucoma that 
was controlled with carbachol 1.5% four 
times daily until December 1969 when she 
was asked to start using epinephrine hy- 
drochloride (Glaucon) 2% in each eye at 
bedtime. Five weeks later, she was seen as 
an emergency because of severe blepha- 
ritis, ocular redness, and itching. Glaucon 


was discontinued, and the blepharitis 
cleared within three days with no medica- 
tions except carbachol It was ultimately 
necessary to switch first to echothiophate 
iodide 0.125% in each eye twice daily and 
later to demecarium bromide 0.25% in each 
eye twice daily before satisfactory pres- 
sure control was obtained. In March 1973, 
she was asked to use 2% norepinephrine in 
the right eye twice daily and 1% epinephryl 
borate (Eppy) in the left eye twice daily in 
addition to demecarium bromide 0.25% in 
each eye twice daily. Three days later, she 
developed moderate conjunctival hyper- 
emia and severe itching and tearing of the 
left eye along with moderate edema of the 
left upper and lower eyelids. She was 
asked to discontinue the epinephryl bo- 
rate and use the norepinephrine in both 
eyes twice daily. No other medications 
were prescribed except for demecarium 
bromide 0.25% in each eye twice daily. 
Within four days the itching had com- 
pletely gone, swelling had regressed, and 
the patient was asymptomatic. She was in- 
structed to once again resume use of 196 
epinephryl borate in the left eye, 2% nor- 
epinephrine in the right eye, and -deme- 
carium bromide 0.25% in both eyes, twice 
daily. Two days later, she called in great 
distress because of intolerable itching and 
tearing in the left, epinephrine-treated 
eye. The patient stated that she could not 
open the left eye. She was seen two hours 
later, by which time she could open the left 
eye, but there was still severe itching, 
tearing, and moderate edema of the left 
upper and lower eyelids. The right eye ap- 
peared normal (Fig 5, left). The patient 
was told to once again discontinue using 
epinephryl borate in the left eye and to 
resume use of norepinephrine 2% in both 
eyes twice daily along with the demecar- 
ium bromide. Within 24 hours, there was 
marked improvement, and in three days, 
there was no further itching, tearing, or 
edema (Fig 5, right). Throughout this time, 
the IOP remained well controlled. 

Each of the persons treated with norepi- 
nephrine in one eye and epinephrine in the 
second eye were asked for their subjective 
impression regarding which eye felt more 
comfortable. Five out of ten persons indi- 
cated that the norepinephrine-treated eye 
was more comfortable. Two of these had 
no ocular hyperemia in either eye, whereas 
one had an equal amount of ocular hyper- 
emia in each eye, and one patient showed 
pupillary hypertrophy and increased hy- 
peremia of the palpebral conjunctiva in the 
epinephrine-treated eye. 


Comment 
When 3% and 4% norepinephrine 
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t are applied topically to eyes with ocu- 

© 100 lar hypertension a significant fall in 

e 80 IOP occurs. Although the number of 

cases studied here is small, the results 

60 " have failed to show a positive dose-re- 
40 sponse relationship. The results of 


previous studies with 296 norepineph- 
20 rine? indicate no significant differ- 
ence between its pressure-lowering 
effect and those of 3% and 4% norepi- 


.06 .06 .08 .08 14 16 е nephrine (Table 6). The pretreatment 
acility IOP ratio of the eye to be treated/ 
Fig 4.—Effect of norepinephrine borate 4% on facility of aqueous outflow. Base-line fa- control (T/C) eye is comparable for 


cility of aqueous outflow in eye to be treated of six individuals is shown on abscissa. Per- the 2% and 4% groups and allows us to 
centage change in ratio of base-line facility in eye to be treated to that of control eye is } ^ 
shown on ordinate axis. In each case, there occurred an increase in ratio following topi- make a comparison of the relative 
cal instillation of norepinephrine 496. pressure-lowering effects of the two 
concentrations. The change in T/C is 
slightly, but insignificantly, greater 
for the 476 group. ‘ 
Those patients followed for up to 20 
weeks showed a prompt reduction in 
Percent IOP following topical application of 
таратаар р ег norepinephrine, and this pressure 
2 2—2 level is maintained for the duration 
of the study. There is no evidence of 
tachyphylaxis or of a delayed change 
in IOP. 
In each of the six cases in which 
adequate data are available, the fall 
* T = Treated eye, facility of outflow before (Tı) and after (Т,) treatment with norepi- in IOP following topical application 
nephrine 4% (ul/min/mm Hg). С = Control eye (ul/min/mm Hg). of norepinephrine is accompanied by 
a corresponding rise in the facility of 
aqueous outflow. From the equation 
F=CxT (in which F=aqueous flow, 


Table 3.—Effect of Norepinephrine 4% on Facility of Aqueous Outflow* 








Table 4.—Additive Effect of Norepinephrine 4% C=facility of aqueous outflow, and 
on Persons Being Treated With Pilocarpine 4% * T=intraocular pressure) an estimate 
ч AR of change in flow after topical appli- 
pan z Ku cation of norepinephrine onto the eye 
Patient Т; (P4) C; (P) T,/C, Т, (Р, + NE) С, (Р) T,/C, can be obtained. The results indicate 
32 27 1.17 32 1.03 ` no significant change in aqueous in- 
27 32 86 21 68 : flow in the six eyes studied and sug- 
23 19 122 15 81 gest that the increased facility of 
19 23 ре vel 88 aqueous outflow could entirely ac- 
ze = in | A count for the fall in IOP. These obser- 
26 24 1.08 22 s 4 à Д 
vations are consistent with previoys 
* Т = Treated eye; before (T,) or after (T,) treatment with norepinephrine 4% (mm Hg). reports indicating that norepineph- 
Each result represents mean of two readings taken three days apart. C = Control eye (mm 3 È Y 
Hg). Each result represents mean of two readings taken three days apart. Percent change rine acts entirely on the a-adrenergic 


mean + SD (P <.05) is —.13 +.13. system to increase the facility of 
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Fig 5.—Left, After using norepinephrine 2% in right eye and epinephrine 1% in le 
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ft eye, 


as well as demecarium bromide in each eye, patient developed edema of left upper and 
lower eyelids and showed prominent redundant fold beneath superior orbital rim. She 
also complained of marked ocular itching and tearing. Right, Norepinephrine was sub- 
stituted for epinephrine in left eye, after which signs and symptoms promptly 


disappeared. 


Table 6.—Dose-Response Relationships for Norepinephrine 


Measurement 
Change in T/C* 
Standard deviation 
No. of cases 
Pretreatment T/C 


Concentration of Norepinephrine 


3% 
—16% 





* T/C = Treated eye/control eye, intraocular pressure. 


aqueous outflow.** 

One might possibly expect little or 
no favorable effect on IOP when one 
drug that increases the outflow, such 
as norepinephrine, is added to a medi- 
cal regimen that already includes a 
miotic whose pressure-lowering capa- 
bility is also dependent on its favor- 
able effect on the outflow mechanism. 
It is surprising, then, to find that nor- 
epinephrine does provide a signifi- 
cant further fall in IOP when admin- 
istered to individuals already being 
treated with 4% pilocarpine. In the 
small series studied, there was less of 
a pressure fall after norepinephrine 
was added to pilocarpine than when 
norepinephrine was added to eyes not 
previously treated with pilocarpine. 
However, the ratio of the eye 
treated/control was smaller in the 
pilocarpine-treated group. The two 
groups are not, therefore, strictly 
comparable, because we know that 
the pressure-lowering effect of nor- 
epinephrine is greater in those eyes 
where the pretreatment pressure is 
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higher.* 

Whether the additive effect of nor- 
epinephrine is comparable to that ob- 
tained when epinephrine is added to 
pilocarpine-treated eyes is, as yet, un- 
known. It would appear that norepi- 
nephrine, like epinephrine, is a use- 
ful adjunct to pilocarpine therapy 
even though both act on the outflow 
mechanism. As with epinephrine, nor- 
epinephrine provides the added ad- 
vantage of dampening pilocarpine-in- 
duced miosis. 

Norepinephrine appears to have an 
antihypertensive effect that is compa- 
rable to epinephryl borate 1%. Cross- 
over studies between the two agents 
show no change in the IOP and sug- 
gest that they are interchangeable. 
However, the potential usefulness of 
norepinephrine lies in its greater ac- 
ceptability to the patient. In most 
cases, the ocular hyperemia in norepi- 
nephrine-treated eyes was equal to 
that of eyes treated with epinephrine, 
and in no case was there hyperemia 
with one drug and no hyperemia with 





the other when used in the fellow eye. 

Several patients who complained of 
tachycardia and a pounding sensation 
in their chest following use of epi- 


nephrine were uniformly pleased by — 
the absence of these f-adrenergic _ 
side effects after switching to norepi- — 
nephrine. Still other patients who - 


preferred norepinephrine over epi- 


nephrine could provide only uncertain | 


and highly subjective reasons, and in 
two cases in which norepinephrine 
was preferred, there was actually no 
hyperemia with either drug. 
Particularly interesting was the 
single case in which the eye treated 
with epinephrine developed a sensi- 
tivity reaction that subsequently 
cleared when therapy was switched to 
norepinephrine. Although this re- 


TIRE oN 


sponse was repeatable in the same — — 


patient, it will be desirable to see 


whether the same favorable response _ 
to norepinephrine can be achieved in - 


other eyes that develop a sensitivity 


reaction to epinephrine. Furthermore,  . 
the duration of the study was only 20 - 


weeks. It is commonly known that, in 


some cases, epinephrine sensitivity — 
may not develop for years after ther- — — 


apy is initiated. 


Norepinephrine borate was supplied by 
Barnes-Hind Pharmaceuticals, Inc., Sunnyvale, 
Calif. 

Technical aid was provided by Lynne Brown 
Therese Fila, Helen Mayers, and Lula West. 
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. Ceroid-Lipofuscinosis 
(Batten Disease) 


_ Fluorescein Angiography, Electrophysiology, Histopathology, 
5 Ultrastructure, and a Review of Amaurotic Familial Idiocy 


i Helen M. Hittner, MD, Robert S. Zeller, MD 


TRG el ENTE 


Three children with — ceroid-lipo- 
fuscinosis and their mother were investi- 
gated fluorescein angiographically and 
electrophysiologically after definitive diag- 
nosis of the oldest child had been made 
from a brain biopsy specimen studied bio- 
chemically, histopathologically, and ul- 


Electroretinography, visual evoked 
responses, fundus photography, and 
fluorescein angiography were done on 
three siblings and the mother of a 
family with ceroid-lipofuscinosis. Bio- 
chemical, histopathological, and ul- 


area. Computer-averaged responses, elic- 
ited by monocular and binocular stro- 
boscopic stimulation, were analyzed with 
respect to amplitude and latency of the 
identifiable components. 

A funduscopic camera equipped with a 
condenser for rapid sequence exposures 


trastructurally. The diagnostic features of tr astructural studies 67, done on was utilized with the pupils dilated to ob- 

the two classes of familial amaurotic ™aterial obtained by brain biopsy tain fundus photographs in color and fluo- 

idiocy (the gangliosidoses and the ceroid- from the oldest child of the family.  rescein angiographs in black and white fol- 
| lipofuscinoses) are reviewed with em- The purpose of this paper is to pre- lowing the administration of 2 to 3 ml of 
| phasis on the importance of the fundus sent these data and emphasize that fluorescein 5%. 
| picture and fluorescein angiographic fluorescein angiography may be use- 
E study in differentiating the two classes of ful in the Feb aem of younger sib- Bonon of ones 5 
|. disease апа in identifying affected sib- — ings in a family known to have ce- The family being presented in this study 
lings. roid-lipofuscinosis. Recent advances ame npe xs rem 4 cn 
Ё Р s / д are white and nonconsanguineous and the 
Ё in the classification of amaurotic fa- ао tiens times СИД. 
E milial idiocy are also reviewed. Case 1.—The oldest child in the family 
а (sibling 1) was the product of a normal 
d ver the years, amaurotic fa- Materials аваг pregnancy except that the mother had had 
E milial idiocy has been a col- Biopsy material from the cerebral cortex a slight case of pneumonia at eight months 
ir lection of heterogeneous entities was taken under general anesthesia for gestation. He was a term infant (birth 
| because of an inadequate under- light and electron microscopic studies. Tis- weight, 2.9 kg [6 Ib 8 oz]) of a normal labor 
| standing of cause and pathogenesis. sue for light microscopy was fixed in 10% and delivery who had excessive mucous se- 
' Previous attempts to classify these formaldehyde solution buffered with 4% so- ^ cretions and mild difficulty with breathing 
B disorders have been based on age of dium acetate. Paraffin-embedded sections for the first two days of life but was other- 
| ES c Recent ‘biochemical and. ul. Te stained with PAS reaction, oil red O, wise normal. The patient developed nor- 
i B srractaral abseryatións have and hematoxylin-eosin. Sections stained mally, sat up at 6 months, and walked at 9 
d ME А with hematoxylin-eosin were examined for months. He had a tonsillectomy at age 2% 
Ё shown two distinctly different groups autofluorescence. years. He had mumps at age 2%, years. 
o m this category." The first is com- Tissue for electron microscopy was fixed The patient was believed to be normal de- 
Ё posed of diseases with an abnormal in 3% glutaraldehyde and then postfixed in  velopmentally until age 2%, years when he 
E ganglioside metabolism. The second 1% osmium tetraoxide in phosphate buffer was noted to fall easily and trip fre- 
|. is composed of diseases with an exces- ^ at pH 7.2 for four hours. The samples were quently. Approximately one month after 
E sive accumulation of fluorescent embedded in epoxy resin (Epon). Then thin this behavior was first observed, the pa- 
2 granules that have been identified as sections were taken, mounted on uncoated tient had a seizure described as the grand- 
Es ceroid-lipofuscin. eopper grids, stained with uranyl acetate, mal type. He had no further seizures for 
B and examined with an electron microscope. the next month; however, his clumsiness 
eie 
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Electroretinograms were recorded using 
silver-dise electrodes placed bilaterally 
over the infraorbital ridge after dilation of 
the pupils. Recordings were obtained be- 
fore and after ten minutes of dark adapta- 
tion. The stimulus source used was a blue- 
white stroboscopic flash unit placed 45.7 em 
from the eyes. 

Visual evoked responses were recorded 
using silver-disc scalp electrodes placed at 
the vertex and bilaterally over the occipital 


became more apparent, so he was admitted 
to the Texas Children's Hospital for eval- 
uation. His electroencephalogram at that 
time was consistent with the clinical diag- 
nosis of symptomatic cerebral convulsive 
disorder. Administration of anticonvulsant 
medication was begun and followed clini- 
cally with increasingly frequent grand-mat 
type seizures, despite the medication, and 
progressive deterioration with ataxia and 
incoordination. The patient developed 


Batten Disease/Hittner & Zeller 









Fig 1.—Sibling 1. Section of brain with 
abnormal neurons (arrow; PAS, x 100). 


Fig 2.—Sibling 1. Section of brain with 
abnormal 
х 100). 


neurons (arrow; oil red O, 





abnormal neurons (arrows; hematoxylin- 
eosin, х 100). 


searching eye movements and became un- 
able to walk or even to sit. At the age of 
4%» years, a brain biopsy was performed, 
which revealed accumulations of material 
within the neurons of the cortex that were 
PAS-positive (Fig 1), oil red O positive 
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(Fig 2), pale yellow on hematoxylin-eosin 
(Fig 3), and exhibited autofluorescence 
(Fig 4). The material was found on elec- 
tron microscopy to contain large numbers 
of curvilinear bodies especially within the 
neurons, but also in astrocytes (Fig 5 and 
6). Chemical analysis of the lipids by thin 
layer chromatography revealed a normal 
ganglioside pattern. 

At age 5 years, the patient was exam- 
ined ophthalmologically. He had no pur- 
poseful fixation or following movements, 
but rather searching eye movements not 
modifiable by optokinetie drum. His pupils 
reacted only sluggishly directly and con- 
sensually. There was no pupillary response 
to an accommodative target. Extraocular 
movements were not limited in any field of 
gaze. Slit-lamp examination was normal. 
Gonioscopie and visual-field examinations 
were not performed. The fundus showed 
marked optic atrophy, arterial narrowing, 
pigmentary abnormality of the entire fun- 
dus, and loss of the normal foveal reflex in 
both eyes (Fig 7). Fluorescein angiogra- 
phy showed transmission of fluorescence 
through pigment epithelial changes over 
the entire posterior polar region in both 
eyes, including the macular region (Fig 8). 
The patient had an electroretinogram that 
was of extremely low amplitude or nonre- 
cordable. His visual evoked responses were 
normal. 

Саве 2.—The second child in the family 
(sibling 2) was the product of a normal 
pregnancy. She was born after а 7!ó-month 
pregnancy (birth weight, 1.7 kg [3 lb 13 
oz]). The labor started spontaneously and 
delivery was uncomplicated. The patient 
had a little difficulty breathing and had to 
be placed in an incubator for two to three 
weeks. She had to be fed through a naso- 
gastric tube during the first week of life, 
but subsequently developed a normal suck 
and did very well for a premature child. 
She sat up at 6 months and walked at 14 
months. She has had frequent ear infec- 
tions and upper respiratory tract infec- 
tions. She had mumps at age 1 year and 
three-day measles at the age of 2 years. 
The patient was felt to be developmentally 
normal until age 2", years, when she be- 
gan to have seizures. Subsequently, the pa- 
tient was noted to be minimally clumsy 
and had increasingly frequent seizures de- 
spite medications. The patient's electroen- 
cephalogram showed spike and wave 
dysrhythmia. 

Ophthalmologic examination showed vi- 
sion of 20/30 in both eyes without correc- 
tion. Pupillary reactions, extraocular 
movements, and slit-lamp examination 
were all normal. The fundus was within 
normal limits (Fig 9). Fluorescein angi- 
ography showed transmission of fluores- 


Fig 4.—Sibling 1. Section of brain with 
abnormal neurons (arrow; hematoxylin- 
eosin, autofluorescent emission peak 40 
mp, X 100). 


cence through pigment epithelial defects 
throughout the posterior polar region in 
both eyes (Fig 10). Although some of these 
changes are consistent with the fluorescein 
study in a blond child, these subtle changes 
in the macular region are distinctly abnor- 
mal. Electroretinogram and visual evoked 
responses done at age 3 years were techni- 
cally diffieult to obtain, but were believed 
to be within normal limits. 

Case 3.—The third child in the family 
(sibling 3) was the product of a normal 
pregnancy. She was born after a 7-month 
pregnancy (birth weight, 1.1 kg [2 lb 8 oz]). 
The labor began spontaneously and deliv- 
ery was uncomplicated. She had some dif- 
fieulty breathing and was in an incubator 
for about one month. She was fed through 
a nasogastrie tube during the first few 
weeks of life, but subsequently developed a 
healthy suck. She developed very well for a 
premature child. The child sat up at 7 
months and walked at 16 months. She had 
had multiple upper respiratory infections, 
but otherwise had been in good health 
without clumsiness or seizures. 

At age 2,, years, she was examined oph- 
thalmologically and found to have 20/30 vi- 
sion in both eyes. She had normal pupillary 
responses, extraocular motility, and slit- 
lamp findings. Her fundus showed no ab- 
normalities (Fig 11); however, fluorescein 
angiography showed transmission of fluo- 
rescence through pigment epithelial 
changes throughout the posterior polar re- 
gion in both eyes (Fig 12). Once again, the 
changes could be simply those seen with a 
blond fundus, except the changes in the 
macular region. On the basis of the subtle 
abnormalities of her fluorescein angiogra- 
phy, she is believed to represent an af- 
fected patient although clinical symptoms 
have not yet begun. Her electroretinogram 
and visual evoked responses were studied 
and found to be within normal limits. 
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Fig 5.—Sibling 1. Electron micrograph of brain with curvilinear 


profiles (arrows; х 15,000). 





Fig 7.—Sibling 1. Marked optic atrophy, 
arterial narrowing, and pigmentary mot- 
= tling of macula (arrow) and posterior pole. 


Case 4.—The mother, an obligatory car- 
rier of this autosomal recessive disorder, 
was also studied. At age 26 years, her vi- 
sion was 20/20 in both eyes without correc- 
tion. Results of her entire ocular examina- 
tion, including fundus photographs (Fig 
13), fluorescein angiographs (Fig 14), elec- 
troretinograms, and visual evoked re- 
sponses, were normal. 

These test results are summarized in 
Table 1 and emphasize that fundus photog- 
raphy and fluorescein angiography may 
provide early abnormal findings, not pres- 
ent in the carrier state, that may be used 
to diagnose affected younger siblings in a 
family known to have ceroid-lipofuscinosis 
before clinical symptoms have begun. 
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Fig 6.—Sibling 1. Electron micrograph of brain showing curvi- 


linear profiles ( 65,000). 





Fig 8.—Sibling 1. Fluorescein angio- 
graph with pigment epithelium severely al- 
tered in macular area (arrow) as well as 
generally in posterior pole. Decreased 
number of vessels on disc and narrowing 
of arterial branches. 


Comment 


Classification.—The conditions that 
have been generally classified as 
amaurotic familial idiocy are finally 
being classified according to biochem- 
ical and ultrastructural criteria, and 
the old classification by age of onset 
is being abandoned. Two distinctly 
different groups have emerged—the 
diseases with an abnormal ganglio- 
side metabolism and the diseases 
with normal ganglioside metabolism 
but excessive accumulation of auto- 
fluorescent granules that ultrastruc- 
turally and histochemically have been 
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Fig 9.—Sibling 2. Normal fundus. 


defined as ceroid-lipofuscin. 
Accordingly, five gangliosidoses 
have now been described? (Table 2). 
GM, gangliosidosis-type 1 was recog- 
nized in 1881 and has been well de- 
scribed as Tay-Sachs disease. There 
are thousands of patients known to 
have been affected with this disease, 
which is transmitted as an autosomal 
recessive. Approximately 7096 of the 
cases described occurred in Ashkenazi 
Jews, and 30% of the cases occurred in 
nonJews. The remainder of the gan- 
gliosidoses are rare, autosomal reces- 
sive, and panethnic. They have all 
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Fig 10.—Sibling 2. Fluorescein angio- 
graph with subtle pigment epithelium de- 
fect in posterior pole (arrow). 





Fig 13.—Mother. Normal fundus. 


been recognized in the 1960s and have 
been characterized by their ganglio- 
side patterns by thin-layer chroma- 
tography. 

The group of diseases with normal 
ganglioside metabolism constitutes 
the ceroid-lipofuscinoses that can be 
classified on the basis of cytosome in- 
clusions demonstrable on electron 
micrographs. Specifically, cytosomes 
with curvilinear, fingerprint, and rec- 
tilinear profiles have been identified 
and divided into two categories plus a 
transitional category’ (Table 3). 

Biopsy material has been studied 
on both of these general classes of 
disease, and a comparison of the ma- 
terial from the central nervous sys- 
tem as well as the ophthalmological 
data confirms that these are indeed 
two distinct groups. The features that 
differentiate these two groups of dis- 
eases centrally are summarized in 
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Fig 11.—Sibling 3. Normal fundus. 


Table 4, and those which differ- 
entiate the two groups ophthalmolog- 
ically are summarized in Table 5. 

Central Nervous System Studies.— 
First, there is a distinct difference in 
the gross appearance of the brain in 
these diseases. In the diseases with 
abnormal ganglioside accumulation, 
there is an actual increase in brain 
substance, sometimes up to 50%, due 
to the lipid infiltration, a process in 
which megaloencephaly particularly 
affects the supratentorial tissues. In 
those cases with normal ganglioside 
metabolism, there is a cerebral at- 
rophy with loss of nerve cells and mi- 
crocephaly if the onset of the disease 
occurs early in life.? 

Brain biopsies of the gangliosidoses 
show the ganglion cells to be exten- 
sively involved throughout. The cells 
are swollen so that they assume a var- 
ied globular shape, and the cytoplasm 
is filled with a finely granular sub- 
stance poorly stainable with von Gie- 
son and Nissl and negative to PAS. In 
the changed ganglion cells the Nissl 
bodies are largely destroyed, the 
nuclei are often eccentrie, the den- 
drites and axons are also swollen, and 
the myelin sheaths show widespread 
degeneration.? 

The ultrastructure of the affected 
cells shows that the cytoplasm is al- 
most entirely occupied by whorled 
bodies that have been called mem- 
branous cytoplasmic bodies.* They are 
composed of closely packed, electron- 
dense material arranged in several 
outer concentric layers surrounding a 
dense inner zone. This whorled ap- 








Fig 12.—Sibling 3. Fluorescein angio- 
graph with subtle pigment epithelium de- 
fect in posterior pole (arrow). 





fluorescein 


Normal 


Fig 14.—Mother. 
angiograph. 


pearance is believed to be caused by 
the orientation of the molecules of 
complex lipids in aqueous systems 
to form membranes. The molecular 
structure of gangliosides is stated to 
be particularly suited to take on this 
arrangement. Biochemical studies 
have made possible the identification 
of the specific enzymatic deficiencies 
in these cases. Heterozygotes can be 
identified, and prenatal diagnosis can 
be made by amniocentesis.? 

Brain biopsies of the cases with 
normal gangliosides show the major- 
ity of neurons to be moderately en- 
larged with an eccentrically placed 
nucleus and peripheral distribution of 
the Nissl substance. The neuronal 
cytoplasm is filled with granular ma- 
terial, which is pale gray on Sudan 
black staining, orange on oil red O 
staining, and intensely red or purple 
on PAS stain. The neuronal granular 
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Table 1.—Results of Clinical and Laboratory Studies 


Factor 
Age of testing, yr 5 


Age at onset of 
symptoms, yr 
Electroretinogram 


Sibling 1 


21/, 

Markedly 
decreased 

Visual evoked response Normal 

Fundus 
photography 

Fluorescein 
study 

Brain biopsy 


Abnormal 


Abnormal 
Abnormal 





material shows a bright yellow auto- 
fluorescence at wave lengths of 39 to 
41 my. In a hematoxylin-eosin stain, 
the granules are pale yellow, resem- 
bling lipofuscin.’ 

The ultrastructure of these cells has 
recently been employed as a means of 
classifying these diseases. Cytosomes 
with curvilinear profiles have been 
shown in several series to occur in the 
infantile age group with onset be- 
tween 2% and 4 уеагз.*'-'° Cytosomes 
with fingerprint and rectilinear pro- 
files have been shown to occur in a 
later age group with onset between 
3% and 12 years.**:?»* Similar cyto- 
plasmic bodies have been described in 
cases with onset even later.^'^* Also, a 
transitional group is described with 
all of the above-mentioned cyto- 
ѕотеѕ.!° In addition to the central 
nervous system inclusions, the cyto- 
plasmic bodies have been observed in 
virtually every other organ of the 
body.'?:92*** Heterozygotes and car- 
riers can be detected by leukocytic 
hypergranulation.*"** To date, no 
method of prenatal diagnosis is avail- 
able. The structure of the stored ma- 
terial is not well understood; however, 
the factors that determine the rate of 
pigment formation have been deter- 
mined. Evidence has been accumu- 
lated that two groups of variables en- 
hance products of autofluorescent 
pigments," namely, high concentra- 
tions of polyunsaturated fatty acids 
and oxidative catalysts. Conversely, 
the generation of pigments is im- 
peded by high concentrations of satu- 
rated fatty acids and by the presence 
of antioxidants. It is noteworthy that 
profound abnormalities in the concen- 
tration of polyunsaturated fatty acids 
in the brain of a patient with abun- 
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Sibling 2 
32/ 12 


Sibling 3 Mother 
25/4 26 


(Carrier) 
Normal 


21/1 
Normal 


Normal 


Normal Normal Normal 


Normal Normal Normal 


Abnormal Abnormal Normal 





Table 2.—Classification 
of Gangliosidoses 


Chemical Eponym 


GM,-Type 1 Tay-Sachs 
GM,-Type 2 Sandhoff-Jatzkewitz-Pilz 


GM,-Type З Bernheimer-Seitelberger 
GM,-Type 1 Norman-Landing 
GM,Type2 Derry 















Table 3.—Classification of Ceroid-Lipofuscinoses 


Cytosome Inclusion 
Curvilinear Profiles 


Fingerprint profiles and 
rectilinear profiles 


All profiles 


Gross Megalencephaly 


Microscopical 
















Ultrastructural Lysosomes with 








Biochemical 


Table 4.—Differentiating Central Nervous System Studies 


Gangliosidoses 


Negative to PAS. 
no autofluorescence 


whorled bodies 


Abnormal gangliosides, 
specific enzymatic 
deficiencies identifiable 


Clinical Category 
Late infantile group 


Juvenile group 
Transitional group 





















Ceroid-Lipofuscinoses 
Microcephaly 
Positive to PAS, 
autofluorescence at 
39 to 41 mu 
Cytosomes with 
curvilinear, fingerprint, 
or rectilinear profiles 
Normal gangliosides, 
no specific enzymatic 
deficiency known 





Table 5.—Differentiating Ophthalmological Studies 


Study 
Retina 


Gangliosidoses 


Ceroid-Lipofuscinoses 


Destroyed 
Preserved 

Absent 

Normal 

Pigmentary changes 
Abnormal 


Preserved 
Destroyed 
Normal 

Absent 
Cherry-red spot 
Normal 


Rods, cones, pigment epithelium 


Ganglion cells 
Electroretinogram 
Visual evoked response 
Fundus photography 
Fluorescein 
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dant accumulation of autofluorescent 
lipopigments has been shown.” 

This disease affords an opportunity 
to study massive lipofuscin deposition 
in vitro and in vivo for the examina- 
tion of the chemical origins of the 
material lipofuscin and the efficacy of 
chemical agents to remove it.” The 
importance of this is that lipofuscin 
deposition is normally a concomitant 
of aging, and thus, this provides an 
important model for study of the 
aging process.” 


Ocular  Studies.—Retina.—Retinal 
pathology in these two disease groups 
varies considerably. In the ganglio- 
sidoses, there is typically a cherry-red 
spot that reflects the accumulation of 
the ganglioside in the ganglion cell 
layer of the retina. The rods and 
cones and pigment epithelium, how- 
ever, always remain normal. In 
the optic nerve, atrophy with dis- 
appearance of myelin is invariable. 
In the ceroid-lipofuscinoses, there 
is a diffuse pigmentary degeneration 
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with narrowing of the arteries of the 
retina, which reflects the widespread 
degeneration of the rod and cone cells 
and .the pigment epithelial layer 
while the ganglionic cell layer stays 
relatively preserved.” The op- 
tie nerve in these entities becomes 
atrophic. 

Electrophysiology.—Having re- 
viewed the pathology, the clinical 
findings of the electroretinogram, 
visual evoked responses, fundus pho- 
tography, and fluorescein angiography 
are not inconsistent. In the ganglio- 
sidoses, the electroretinogram is com- 
pletely normal, while in the ceroid- 
lipofuscinoses, it is markedly reduced 
or absent in the advanced cases. In 
the present study, the oldest affected 
patient had an extremely low ampli- 
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tude or nonrecordable electroretino- 
gram; however, the younger affected 
patient and the presumed affected 
youngest patient had electroretino- 
grams with normal wave form that 
increased in amplitude with dark ad- 
aptation. The visual evoked response 
in the gangliosidoses is reduced or ab- 
sent; in the ceroid-lipofuscinoses, it is 
intact.** 

Fundus Photography and Fluores- 
cein Angiography.—The fundus pic- 
ture in the gangliosidoses is well 
known; a cherry-red spot is the distin- 
guishing feature, and the optic nerve 
is invariably pale. The fluorescein 
angiographic study is normal.*? 

The fundus clinically in the ceroid- 
lipofuscinoses is less well appreciated. 
There is typically a loss of the fo- 


References 


14. Richardson ME, Bornhofen JH: Early 
childhood cerebral lipidosis with prominent 
mycoclonus: Ultrastruetural and histochemical 
studies of a cerebral biopsy. Arch Neurol 18:34- 
43, 1968. 

15. Zeman W, Donahu S: Fine structure of the 
lipid bodies in juvenile amaurotic idiocy. Acta 
Neuropathol 3:144-149, 1963. 

16. Elsner B, Prensky AL: Ultrastructure of 
rectal biopsies in juvenile amaurotie idiocy. 
Neurology 19:834-840, 1969. 

17. Gonatas NK, Gambetti P, Tucker SH, et al: 
Cytoplasmic inclusions in juvenile amaurotic 
idiocy. J Pediatr 75:796-805, 1969. 

18. Gonatas NK, Terry RD, Winkler R, et al: A 
case of juvenile lipidoses: The significance of 
electron microscopic and biochemical observa- 
tions of a cerebral biopsy. J Newropathol Exp 
Neurol 22:557-580, 1963. 

19. Odor DL, Pearce LA, Janeway R: Juvenile 
amaurotic idiocy: An electron microscopic study. 
Neurology 16:496-504, 1966. 

20. Suzuki К, Johnson AB, Marquet E, et al: A 
case of juvenile lipidosis: Electron microscopic, 
histochemical and biochemical studies. Acta 
Neuropathol 11:122-139, 1968. 

21. Chou SM, Thompson HG: Electron micros- 
copy of storage cytosomes in Kuf's disease. Arch 
Neurol 23:489-501, 1970. 

22. Kornfeld M: Generalized lipofuscinosis 
(generalized Kuf's disease). J Neuropathol Exp 
Neurol 31:668-682, 1972. 

23. Dayan AD, Trickey RJ: Thyroid involve- 
ment in juvenile amaurotic idiocy (Batten's dis- 
ease). Lancet 2:296-297, 1970. 

24. Dolman CL, Chang E: Visceral lesions in 
amaurotic familial idiocy with curvilinear 
bodies. Arch Pathol 94:425-430, 1972. 

25. Perbgll O: Vascular and pineal body in- 
volvement in juvenile amaurotic idiocy (Batten’s 
disease). Acta Newropathol 8:210-214, 1967. 

26. van Haelst UJG, Gabreéls FJM: The elec- 
tron microscopic study of the appendix as early 
diagnostic means in Batten-Spielmeyer-Vogt 
disease. Acta Neuropathol 21:169-175, 1972. 

21. Merritt AD, Smith SA, Strouth JC, et al: 
Detection of heterozygotes in Batten's disease. 
Ann NY Acad Sci 155:860-867, 1968. 

28. Witzleben CL: Lymphocyte inclusions in 
late onset amaurotic idiocy. Neurology 22:1075- 


veal reflex with variable pigmentary 
changes in the posterior polar and pe- 
ripheral areas. The retinal vessels 
show progressive attenuation, and 
there is progressive optic atrophy. 
The fluorescein angiographic study in 
advanced cases is grossly abnormal 
with marked fluorescence demon- 
strable through the degenerate pig- 
ment epithelial layer.'*** The retina 
may, in fact, be one of the early sites 
of the disease, especially the macular 
area—a point of importance with re- 
gard to identification of affected sib- 
lings by a relatively simple technique. 


Robert Borda, PhD, performed the electro- 
physiologic studies on these patients. Johnny 
Justice, Jr., performed the fundus photography 
and fluorescein angiography. 


1078, 1972. 

29. Hartroft WS, Porta EA: Ceroid. Am J Med 
Sci 250:324-345, 1965. 

30. Hagberg B, Sourander P, Svennerholm L: 
Late infantile progressive encephalopathy with 
disturbed polyunsaturated fat metabolism. Acta 
Paediatr Scand 57:495-499, 1968. 

31. Levine AS, Lemieus B, Brunning R, et al: 
Ceroid accumulation in a patient with progres- 
sive neurological disease. Pediatrics 42:483-491, 
1968. 

32. Zeman W: The neuronal ceroid-lipo- 
fuscinoses—Batten-Vogt syndrome: A model for 
human aging? Adv Gerontol Res 3:147-170, 1971. 

33. MacMillan JA: Histology of the retina in a 
case of Tay-Sachs disease. Am J Ophthalmol 
31:1567-1572, 1948. 

34. Cogan D, Kuwabara T: Histochemistry of 
the retina in Tay-Sachs disease. Arch Ophthal- 
mol 61:414-423, 1959. 

35. Greenfield JG: The retina in cerebrospinal 
lipidosis. Proc R Soc Med 44:686-689, 1951. 

36. Harcourt RB, Dobbs RH: Ultrastructure of 
the retina in Tay-Sachs disease. Br J Ophthalmol 
52:898-902, 1968. 

37. Wolter JR, Allen RJ: Retinal neuropathol- 
ogy of late infantile amaurotic idiocy. Br J Oph- 
thalmol 48:277-284, 1964. 

38. Givner I, Roizin L: Juvenile amaurotic fa- 
milial idiocy: Its ocular pathology. Arch Ophthal- 
mol 32:39-47, 1944. 

39. Klein BA: Late infantile amaurotic idiocy: 
A clinico-histopathologic study. Am J Ophthal- 
mol 38:470-475, 1954. 

40. Goebel HH, Fix JD, Zeman W: Retina in 
ceroid-lipofuscinosis. Am J Ophthalmol 77:25-39, 
1974. 

41. Green JB: Neurophysiological studies in 
Batten’s disease. Dev Med Child Neurol 13:477- 
489, 1971. 

42. Copenhaver RM, Goodman G: The electro- 
retinogram in infantile, late infantile, and juve- 
nile amaurotic familial idiocy. Arch Ophthalmol 
63:559-566, 1960. 

43. Baird HW, Pileggi AJ, Harley RD: Fundus 
photography and fluorescein angiography in 
evaluation of children with neurologic handicaps. 
J Pediatr 74:937-945, 1969. 


Batten Disease/Hittner & Zeller 183 





a 
p^ 


> 


1 Chloramphenicol 






in Aqueous Humor 


After Topical Application 


Harold Beasley, MD; Jack J. Boltralik, MS; Henry A. Baldwin 


Chloramphenicol 0.5% ophthalmic so- 
lution was applied topically to patients at 
various times before cataract surgery. 
The aqueous humor was obtained at the 
time of surgery and analyzed for chloram- 
phenicol content by thin-layer chromatog- 
raphy. Aqueous humor chloramphenicol 
levels ranged from 3.5ug/ml to 6.7ug/ml 
at the initial sampling period one to two 
hours following topical administration. 

Chloramphenicol was measurable in 
samples for up to five hours following ad- 
ministration. The compound measured in 
the aqueous humor samples was chem- 
ically identified as intact chlorampheni- 
col, and no metabolites of chlorampheni- 
col were shown. 


hloramphenicol has been used for 
many years in the treatment of 
and as prophylaxis against bacterial 


4 endophthalmitis. In addition to a 


broad spectrum of antibacterial activ- 
ity, chloramphenicol has been shown 
to penetrate ocular tissues, includ- 
ing aqueous and vitreous humor, af- 
ter systemic administration in rab- 
bits'** and humans.*^ 

However, adverse reactions such as 
aplastic anemia, granulocytopenia, hy- 
poplastie anemia, and thrombocy- 
topenia resulting from systemic ad- 
ministration of chloramphenicol in 
humans have been well documented. 
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Although one case of bone marrow 
hypoplasia has been reported after 
long-term topical application of 0.576 
chloramphenicol,’ preoperative ad- 
ministration of chloramphenicol eye 
drops continues to be utilized as a 
popular method for preventing bacte- 
rial endophthalmitis. Unfortunately, 
aqueous humor levels of chloram- 
phenicol after topical applications in 
humans has not been as well defined 
as drug levels after systemic adminis- 
tration. It was, therefore, the intent 
of this investigation to determine 
these drug levels after topical, pre- 
surgical administration of chloram- 
phenicol eye drops. 


Subjects and Methods 


Eighteen patients undergoing elective 
cataract extraction surgery were chosen 
for study. At various time intervals 1% to 5 
hours before surgery, 14 of the 18 patients 
received topically a commercially avail- 
able preparation of 0.5% chloramphenicol 
(Econochlor). The remaining four patients 
received similar topical applications of 
gentamicin sulfate (Garamycin Ophthal- 
mic Solution) to serve as a negative control 
(blank) for the laboratory analysis for 
chloramphenicol. Patients received doses 
according to a computer-derived random- 
ization code; each patient received two 
drops (0.1 ml) of test medication every five 
minutes for a total of six doses (3 mg of 
topical chloramphenicol over a 30-minute 
period). 

All patients were prepared as usual for 
surgery; a limbal groove was made, and su- 
tures were preplaced. Using a sterile 27- 
gauge needle attached to a 1-ml disposable 
syringe, an anterior chamber paracentesis 
was accomplished by inserting the needle 
through the groove. The syringe contain- 
ing the aqueous humor was then immedi- 


Ci ake al ERE. AMT E EN: 


e Maa e ME 


ately placed on dry ice and transported in 
a frozen state to the laboratory for analy- 
sis. Aqueous humor samples were supplied 
to the laboratory identified only by patient 
number to permit a blind laboratory analy- 
sis for chloramphenicol. 

All samples were stored at —20 C until 
analyzed. After thawing at room tempera- 
ture, the chloramphenicol was extracted 
into ethyl acetate and spotted along with 
appropriate standards on scored (1-cm 
channels) siliea gel thin-layer chromatog- 
raphy (TLC) plates within 18 hours after 
collection. The spotted plates were pre- 
washed in hexane, dried, and chromato- 
graphed in chloroform/methanol/acetic 
acid (90:10:5). The dried plates were 
quantitated at 270 mm on a spectroden- 
sitometer (Schoeffel). 

The active compound was analysed for 
identification in situ on the TLC plate by 
two different procedures: (1) reduction of 
the p-nitrophenyl group to phenylamino 
followed by coupling with dimethylamino- 
benzaldehyde and (2) the use of iodoplati- 
nate spray reagent in visualization of the 
migrating component.* Procedures for lo- 
cation and identification of possible me- 
tabolites were done by measurement of the 
ratio of migration of the spot to the solvent 
front (Rf) and the reductive/coupling pro- 
cedure described above. 


Results 


Patients utilized in this study 
ranged in age from 54 to 88 years 
with 4 men and 14 women being en- 
rolled. Each patient was found to be 
free from concomitant ocular disease, 
and all cataracts were classified as 
being of the degenerative type. 

On examination after the topical 
drug application sequence, no gross 
signs of ocular irritation were noted 
in either the chloramphenicol or con- 
trol groups. The results of the labora- 
tory analysis for chloramphenicol are 
shown in the Figure. Depicted are the 
actual values of chloramphenicol for 
each sample analyzed along with the 
calculated least-squares line. The 
quantity of aqueous humor supplied 
to the laboratory was insufficient for 
analysis in two cases, and no chloram- 
phenicol was identified in four blind 
control samples. 

The active compound (intact chlo- 
ramphenicol) migrated on all TLC 
plates identically to the applied stan- 
dard, whereas control (blank) samples 
showed neither ultraviolet absorbing 
components in the vicinity of the 
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Results of TLC analysis for chloramphenicol in human aqueous humor after topical 
application (individual samples and least-squares line). 


standard nor chemical reactions that 
identify chloramphenicol. Evidence of 
enzymatic hydrolysis of the dichlo- 
roacetyl group to produce the chlor- 
amphenicol metabolite of D-threo-l-p- 
nitrophenyl-2-amino-1, 3-propanediol 
was also absent on all plates. 


Comment 


Following oral administration of 
chloramphenicol in humans, blood lev- 
els have been found to be roughly pro- 
portional to the size of the dose, 


` Arch Ophthalmol/Vol 93, March 1975 





reaching a maximum in two to four 
hours. For example, peak serum levels 
averaged 4ug/ml after a single 0.5- 
gm dose, 9ug after 1.0 gm and l4ug 
after 2.0 gm." Abraham and Burnett 
have reported that from 33% to 79% 
(mean, 52%) of the blood concentra- 
tion of chloramphenicol passes into 
the primary aqueous humor after 
each oral administration.* Correlation 
of these blood-aqueous levels with the 
results of the present experiment 
would indicate that, utilizing a 3.0-mg 
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divided topical dose, maximum 
aqueous humor levels of chloram- 
phenicol (3ug/ml to 6ug/ml) would be 
similar to those obtained after a 
single 1.0-gm oral dose. Our results 
also indicate that concentrations of 
3ug/ml would be present in the 
aqueous humor for approximately 
two hours after the 3.0-mg topical 
dose. From the standpoint of sys- 
temic toxicity associated with oral ad- 
ministration, the advantage of topi- 
cal administration of chloramphenicol 
is obvious. 

Since the compound extracted from 
the aqeuous humor migrated on the 
TLC plates identically to the applied 
standard and no metabolites of chlor- 
amphenicol were identified, we have 
concluded that the major active com- 
pound measured in this study was in- 
tact ehloramphenicol. However, small 
quantities of metabolites that were 
below the sensitivity limits of detec- 
tion may have been present and can- 
not be ruled out as a possibility. 


Ms. E. Busby, Ms. Bette McCue, and Dr. R. 
Adamski supplied technical assistance for the 
laboratory analysis of chloramphenicol. 

Informed consent was obtained from the sub- 
jects. 

Chloramphenicol 0.5% (Econochlor) was sup- 
plied by Alcon Laboratories, Inc., Fort Worth, 
Tex. 
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Chronic Sixth Nerve Palsy 


An Initial Sign of Basisphenoid Tumors 





Romas Sakalas, MD; John W. Harbison, MD; Frederick S. Vines, MD; Donald P. Becker, MD 


Achronic sixth nerve palsy of undeter- 
mined origin may be the first and initially 
the only sign of a petrous apex-cavernous 
sinus tumor. Four cases are presented. 


he sixth nerve is the most 
frequently injured oculomotor 
nerve.? Acquired abducens nerve 
palsy has been associated with a wide 
variety of causes: increased intracra- 
nial pressure, infection, trauma, tu- 
mor, diabetes, and vascular disease.“ 
Because of its frequent involvement 
in various intracranial disorders, an 
abducens nerve palsy has been held 
by many to have no localizing value.'* 
That a chronic sixth nerve palsy may 
be the first and only sign of a petrous 
apex-cavernous sinus tumor is dis- 
cussed and exemplified in this report 
of four cases. 


Report of Cases 


Case 1.—A 62-year-old woman had sus- 
tained a minor injury to the left temporal 
region 12 years prior to her present admis- 
sion. There had been no bruises, lacer- 
ations, or alterations of consciousness. Ap- 
proximately two weeks after her fall, she 
had developed a mild horizontal diplopia 
and noted that her eye deviated inward. 
She had been admitted to the hospital, and 
except for a mild right lateral rectus weak- 
ness, results of physical examination were 
normal. Diagnostic studies including an io- 
phendylate injection (Pantopaque) poste- 
rior fossa study had been unrevealing. She 
had been discharged with a diagnosis of 
right lateral rectus palsy, origin undeter- 
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Fig 1.—Right anteroposterior common 
carotid angiogram. There is lateral dis- 
placement of intracavernous internal ca- 
rotid artery (small arrows). Vascular blush 
is clearly evident in parasellar-cavernous 
sinus region (large arrows). 


mined. Three years after the onset of her 
paresis, she underwent cosmetic correction 
of her right lateral rectus. At that time, 
her diplopia was present only on extreme 
lateral gaze. She had some dissociated nys- 
tagmus on left lateral gaze, with abducting 
nystagmus greater than adducting nys- 
tagmus. Visual acuity was 20/20 OU. 

She did well for the next seven years. 
Two years prior to admission she devel- 
oped oscillopsia. Subsequently, her diplopia 
gradually became worse. Her right pupil- 
lary diameter became greater than the 
left, and she developed ptosis on the right 
side. Examination on admission showed 
a healthy well-nourished right-handed 
woman. Neurologie findings were confined 
to the oculomotor system. Her visual acu- 
ity was 20/20 OD and 20/30 OS with a 
modest myopic correction. Results of Her- 
tel exophthalmometry and applanation to- 
nometry were within normal limits. Visual 
fields were normal. The right pupil was 1 
mm greater than the left. Both pupils re- 
acted well to light and accommodation. An 
obvious right ptosis was present. Oculomo- 
tor testing was normal on the left, but 
markedly impaired on the right. Elevation 
and adduction were impaired more than 
abduction. Depression of the right eye was 
normal. Medial rectus function for conver- 


gence was impaired in the right eye to the 
same degree as horizontal gaze. Although 
motility was normal on the left side, there 
was a suggestion of dysmetria. Horizontal 
nystagmus was present with abduction 
and vertical nystagmus with elevation on 
the left. Results of funduscopic examina- 
tion were normal. Although facial sensa- 
tion and trigeminal motor function ap- 
peared intact, the right corneal reflex was 
depressed. 

Results of routine laboratory studies, 
the electrocardiogram, skull x-ray films, 
and optic foramen views were normal. La- 
minograms of the base of the skull showed 
sclerotic changes of the clivus and sphe- 
noid sinus. Brain scan showed an increased 
uptake in the right retro-orbital region. 
Right carotid angiography revealed a 
constricted, laterally displaced, intraca- 
vernous internal carotid artery. The men- 
ingohypophyseal trunk was enlarged, and 
a 4.5 x 2.5-em parasellar blush was evident 
(Fig 1). An orbital phlebogram showed 
scalloping of the superior ophthalmic vein. 

The patient underwent a right temporal 
craniotomy. A large, primarily intradural, 
meningioma was noted involving and fill- 
ing the right cavernous sinus and part of 
the middle fossa. The third and sixth cra- 
nial nerves were enmeshed within the tu- 
mor. Microscopic examination confirmed 
the surgical impression of a fibrous men- 
ingioma. 

Postoperatively, the neurological find- 
ings remained unchanged, except for a 
complete ptosis and fully dilated unreac- 
tive pupil. 

CasE 2.—A 36-year-old white woman 
awoke with mild horizontal diplopia at dis- 
tance associated with a bifrontal and 
retro-orbital headache that radiated to the 
suboceipital region. During the next four 
days, the diplopia gradually became con- 
stant at distanee and at near vision. She 
was admitted to the hospital. Results of 
her neurological examination were normal, 
except for a partial left sixth nerve palsy. 
Her visual acuity was 20/20. Funduscopic 
examination and visual fields were within 
normal limits. Results of routine hemato- 
logical tests, blood chemistry tests, urinal- 
ysis, serological tests, glucose tolerance 
tests, thyroid function tests, electroen- 
cephalogram, and brain scan examinations 
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were normal. A Tensilon test was negative. 
On lumbar puncture, cerebral spinal fluid 
pressure was 120 mm H,O. Cerebrospinal 
fluid protein was 20.6 mg/100 ml (y-globu- 
lin fraction 2.7 mg/100 ml). Skull x-ray 
films were normal. The patient was dis- 
charged with a diagnosis of lateral rectus 
paralysis, origin undetermined. 

During the next eight months, there was 
a gradual improvement of her sixth nerve 
palsy. However, nine months from the on- 
set of her diplopia, she developed severe 
sharp intermittent left retro-orbital pain. 
The pain was associated with tingling pa- 
resthesias over the left side of the face and 
a change in sensation over the forehead 
and along the left side of the nose. Exami- 
nation at this time showed hypesthesia and 
hypalgesia over the first and second divi- 
sions of the fifth cranial nerve on the 
left. Corneal responses appeared to be 
symmetrical. There was underaction of the 
left inferior, superior, and medial recti, 
suggesting a partial third nerve palsy. 
Ptosis was not present. Pupils were equal 
in size and reacted to light and accom- 
modation. Results of funduscopic examina- 
tion, a repeat brain scan, and EEG were 
normal. Routine skull x-ray films with op- 
tic foramen and Stenvers views were nor- 
mal. Four-vessel cerebral angiography 
showed constriction of the intracranial ex- 
tradural portion of the left carotid artery 
proximal to its entrance into the cavernous 
sinus along with irregularity of the supe- 
rior wall of the carotid in its intraca- 
vernous portion consistent with a posterior 
cavernous mass (Fig 2, top left). The an- 
teroposterior projection shows medial dis- 
placement of the carotid artery with 
stretching and upward displacement of the 
anterior choroidal artery (Fig 2, top right). 
The left external carotid arteriogram 
showed one abnormal vessel, probably a 
branch of the middle meningeal artery en- 
tering the cavernous sinus region (Fig 2, 
bottom left and right). 

A left frontotemporal craniotomy was 
performed with subtotal resection of an en 
plaque meningioma involving the left 
middle fossa, extending under the tento- 
rium, and invading the cavernous sinus. 
The third nerve was pushed medially by 
the tumor. The sixth nerve and the first 
and second divisions of the intracranial tri- 
geminal nerve were enmeshed in tumor. 
The fourth nerve was not observed. 

The pathological diagnosis was men- 
ingioma, meningothelial type (Fig 3, left). 
Her postoperative course was benign. Fol- 
low-up examination six months after her 
surgery showed no change in ocular motil- 
ity from her preoperative status. 

Case 3.—A 24-year-old right-handed 
white woman noted right horizontal diplo- 


Arch Ophthalmol/Vol 93, March 1975 





Fig 2.—Top left, Left lateral internal carotid angiogram. Constriction (arrows). Top 
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right, Anteroposterior (АР) internal carotid angiogram. Internal carotid artery (large 
double arrows). Anterior choroidal artery (single arrow). Extradural carotid artery (small 
double arrows). Bottom, left and right, Left lateral and AP external carotid angiogram. Ar- 
rows show pathologic vessels from middle meningeal artery. 


pia at distance about 1% years prior to hos- 
pital admission. During the first 12 
months, her diplopia became increasingly 
present with near vision. She sought medi- 
cal aid when she developed intermittant 
sharp right retro-orbital pain in addition 
to the diplopia. Examination at that time 
uncovered only a right lateral rectus weak- 
ness. The funduscopic examination and pu- 
pillary reactions were normal. 

Results of routine hematological, blood 
chemistry, and serological tests were nor- 
mal. Brain sean and EEG showed no ab- 
normalities. Skull x-ray films were inter- 
preted as normal. She was discharged with 
a diagnosis of right sixth nerve palsy, 
cause undetermined. 

Three months later on a follow-up visit, 
the patient complained of numbness on the 
right side of the face. Neurologic examina- 
tion at this time showed the right sixth 
nerve palsy as before; however, on this oc- 
casion, hypesthesia and hypalgesia over 


the entire right side of the face was noted. 
The corneal reflexes were equal. Visual 
acuity was 20/20 OD and 20/25 OS. Pupils 
reacted equally and symmetrically to light 
and accommodation. The remainder of the 
results of neurological examination were 
normal. Spinal fluid protein was 34 mg/100 
ml. Ear, nose, and throat examination 
showed normal audiometrics. Tensilon test 
was negative. Routine skull x-ray films 
showed decalcification of the right petrous 
ridge (Fig 4, A). Obvious amputation of 
the right petrous ridge was seen on Sten- 
vers views (Fig 4, B). Angiography showed 
anterior and medial displacement of the 
intracranial extradural right carotid ar- 
tery with slight stretching of the posterior 
communicating artery (Fig 5, left and cen- 
ter). There was superior and posterior dis- 
placement of the right superior cerebellar 
artery and medial displacement of poste- 
rior cerebral artery consistent with an ex- 
tra-axial petrous apex mass (Fig 5, right). 
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Fig 3.—Left, Meningothelial meningioma involving dura of cavernous sinus (case 2; hematoxylin-eosin, original magnification x 224). 
Center, Desquamated epithelium of epidermoid cyst (cholesteatoma; case 3; hematoxylin-eosin, original magnification x 224). Right, 
Meningothelial meningioma showing classical whorl pattern (case 4; hematoxylin-eosin, original magnification x 224). 

















Pneumoencephalography confirmed the 
angiographic findings (Fig 4, C and D). 

A left temporal craniotomy was per- 
formed. A large epidermoid cyst (choles- 
teatoma) was totally resected from the 
tentorium and right petrous ridge (Fig 3, 
center). The sixth nerve had been 
markedly stretched by the tumor. 

The patient had a benign postoperative 
course. Her preoperative findings have re- 
mained unchanged since surgery. 

Case 4.—A 41-year-old right-handed 
man developed horizontal diplopia four 
years before admission. At the onset, he 
noted that he could not move his left eye to 
the left and that diplopia was present only 
on extreme lateral gaze. During the year 
before admission, he had noticed that the 
horizontal diplopia had increased. At the 
time of admission, his diplopia was mani- 
fest in all fields of gaze. Examination 
showed a visual acuity of 20/20 OU. Pu- 
pils were equal and reacted symmetrically 
to light and accommodation. There was 
marked weakness of the left lateral rectus, 
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Clinical, Diagnostic, and Pathologic Findings Summarized 


Cerebrospinal 





Duration of Skull Fluid 
Age, Sixth Nerve Associated X-Ray Brain Protein 
Case yr Palsy, mo Findings Film Scan Level 
1 62 144 Third nerve paresis Normal Normal Normal 
| corneal reflex 
2 36 9 Third nerve paresis Normal Normal Normal 
| sensation of 
VetrV-2 2. 
3 24 18 | sensation of Amputated Normal Normal 
V-14+V-2+V-3 petrous 
ridge 
Third nerve paresis Normal Normal 58.6 mg/100 ml 





moderate weakness of the left superior 
and medial recti, and probable weakness of 
the left inferior rectus. Results of fun- 
duseopie examination were normal. The 
clinieal impression was cavernous sinus 
syndrome. Results of routine hematolog- 
ical, serological, and blood chemistry tests 
and urinalysis were normal. Results of 
thyroid studies were within normal limits. 
Lumbar puncture showed an opening cere- 
brospinal fluid pressure of 130 mm H,O 
and a protein level of 58.6 mg/100 ml (y- 
globulin fraetion, 2.6 mg/100 ml). Brain 
scan and EEG were normal. Skull x-ray 
films with optic foramen views were be- 
lieved to be normal. Four-vessel angiogra- 
phy showed pathological vessels from the 
left meningohypophyseal trunk and from 
the basilar circulation filling a large left 
petrous apex mass (Fig 6, left). Vertebral 
angiography showed a mild posterior dis- 
placement of the basilar artery in the lat- 
eral view. In the Towne projection, there 
was downward displacement and stretch- 
ing of the anterior inferior cerebellar ar- 









Angiogram, 
Pneumoen- Pathological 
EEG cephalogram Finding 
Normal ri Meningioma 
Normal Р Meningioma 
Normal +/+ Cholesteatoma 


Normal + Meningioma 





tery and upward displacement and stretch- 
ing of the intracisternal superior 
cerebellar artery (Fig 6, right). There was 
occlusion of the left inferior petrosal sinus 
on direct injection. 

He underwent a subtotal resection of a 
large basisphenoid meningioma involving 
the cavernous sinus with spread into the 
middle fossa and over the tentorium onto 
the clivus. All oculomotor nerves as well as 
the trigeminal nerve were engulfed by the 
tumor. The pathological diagnosis was 
meningioma, meningothelial type. 

The patient had an uneventful postoper- 
ative course. Ocular motility was essen- 
tially unchanged from his preoperative 
status. There was some impairment of re- 
cent memory. One year following surgery, 
he was essentially unchanged with no fur- 
ther improvement of ocular motility. His 
memory had improved. 


Comment 


Collier pointed out that the abdu- 
cens nerve is the most frequently af- 
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Fig 4.—A, Routine skull x-ray film, 
Towne view. Internal auditory canal (ar- 
rows). B, Stenvers view. Right petrous 
ridge (arrows). C, Pheumoencephalogram 
(lateral). Posterior displacement of brain 
stem and fourth ventricle (arrows). D, 
Pneumoencephalogram. Displacement of 
brain stem to left (large arrow). Small ar- 
rows outline tumor. 


fected cranial nerve in patients with 
intracranial tumors leading to a false 
localizing sign.‘ However, in a review 
by Rucker’ of the 159 cases of sixth 
nerve palsies associated with tumors, 
89% were near enough to the sixth 
nerve to interrupt it directly. Sim- 
ilarly, in the eases presented in this 
report, the nerve was intimately in- 
terwoven or markedly stretched by 
the tumor. The resulting sixth nerve 
paresis correctly localized the disease 
process and for a long time was the 
only manifestation of the tumor. 
The mechanism by which the sixth 
nerve is damaged has not been clearly 
elucidated. The fact that it is a long 
cranial nerve is probably not a suffi- 
cient reason to explain the high inci- 
dence of sixth nerve palsy in intracra- 
nial abnormality. There are three 
anatomic areas where the sixth nerve 
is most susceptible to injury: (1) at its 
take-off from the pontomedullary 
junction where it may be compressed 
by the anteroinferior cerebellar ar- 
tery (AICA), (2) at its penetration of 


Fig 5.—Left, Lateral right carotid angio- 
gram. Extradural internal carotid artery 
(single arrow). Posterior communicating 
artery (two arrows). Center, Anteroposte- 
rior right carotid angiogram. Supracav- 
ernous carotid artery (two arrows). Ante- 
rior choroidal artery (single arrow). Right, 
Vertebral angiogram. Superior cerehellar 
artery (small arrow). Posterior cerebral ar- 
tery (large arrow). 








EP TR Tt 


SE STE 


| 

|- 
Е. 
in 
E 
3 
n 








the dura below the petrous crest, and 
(3) within the cavernous sinus. Cush- 
ing’ and, later, Sunderland’ examined 
autopsy material and showed that the 
AICA and internal auditory artery lie 
anterior to the sixth nerve. Grooving 
by arterial structure and subsequent 
damage can result if there is in- 
creased intracranial pressure with 
displacement of the brain stem or if 
the brain stem is directly displaced by 
a tumor. Damage to the nerve may 
also occur at the petrous apex level 
where it makes a right-angle bend to 
penetrate the dura. The nerve is teth- 
ered in Dorello canal, and tension on 
the nerve could interfere with the 
vascular supply,*’ or as in the case of 
trauma, frank avulsion of the nerve 
may occur. In case 3 the tumor had 
displaced the brain stem and severely 
stretched the sixth nerve. The nerve 
was angulated sharply at its entrance 
into the dura and was indented by the 
petroclinoid ligament. The nerve was 
enmeshed in tumor in three cases. In- 
jury to the nerve in these cases may 
be the result of focal compression by 
the tumor directly, or the tumor may 
have compromised the blood supply to 
the nerve. Injury to the sixth nerve in 
its intracavernous course is most com- 
mon with intracavernous aneurysms 
and invading nasopharyngeal tu- 
mors." The mechanism of injury 
to the sixth nerve in the cavernous 
sinus is unknown. The cavernous 
sinus was invaded by tumor in three 
of the cases. 

In one ease, minor head trauma 
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preceded the onset of the sixth nerve 
palsy. The role of minor trauma in 
manifestations of latent oculomotor 
palsies in patients with basisphenoid 
tumors has only recently been appre- 
ciated.^'? Robertson et al,* in their 
review, noted that there was a differ- 
ence in the nature of the traumatic 
event, resulting in nerve deficits in 
patients harboring a tumor as op- 
posed to those who did not. They 
found that tumor patients tended to 
be clumsy and unsteady because of 
their primary disease and were, 
therefore, prone to injury. Tumor pa- 
tients hurt themselves! Patients with- 
out tumors, on the other hand, were 
not initiators of the traumatic force, 
but the recipients; the force, there- 
fore, tended to be much more severe 
as evidenced by the high incidence of 
fractures and bruises in these pa- 
tients. 

Benign or idiopathic sixth nerve 
palsies associated with viral infec- 
tions," exposure, and diabetes? have 
usually cleared within three to four 
months. It is important that none of 
the cases presented had complete res- 
olution of their sixth nerve palsy at 
any point in their course. 

Analysis of the four cases shows 
that the third or fifth, or both, cranial 
nerves eventually became involved. 
When multiple cranial nerves are in- 
volved the diagnosis of a petrous cav- 
ernous mass becomes obvious. Diag- 
nosis of the tumor mass was made by 
angiography in all cases. Noninvasive 
diagnostic tests were negative except 


Fig 6.—Left, Left carotid angiogram. 
Pathological vessels from meningo- 
hypophyseal trunk and from basilar circu- 
lation filling large left petrous apex mass 
(arrows). Right, Vertebral angiogram. An- 
teroinferior cerebellar artery (lower ar- 
rows). Superior cerebellar artery (upper 
arrows). 


in one case (Table). 

Chronic sixth nerve palsy of unde- 
termined cause may be the first sign 
of a petrous apex-cavernous sinus tu- 
mor. The “undiagnosed” sixth nerve 
palsy should be followed closely. If 
abducens paresis does not clear or im- 
prove substantially within six 
months, serious consideration of an- 
giography should be made in an ef- 
fort to establish a diagnosis. 
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A patient had visual field loss and 
optochiasmatic arachnoiditis and subse- 
quently developed other evidence of mul- 


Optochiasmatic Arachnoiditis 
in Multiple Sclerosis 


Although an inclusive definition 
has never been clearly established, 
optochiasmatic arachnoiditis is gener- 
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tiple sclerosis. The possibility is raised ally regarded as a long-term inflam- x 
that many of the "idiopathic" cases of mation of the leptomeninges sur- 3 
aerem pene may hays; rounding the chiasm and intracranial | 
similar origin. Special emphasis is placed ti nol d d 
on the functional role of the fibrosis in ОРС nerves, producing атаве Ч 


the pathogenesis of optochiasmatic arach- 
noiditis. 


Dl 1929, Balando and Satanowsky' 
reported the case of a 35-year-old 
man who had progressive visual loss 
of six months' duration and subse- 
quently underwent an exploratory 
craniotomy. At operation, a focal area 
of inflammation was found surround- 
ing the optic nerves and chiasm, and 
a biopsy of the leptomeninges was 
performed. Histologic study showed 
thickening of the meninges, prolif- 
eration of endothelium, and small 
caleareous nodules. Following the op- 
eration, there was slight visual im- 
provement. This is the first case of op- 
tochiasmatic arachnoiditis on record 
although the disease entity had been 
recognized and reported earlier by 
Cushing and Eisenhardt. Since that 
time, numerous reports and studies 
have appeared in the literature. 
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through compression or ischemia by 
scar tissue or arachnoid cysts. Clini- 
cally, it is a disease of young adults 
that is characterized by unilateral or 
bilateral visual loss over a variable 
period of time, with occasional remis- 
sions as noted by Vail? Central sco- 
tomas are almost always present and 
are occasionally associated with bi- 
temporal, binasal, or homonymous 
hemianopsia. According to Huber* the 
ophthalmoscopic findings are quite 
variable, but the most frequent obser- 
vation is "primary" optic atrophy. As 
concluded by most authors, however, 
its characteristies and clinical course 
are quite variable. 

Optochiasmatic arachnoiditis is be- 
lieved to result from an inflammatory 
process initiated by various noxious 
agents, such as microorganisms and 
trauma (Heuer and Vail). Bollack et 
al* consider it to be a disease sui gen- 
eris, an impression no doubt influ- 
enced by the inability to establish a 
specific origin in the majority of 
cases. Indirect reference has been 
made by several observers that retro- 
bulbar neuritis may be associated 
with arachnoiditis, and Vail’ sug- 
gested that a relationship may indeed 
exist between multiple sclerosis and 





Fig 1.—Biopsy specimen taken from 
near optic chiasm showing considerable 
fibrosis of leptomeninges with moderate 
mononuclear cell infiltrate. Part of glial 
mantle of optic chiasm is represented in 
lower right corner (hematoxylin-phloxine- 
saffran, original magnification х 300). 





Fig 2.—Coronal section of parietooccipi- 
tal lobes demonstrating large confluent 
periventricular plaques. 


optochiasmatie arachnoiditis. The fol- 
lowing is the report of a case in which 
this latter relationship was estab- 
lished. 
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Fig 3.—Medullary junction, showing a 
plaque (P) outlined by arrows, with myelin 
loss in both white (W) and gray matter (G). 
Normal appearance on right (hematoxylin- 
eosin-Luxol-fast blue, original magnifica- 
tion x 48). 





Fig 4.—Cross section of left intraorbital 
optic nerve showing mild atrophy of nerve 
(O), fibrosis of leptomeninges (L) and fi- 
brous trabecular, and nests of arachnoid 
cells (arrows). Dura (D) is not involved 
(bodian-Luxol-fast blue, original magnifi- 
cation x 48). 


REPORT OF A CASE 


A 45-year-old white man was first seen 
in September 1961 complaining of blurred 
vision in his left eye, which had gradually 
been increasing in severity over five 
months. A sister had died of multiple scle- 
rosis at the age of 36. The patient had a 
moderate alcoholic intake and smoked 40 
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Fig 5.—Right intraorbital optic nerve 
demonstrating complete loss of myelin, 
with relative preservation of axons (bod- 
ian-Luxol-fast blue, original magnification 
х 480). 


cigarettes daily. Visual acuity was 20/20 in 
the right eye and 20/80 in the left eye. An 
arcuate scotoma extended up and down 
from the left blind spot, and a temporally 
placed central scotoma was plotted. The 
right field was normal. Findings from the 
balance of the ocular, neurological, and 
general medical examination were normal. 
The patient was investigated extensively 
in the hospital; he had a normal pneu- 
moencephalogram, skull x-ray films, and 
carotid angiograms. Cerebrospinal fluid 
(CSF) showed 8 red blood cells per cubic 
millimeter; a protein concentration of 31 
mg/100 ml; and a minimal first zone colloi- 
dal glod curve elevation. Gamma-globulin 
estimation was not obtained. A VDRL test 
was negative in CSF and blood. The pos- 
sibility of tobacco-aleohol amblyopia was 
entertained and the patient received sup- 
plementary vitamin B complex for approx- 
imately eight months without improve- 
ment. 

He was next seen in March 1963, com- 
plaining of blurred vision in both eyes. Vi- 
sual acuity was 20/60 in the right eye and 
hand motions in the left. Visual fields 
showed an enlarged scotoma on the left 
and loss of temporal field in the right eye. 
A second pneumoencephalogram showed 
some questionable distortion of the sellar 
cistern. In an exploratory craniotomy, 
thick adherent arachnoid tissue was re- 
moved from the chiasm and optic nerves 
and submitted for histologic study. 

A follow-up visit in 1964 showed pro- 
gressive deterioration of visual acuity in 
the right eye to 20/100 and no change in 
the left eye. Visual fields demonstrated bi- 
temporal field defects. 

Over the next four years, the patient 
gradually developed signs and symptoms 
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Fig 6.—Left intraorbital optic nerve 
showing considerable fibrosis of leptome- 
ninges (L) (hematoxylin-phloxine-saffran, 
original magnification х 120). D, dura. 


of a multifocal neurological disorder in- 
volving mainly the brain stem and spinal 
cord. His vision progressively deteriorated 
as did his neurological status. In March 
1971, after an episode of chest pain, he 
died and an autopsy was performed. 


Pathologic Findings 


Leptomeningeal Biopsy.—In March 
1963, several small pieces of pinkish 
granular material taken from a pre- 
chiasmal nodule and а chiasmal 
arachnoid were submitted for exami- 
nation. 

Microscopic sections showed dense, 
partially hyalinized, collagenous tis- 
sue containing fibroblasts, several 
mononuclear cells, and thick-walled, 
partially hyalinized blood vessels (Fig 
1). Several small foci of arachnoid 
cells were present. Intimately associ- 
ated with the connective tissue were 
small portions of nerve tissue that 
consisted largely of fibrous as- 
trocytes. Gram, fungal, and acid fast 
stains were negative. The pathologic 
diagnosis was chronic arachnoiditis of 
undetermined cause. 

Autopsy.—In April 1971, general au- 
topsy disclosed severe bilateral aspi- 
ration pneumonia as the immediate 
cause of death. 

Gross examination of the brain 
demonstrated numerous, brownish, 
gelatinous plaques throughout the 
central nervous system, with an ob- 
vious predilection for the  peri- 
ventricular regions and striking 
symmetry (Fig 2). The plaques varied 
in size from several millimeters to 
several centimeters and were found 
in both cerebral hemispheres (includ- 
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ing the central gray matter), the 
cerebellum, midbrain, pons, medulla, 
and spinal cord. The most severely af- 
fected regions were around the ven- 
tricular cavities including the Sylvian 
aqueduct and the floor of the fourth 
ventricle. The optic chiasm was ex- 
tremely flat and thin in its central 
portion, and the meninges surround- 
ing it and the optic nerves were con- 
spicuously thickened. 

Microscopical examination of the 
lesions showed a selectively demyeli- 
nating process in both white and gray 
matter (Fig 3). Each plaque demon- 
strated well-preserved axons amidst 
proliferating astrocytes and fibrillary 
gliosis. Virtually all the plaques were 
old; the edges were sharply demar- 
cated, oligodendroglial elements were 
absent or greatly reduced in num- 
ber, and active myelin breakdown 
was minimal, lipid-laden phagocytes 
being found only in the periphery of 
plaques. Although myelin loss was the 
predominant feature in each plaque, 
there was an overall reduction in 
axons within the demyelinated areas. 
Mild to moderate Wallerian degener- 
ation was seen. 

The entire visual system was se- 
verely involved bilaterally by an iden- 
tical demyelinating process. Both op- 
tic nerves showed loss of substance 
along with gliosis and fibrosis (Fig 
4). The remaining axons were com- 
pletely devoid of myelin (Fig 5). 
The meninges surrounding the optic 
nerves and chiasm showed long-term 
inflammation, and in some areas the 
fibrosis was striking (Fig 6). These 
leptomeningeal changes were less ob- 
vious elsewhere. The retinal changes 
consisted only of atrophy of the gan- 
glion cells. Demyelinating plaques 
were scattered along the geniculo- 
calearine and optic tracts. Neuronal 
degeneration and astroglial prolifera- 
tion were present in both lateral gen- 
iculate bodies. 

The principal pathologic diagnosis 
was that of multiple sclerosis. 


COMMENT 


Vail's? proposal that an association 
may exist between optochiasmatic 
arachnoiditis and multiple sclerosis 
received very little attention despite 
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an earlier observation by Dawson,’ in 
1914, that fibrosis of the leptome- 
ninges, especially around the optic 
nerves and chiasm, is a frequent mor- 
phologie finding in multiple sclero- 
sis. Similar observations were subse- 
quently made by Lumsden.*’ Their 
findings along with ours leave little 
doubt that optochiasmatic arachnoid- 
itis may occur in multiple sclerosis. 
This opens the possibility that some 
of the “idiopathic” cases in the litera- 
ture may have a similar origin, espe- 
cially those with features character- 
istic of multiple sclerosis such as 
uniocular presentation (as in our 
case) or spontaneous improvement. 

The cause of the perineural and 
chiasmatic fibrosis is not entirely 
clear, but it probably represents a 
nonspecific meningeal response to ad- 
jacent areas of inflammation. Accept- 
ing this mechanism, it becomes evi- 
dent that progressive scarring and 
fibrosis of the leptomeninges may fol- 
low both intraneural and extraneural 
inflammatory processes, retrobulbar 
neuritis being an example of the for- 
mer, basilar meningitis an example of 
the latter. Consideration of both in- 
traneural and extraneural types fur- 
ther emphasizes that optochiasmatic 
arachnoiditis may be associated with 
a number of diseases and that the 
diagnosis of an “idiopathic” type 
should be highly suspect in most 
cases. 

The functional implications of the 
fibrosis in both types remains an im- 
portant issue. The proposed mecha- 
nisms by which cicatrization may re- 
sult in visual loss are (1) trapping of 
CSF by adhesions between pia mater 
and arachnoid with subsequent cyst 
formation causing compression, (2) 
distortion and strangulation of the 
multiple nutrient vessels by adhe- 
sions and thickening of the meninges 
as they course through the subarach- 
noid space and along the fibrous 
septa, and (8) alteration in the brain- 
CSF barrier resulting in nutritional 
or electrolyte imbalance. In the in- 
traneural group, the fibrosis probably 
plays a minor role when compared 
with the primary process, but its con- 
tribution would be difficult to quanti- 
tate as it was in our case. In the ex- 


traneural group, progressive visual 
loss may indeed result from the cica- 
trization, but other mechanisms must 
also be considered. These include pro- 
gressive hydrocephalus (complicating 


meningitis), producing chiasmatic 
compression by distention of the 
third ventricle, incomplete removal or 
eradication of the noxious agent, and, 
as in some cases of spinal arachnoid- 
itis," progressive or resolving vascu- 
litis. It becomes evident that the 
exact role of the fibrosis in many 
cases may be difficult if not impos- 
sible to assess. 

The therapeutic*role of surgery in 
optochiasmatic arachnoiditis will de- 
pend on more accurate refining of 
this heterogeneous group of diseases 
in future reports. 


Robert F. Hetherington, MD, Department of 
Surgery, Queen's University and Kingston Gen- 
eral Hospital provided the surgical material. 
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Acrodermatitis Enteropathica 


Corneal Involvement With Histochemical 


and Electron Micrographie Studies 





Robert S. Warshawsky, MD; Charlotte W. Hill, MD; Donald J. Doughman, MD; John E. Harris, PhD, MD 


A case of acrodermatitis enteropathica 
occurred with corneal changes consisting 
of linear subepithelial corneal opacities. 
From the results of histochemical and 
electronmicrographic studies on a biopsy 
specimen of the corneal lesion, no defi- 
nite conclusion may be drawn as to 
whether the corneal changes are a mani- 
festation of acrodermatitis enteropathica 
or a result of iodochlorhydroxyquin ther- 


apy. 


j^ give res enteropathica is a 
rare familial syndrome first de- 
scribed by Brandt (1936): and later 
named by Danbolt and Closs (1942).* 
It is characterized by epithelial, gas- 
trointestinal, and emotional distur- 
bances. The skin lesions consist of 
vesiculobullous eruptions that proceed 
to psoriaform lesions with crusting 
and drying. These eruptions are sym- 
metrical about body orifices and on 
the skin of the distal parts of the ex- 
tremities. Total alopecia, paronychia, 
nail dystrophy, glossitis, and stom- 
atitis are also seen. In the majority of 
cases, there is mild to severe diarrhea. 
Emotional disturbance of the schizoid 
type is not uncommon during exacer- 
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bations. Frequently, there is second- 
ary infection with Candida albicans 
or bacteria. 

The disease, untreated, results in 
early death. However, with treat- 
ment, there is a tendency of sponta- 
neous involution at puberty. Treat- 
ment consists of human milk feedings 
and/or a halogen substituted 8-hy- 
droxy-quinoline such as diiodo-ox- 
yquinoline (diiodohydroxyquin, Dio- 
doquin) or  iodochlorhydroxyquin 
(Entero-vioform). The defect is 
thought to be an alteration in trypto- 
phan metabolism resulting in a me- 
tabolite with toxic effects on the cuta- 
neous and intestinal epithelium. 
Cash and Berger, however, feel the 
problem is in the synthesis of essen- 
tial fatty acids as a result of defective 
interconversion of unsaturated fatty 
acids. Autosomal recessive inher- 
itance has been postulated. Male inci- 
dence is equal to female, and in 65% 
of the cases reported, there were af- 
fected siblings. 

Blepharitis, photophobia, conjuncti- 
vitis, and alopecia with loss of the 
eyelashes and eyebrows are ocular 
findings that have been previously re- 
ported in cases of acrodermatitis en- 
teropathica.; In 1962, Wirsching* 
reported two siblings who had 
acrodermatitis enteropathica with bi- 
lateral corneal involvement. He de- 
scribed radial fan-like stripes on the 
upper part of the cornea consisting of 
l-mm wide intraepithelial and sub- 
epithelial ribbons. Our patient had 


similar corneal involvement as seen 
grossly and with the slit lamp. 


Report of a Case 


А 7-year-old boy had acrodermatitis en- 
teropathica at three weeks of age, when he 
appeared at this institution (1967) with a 
diffuse skin rash, diarrhea, and alopecia. 
He was hospitalized at that time. A sister 
had died at age 2% months with skin prob- 
lems and sepsis. During the patient's ini- 
tial hospitalization, he was treated with 
human milk and diiodohydroxyquin for a 
period of six weeks. Following his dis- 
charge from the hospital in June 1967, his 
medication was changed to iodochlorhy- 
droxyquin, 250 mg three times a day, 
which he took until January 1969. An epi- 
sode of monilial overgrowth and a £- 
streptococcal sepsis occurred during this 
period; however, after age 1 year, he had 
no gastrointestinal problems. From Janu- 
ary 1969 to April 1969, his iodochlorhy- 
droxyquin dose was gradually decreased to 
zero. In September 1969, he again began 
taking iodochlorhydroxyquin four times a 
day as necessary for his skin eruptions, 
averaging about one week out of four of 
use. He has subsequently had intermittent 
exacerbations of his acrodermatitis, occur- 
ring about every two to three months. The 
flare-ups characteristically began with 
crusting around the eyelids and responded 
to iodochlorhydroxyquin, 250 mg four 
times a day usually over a period of one to 
two weeks. His last major episode was in 
March 1973, when the skin lesions involved 
the eyelids, knees, toes, and groin. 


Ocular History 


Our patient has been followed in 
the Eye Clinic of the University of 
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dermatitis enteropathica. 





Fig 2.—Section of corneal biopsy speci- 


men in acrodermatitis enteropathica 


showing thickened and edematous area of 
epithelium and fragmentation of basement 
membrane (PAS, original magnification 
х 160). 









Fig 3.—Section of corneal biopsy speci- 
men showing two broad areas in which 
Bowman membrane is absent on right half 
of section. Loss of stromal lamellar archi- 
tecture and variable thickness of epithe- 
lium are present (PAS, original magnifica- 
tion x 40). е 


Fig 4.—Section of corneal biopsy ѕресі- 
merf showing area where Bowman mem- 
brane is absent and loss of architecture of 
epithelial cell layer (PAS, original magnifi- 
cation x 160). 


Arch Ophthalmol/Vol 93, March 1975 


Fig 1.—Radiating linear superficial corneal opacities seen in our patient with acro- 





Minnesota Hospitals from June 1967 
until the present time. He had normal 
findings on ocular examinations in 
June 1968 and February 1969, al- 
though no slit-lamp examination was 
mentioned in the latter evaluation. 
His mother reported that he had been 
photophobie since infancy, and bright 
lights caused him to sneeze. In Sep- 
tember 1969, he was treated with oph- 
thalmie solution (Neosporin) by his 
pediatrician for a hordeolum. Slit- 
lamp examination under anesthesia 
in March 1970 showed no abnormal- 
ities. Blepharitis had occurred with 
his skin eruptions in the past, and 
both blepharitis and skin eruptions 
cleared in August 1970, concurrent 
with  iodochlorhydroxyquin treat- 
ment. Results of slit-lamp examina- 
tion were again normal in November 
1970 and May 1971. 

On slit-lamp examination in Janu- 
ary 1972 (age 5 years), the corneas 
had radiating linear superficial pe- 
ripheral opacities (Fig 1). His visual 
acuity was found to be 20/40 in the 
right eye and 20/30 in the left eye as 
measured with the Block E. Also at 
this time, decreased corneal sensation 
was noted in both eyes, and it was be- 
lieved that the patient represented a 
case of neuroparalytic keratitis. He 
was treated with artificial tears and 
glasses with windscreens and was seen 
at monthly intervals with no essential 
change in the findings. In February 
and March 1972, he had superficial 
punctate staining of the corneas in 
addition to the linear opacities. On 
June 13, 1972, under general anesthe- 
sia using a surgical microscope, a 
2-mm superficial lamellar corneal 
biopsy of the temporal periphery of 
the right eye was performed without 
complication. The specimen was 


taken totally from within the cornea 
without any limbal tissues. 

Since the biopsy, he has been fol- 
lowed at regular intervals in the out- 
patient eye clinic, and his corneal le- 
sions have remained unchanged. He 
has been treated with viscous artifi- 
cial tears as necessary and with dark 
glasses when outdoors. His visual acu- 
ity has ranged from 20/20 to 20/50 bi- 
laterally. His last eye clinic visit was 
in November 1978, at which time his 
corneas again showed radiating lin- 
ear white to light-brown slightly 
whorl-like opacities passing from the 
limbus about two thirds of the dis- 
tance to the corneal center. Bilateral 
superficial punctate staining was 
present. Fluorescein dye pooled over 
the opacities, but did not stain, indi- 
cating that the epithelium was intact. 
His mother and 9-year-old brother 
were also examined at the same time 
and were found to have nonspecific 
blepharitis without corneal changes. 


Light Microscopic Study 


Gross.—The specimen was a single 
oblong piece of tissue measuring 
2x4x.5 mm. It was partially trans- 
lucent and brownish from the pres- 
ence of superficial blood. 

Microscopic.—_The corneal epithe- 
lium was variable in thickness and 
edematous, and there was a loss of 
polarity of the basal layer. Many of 
the epithelial nuclei were flattened 
and irregular in shape. The basement 
membrane, as seen with PAS stain, 
was markedly fragmented in some 
areas (Fig 2). Bowman membrane 
was absent in some areas, but, where 
present, was somewhat thickened 
(Fig 3 and 4). The stroma had lost its 
lamellar architecture, and many colla- 
gen fibers were seen running at di- 
verse angles to each other. Stromal fi- 
broblasts likewise had lost their 
polarity and lay in random order. No 
pigmentation was seen. 


Electron Microscopy Study 


Materials and Methods.—The speci- 
men was reprocessed for electron mi- 
croscopy after having been fixed in 
formaldehyde solution (Formalin) 
and blocked in paraffin as previously 
described by Zimmerman et al.* 
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Fig 5.—Corneal biopsy specimen showing fragmentation of 
Bowman membrane (BM) and replacement with scar tissue and 
plasma cells. Vacuolation in basal epithelial cells artifact. E, Epi- 


thelium (original magnification x 2,400). 


Results.— Electron microscopy 
showed focal destruction of Bowman 
membrane with replacement by ir- 
regularly aligned collagen fibers and 
plasma cells (Fig 5). Cells containing 
osmophilie bodies, presumed to be 
pigment, were seen (Fig 6). There 
was also fragmentation of the base- 
ment membrane of the corneal epi- 
thelium in many of the areas studied 
(Fig 6). 

Comment.— Electron microscopic 
findings confirmed those of light mi- 
croscopy, showing scarring and de- 
struction of Bowman membrane. Due 
to the inability to orient our electron 
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microscopic sections with the clinical 
picture, we cannot be certain that the 
presumed pigmented cells coincide 
with the linear subepithelial opacities 
noted clinically. However, it is likely 
that these are the same areas. In or- 
der to prove that these are pigmented 
cells, further studies would have to be 
done, such as bleaching out the pig- 
ment. 

In an effort to determine the cause 
of the corneal changes previously de- 
scribed, a comparison must be made 
between these changes and those de- 
scribed in other entities with similar 
corneal lesions. 





Fig 6.—Cells containing osmophilic bodies (OB) in area of Bow- 
man membrane and plasma cells (PC) in epithelium. Fragmenta- 
tion of basement membrane (arrows; original magnification 
x 6,000). a, Inset of osmophilic bodies (original magnification 
x 42,000). 


Angiokeratoma corporis diffusum 
(Fabry disease), a systemic disorder 
of glycolipid metabolism, is charac- 
terized by a fine whorl-like, super- 
ficial corneal opacity that is found in 
both the affected male and in the fe- 
male carrier; a-galactosidase has been 
found to be absent in the leukocytes 
of the affected males and decreased in 
the leukocytes of the female carriers. 
An accumulation of lipid deposits has 
been shown in most organs of the 
body, including the eye.*'^ Clinically, 
our patient’s corneal involvement is 
quite similar to that seen in Fabry 
disease. The corneal lesions, however, 
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do not involve the central part of the 
cornea as in Fabry disease, and they 
seemed to produce grosser changes 
in the corneal surface topography. 
While our patient shows absence 
of Bowman membrane in some areas 
and thickening in others, the Fabry 
disease corneas are reported as hav- 
ing a normal Bowman membrane. In 
the Fabry disease carrier, a dupli- 
cation of the basement membrane 
and an amorphous material located 
between the basement membrane 
and Bowman membrane are seen.’ In 
our patient, a fragmentation rather 
than a duplication of the basement 
membrane is seen, and no amorphous 
material is found. Cells containing 
osmophilic bodies are found in our 
study, but we believe these cannot be 
correlated with the lamellar inclusion 
bodies seen in Fabry disease. Our pa- 
tient’s a-galactosidase level in his leu- 
kocytes was measured and found to 
be normal. 

Chloroquine phosphate, a halogen- 
ated quinone, also produces whorl- 
like corneal lesions that are reversible 
on discontinuation of the drug. Elec- 
tron microscopic studies of chloro- 
quine toxicity of the retina, ciliary 
body, and extraocular muscles have 
shown membranous cytoplasmic 
bodies (MCBs) and clusters of curvi- 
linear tubules (C-tubes)." We found 
nothing suggesting MCBs or C-tubes. 
We do not believe that the presumed 
pigmented cell could represent fix- 
ation artifacts of the MCBs since the 
study in which Ramsey and Fine" 
showed the MCBs used tissue that 
had also been reprocessed from form- 
aldehyde solution. 

Indomethacin (Indocin) has been 
cited as a cause of corneal stromal 
erystalline deposits as well as fine 
corneal epithelial opacities arranged 
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in whorling lines." As far as we are 
aware, no published reports of the 
histopathology of these corneal epi- 
thelial lesions are available for com- 
parison. Our patient has never been 
on indomethacin therapy. 

Finally, a discussion of the known 
ocular effects of iodochlorhydroxyquin 
is in order. There have been two re- 
ports in Lancet" of the optic at- 
rophy developing in children with 
acrodermatitis enteropathica being 
treated with high doses of 8-hydroxy- 
quinolines (1,200 mg of iodochlorhy- 
droxyquin daily for 12 months in one 
case and 3,200 to 3,600 mg of diio- 
dohydroxyquin daily for more than 
two years in the second case). Corneal 
changes were not mentioned in either 
report. A case of optic atrophy in a 
child with Hirschsprung disease who 
received 1,279 gm of iodochlorhy- 
droxyquin between the ages of 18 
weeks and 44 months has also been 
reported. Again, no corneal changes 
were mentioned. 

A disease entity referred to as 
subacute  myelo-optic neuropathy, 
characterized by paresthesias and 
muscle weakness, usually of the lower 
extremities, and accompanied by op- 
tic atrophy in some instances, has 
been described in association with io- 
dochlorhydroxyquin usage.'*'* Axonal 
damage and demyelinization of the 
optic nerve, lateral and posterior col- 
umns of the spinal cord, and periph- 
eral nerves have been found, but no 
corneal changes have been described. 


Conclusion 


On the basis of our light and elec- 
tron microscopic studies, no defi- 
nite conclusion can be drawn as to 
whether the corneal changes repre- 
sent a manifestation of acroderma- 
titis enteropathica or are a toxic re- 
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sult of iodochlorhydroxyquin therapy. 
We hope that future clinical and 
pathological studies will help to 
establish the cause of the corneal 
changes and the role of the presumed 
pigmented cells seen in our electron 
microscopic studies in producing 
these changes. 


This study was supported in part by Public 
Health Service grant No. EY00027. 
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Experimental Vortex-Choroidal Angiograms 


Enoch N. C. Tsai, MD, J. Lawton Smith, MD 


The choroidal circulation completely 
separated from the retinal circulation has 
not, to our knowledge, been previously 
demonstrated by fluorescein angiogra- 
phy. This has been accomplished in owl 
monkeys and rabbits by direct injection of 
fluorescein via a catheter introduced into 
a vortex vein by microsurgical technique. 
Morphologically distinct choroidal venous 
and arterial patterns were angiograph- 
ically demonstrated in monkeys and rab- 
bits. Some direct perfusion to the optic 
disc from the adjacent choroidal circula- 
tion was demonstrated in both species. 


monstration of the choroidal cir- 

culation completely separated 
from the retinal circulation has not, 
to our knowledge, been previously 
seen by fluorescein angiography. It is 
now feasible to demonstrate the 
choroidal circulation by direct injec- 
tion of fluorescein into a vortex vein 
via a catheter placed in its lumen by 
microsurgical technique. 


Materials and Methods 


The experiments were carried out on ei- 
ther eye of six owl monkeys (Aótes tri- 
virgatus) and ten rabbits. The monkeys 
were anesthetized with intramuscularly 
administered phencyclidine hydrochloride 
(Sernylen, 0.6-0.7 mg/lb of body weight) 
and intraperitoneally administered pheno- 
barbital sodium (Nembutal, 5 mg/lb). The 
rabbits were anesthetized with intraperi- 
toneally administered phenobarbital so- 
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dium (25 mg/lb). The pupils were dilated 
with atropine sulfate 1%. 

Technique.—After anesthesia, the right 
femoral vein was catheterized with a poly- 
ethylene tube (PE No. 60) that was pre- 
measured and marked so that its tip would 
be located at the proximal portion of the 
inferior vena cava. The femoral catheter 
was connected by a three-way stopcock to 
a 5-ml syringe containing heparinized sa- 
line and a 1-ml tuberculin syringe contain- 
ing 2% heparinized fluorescein. A small 
amount of heparinized saline was injected 
into the femoral catheter from time to 
time to prevent clotting. 

The intraocular pressure was measured 
at the beginning and end of most experi- 
ments by a Schiøtz tonometer. In two ex- 
periments, constant monitoring of the in- 
traocular pressure was carried out by a 
polygraph that was connected to the ante- 
rior chamber by a polyethylene tube (PE 
No. 20) attached by a 25-gauge needle.' 

The cannulization of the vortex vein was 
performed as follows: The cornea was pro- 
tected from drying and edema by a suit- 
able contact lens. The roof and the lateral 
wall of the orbit were removed by a pair of 
sharp scissors. Under the zoom operating 
microscope (Fig 1), either the superior 
temporal or superior nasal vortex vein, 
which was 0.6 to 0.8 mm in diameter, was 
exposed and mobilized distal to the globe 
as far as possible deep into the orbit. The 
distal end of the vortex vein was cau- 
terized with a bipolar coagulator and sev- 
ered. The free end of the vortex vein was 
brought out to the surface of the orbit and 
stabilized with a pair of fine forceps. The 
lumen of this vessel was then opened with 
the tip of a 27-gauge needle. While a tiny 
stream of blood was pouring out, a poly- 
ethylene tube (PE No. 10) with its tip ta- 
pered and cut in an oblique shape was in- 
serted into the lumen of the vortex vein. 





Fig 1.—Cannulization of vortex vein was 
performed under the zoom operating mi- 
croscope. A bipolar coagulator (right) was 
used to cauterize vessel. 





Fig 2.—Superior temporal vortex vein of 
rabbit was cannulized with a polyethylene 
tube. 


The catheter was then secured with pre- 
placed 6-0 silk sutures (Fig 2). The other 
end of the catheter was connected by a 
three-way stopcock to two 1-ml tuberculin 
syringes containing heparinized saline and 
2% fluorescein, respectively. Intermit- 
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Fig 3.—Control fluorescein angiograms of monkey (fluorescein injected into the infe- 
rior vena cava). Note choroidal arterial pattern that appears as multiple granular 


splotches (A-D). 


tently, a small amount of heparinized sa- 
line was injected slowly to maintain pa- 
tency of the proximal vortex vein. 

Photographic Methods.—A fundus cam- 
era (Zeiss) equipped with a 250 exposure 
motor-driven automatic camera body was 
used. Ordinary color fundus photographs 
were taken first for comparison, then a 
series of fundus angiograms at an expo- 
sure rate of three to four per second were 
taken with the following different meth- 
ods. 

1. Control fluorescein angiograms were 
first taken to evaluate both the retinal and 
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choroidal circulation patterns in the con- 
ventional manner. These were taken for an 
interval of approximately one minute im- 
mediately after 0.1 to 0.2 ml of 2% fluores- 
cein was injected into the inferior vena 
cava via the femoral catheter. The dye 
usually disappeared in one to two minutes, 
although a faint fluorescence of the disc 
was commonly visible for longer periods of 
time. The next step of the experiment was 
then carried out. 

2. Fluorescein vortex-choroidal angio- 
grams by injection were carried out by in- 
jecting 0.3 to 0.4 ml of 2% fluorescein into 


the vortex vein via the indwelling catheter 
while a series of photographs were taken 
for an interval of approximately two to 
three minutes. Sometimes several series of 
such angiograms were obtained after the 
fluorescence from previous injections di- 
minished somewhat. 

3. Fluorescein vortex-choroidal angio- 
grams by perfusion. The diastolic and sys- 
tolic ophthalmic artery pressures were 
first determined by observing the appear- 
ance and cessation of the pulsation of the 
central retinal artery under different in- 
traocular pressures. The various intraocu- 
lar pressures were obtained by changing 
the fluid level of a manometer that was 
connected to the anterior chamber by a 
polyethylene tube (PE No. 20) attached 
with a 25-gauge needle, similar to that 
used in monitoring the intraocular pres- 
sure. The vortex catheter was then con- 
nected to another manometer containing 
2% heparinized fluorescein by a three-way 
stopcock. The fluid level of this manome- 
ter was adjusted to different positions so 
that the perfusion pressure in the catheter 
would be below diastolic, at diastolic, be- 
tween diastolic and systolic, at systolic, 
and above systolic pressure. A series of an- 
giograms were then made while the fluo- 
rescein was perfusing into the vortex- 
choroidal system under different perfusion 
pressures. 

4. Color methylene blue choroidal angio- 
grams. Color angiograms were taken while 
multiple doses of 0.3 to 0.5 ml of methylene 
blue were injected into the vortex vein 
with different pressures and speeds. With 
this technique, the choroidal venous sys- 
tem appeared to be bluish-purple while the 
choroidal arterial system remained red- 
dish-orange (color plate). 


Results 


The vortex-choroidal angiograms in 
the monkey will be discussed in more 
detail and points of interest in the 
rabbit will be briefly mentioned. 

Monkeys.—A fter fluorescein was in- 
jected into the inferior vena cava, in 
approximately two to three seconds, 
the choroidal arterial pattern with 
multiple, small, granular, fluorescent 
splotches appeared in the choroidal 
bed slightly earlier than, or about 
the same time as, the first filling of 
the central retinal artery (Fig 3A,B). 
During the retinal arterial phase, the 
splotches became somewhat diffused, 
and a circumpapillary halo began to 
appear, which would become more dis- 
tinct later on (Fig 3C,D). As the reti- 
nal arteriovenous phase began, the 
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Fig 4.—Left, Choroidal fluorescein angiograms of same monkey nomenon is seen (D-F). Right, As fluorescein returns from sys- 
as Fig 3 (fluorescein injected into vortex vein). Note choroidal temic circulation, choroidal arterial pattern is seen (G-J) and 
venous pattern—honeycomb-like network formed by multiple sig- choroidal venous pattern (K-L). 
net rings (A-D). A central nonfluorescent zone or blanching phe- 


fluorescent splotches began to fade, 
leaving a faint fluorescent, honey- 
comb-like network behind that was 
formed by multiple, various-sized, 
round, signet rings. This was the 
choroidal venous pattern, and it usu- 
ally disappeared before the end of the 
retinal venous phase (Fig 3E,F). 

If fluorescein was injected into the 
vortex vein, a distinct polygonal, hon- 
eycomb-like network, or choroidal ve- 
nous pattern, immediately appeared 
quite close to the posterior pole in the 
quadrant of the choroid associated 
with the cannulized vortex vein (Fig 
4A,B). The fluorescent network then 
spread out rapidly. While the vortex 
injection was being made, a blanch- 
ing phenomenon (Fig 4C-F), or a 
dark, nonfluorescent zone that gradu- 
ally enlarged and then diminished, 
was seen in the central region of the 
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Fig 5.—Intraocular pressure of rabbit after vena cava and vortex injections (solid line). 
Normal control of intraocular pressure (broken line). 
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Fig 6.—Choroidal angiogram in monkey with central retinal ar- 
tery occlusion due to considerable elevation of intraocular pres- 
sure. No filling of central retinal vessels in 107.9 seconds after 
vortex injection (K). Note the caliber of retinal artery reduced to 


fluorescent network. The size of the 
blanching zone was directly related to 
the pressure applied during the injec- 
tion, and this phenomenon was revers- 
ible after the injection had stopped. 
Surrounding the disc, there was an 
interesting nonfluorescent zone (Fig 
4C-J) that filled with great delay. 
When the fluorescein returned from 
the systemic circulation, the splotchy 
choroidal arterial pattern became dis- 
tinct along with the filling of the reti- 
nal artery. Such a pattern was re- 
placed by the choroidal venous 
pattern when the retinal venous 
phase began (Fig 4K,L). 

When a small amount of fluid (0.1 
to 0.3 ml of fluorescein) was injected 
into the vortex vein rapidly and 
forcefully, a transient, sharp eleva- 
tion of the intraocular pressure oc- 
curred. Figure 5 illustrates that a 0.1- 
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vein (D-J). 


ml fluorescein injection caused eleva- 
tion of the intraocular pressure from 
20 to 60 mm Hg. Repeated injection 
with the same dose caused further 
elevation to 60 mm Hg, and another 
injection with 0.3 ml of fluid eaused 
transient elevation of intraocular 
pressure up to 225 mm Hg. Some- 
times when the intraocular pressure 
was already high, such an injection 
could cause complete occlusion of the 
central retinal artery. Figure 6 il- 
lustrates this phenomenon. While the 
vortex injection was being made, the 
typical choroidal venous pattern first 
appeared in the choroidal bed with 
a central blanched area (Fig 6A-F). 
This was subsequently replaced by a 
diffused fluorescent background (Fig 
6G-K). The time interval for the fluo- 
rescein to appear in the retinal artery 
was only 1.5 seconds in the control an- 





half of its criginal size as seen in control photo of same animal 
(L). Centra! blanching phenomenon was also seen (B-F). Note 
temporal half of disc was perfused from an adjacent choroidal 


giograms, yet there was no filling in 
the retina in 107.9 seconds after the 
vortex injection was made (Fig 6K). 
The caliber of the retinal vessels re- 
duced to half of the original control 
size (Fig 6J-L). It was interesting to 
see that a large choroidal vein was 
filled (Fig 6D-F), and the adjacent 
area in the dise became fluorescent 
(Fig 6G-K). The lower nasal choroidal 
bed was not filled in this case, proba- 
bly due to direct drainage of fluores- 
cein out of the choroid via the adja- 
cent vortex veins. 

The angiograms obtained by vortex 
perfusion technique were of interest. 
If the perfusion pressure was lower 
than diastolic pressure, no fluores- 
cence was seen in the choroidal bed. If 
the perfusion pressure was between 
diastolic and systolic pressures, only a 
small area of choroidal bed became 
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fluorescent (Fig 7A). If the perfusion 
pressure was equal to systolic pres- 
sure, only a slightly larger area 
was perfused (Fig 7B and Fig 8A-F). 
Even if perfusion pressure exceeded 
systolic pressure by 10 mm Hg, no 
more than one quarter of the choroi- 
dal bed was perfused (Fig 7C,D and 
Fig 8G-L). Although the amount of 
fluorescein perfused into the choroi- 
dal bed was relatively smaller than 
that by injection, the fluorescence 
would appear in the retinal vessels af- 
ter longer periods of time, when the C 
fluorescein in the systemic blood accu- 
mulated to a certain level. 


P = 75 mmHg 
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Fig 7.—Choroidal angiograms in mon- 
key under different perfusion pressures. 
Whitish band (A-C) was due to diffusion 
of fluorescein into vitreous. Perfusion to 
macular region with pressure of 115 mm 
Hg is shown in D. 


Fig 8.—Left, Choroidal angiogram by 
perfusion with pressure at systolic oph- 
thalmic arterial pressure (A-F). Right, 
Above systolic pressure (G-L). 
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Fig 9.—Left, Choroidal venous angio- 
gram in rabbit. Note venous channels ap- 
pear as streaks near cannulized vortex 
ampulla (A-B) and become more diffuse 
and honeycomb-like distally. 


Fig 10.—Bottom left, Fluorescein choroi- 
dal angiogram by perfusion at systolic pres- 
sure. Compare venous pattern (E) with ar- 
terial pattern (F) that was obtained later by 
injecting fluorescein into inferior vena 
cava. 


Fig 11.—Bottom right, Fluorescein cho- 
roidal angiogram in rabbit. In 0.9 seconds 
after injection, choroidal venous pattern 
first appeared. In 1.2 seconds vessels in 
disc were filled. This demonstrated that di- 
rect shunt probably existed between 
choroidal and retinal circulation. 
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Fig 12.—Fluorescein choroidal angiogram in rabbit by perfu- 
sion with pressure of 96 mm Hg. Perfusion was made via the su- 
perior nasal vortex vein and superior temporal vortex vein had 
been occluded. Perfusion area in choroid above disc was larger 
in this preparation than that seen in Fig 9 (A,B). Slight perfusion 
to disc from choroidal circulation was seen before systemic recir- 
culation of fluorescein (D). 


Rabbits.—The vortex drainage sys- 
tems in the choroidal bed seemed to 
be intermingled with each other. In 
the vortex perfusion study, a single 
vortex drainage system was just like 
a cauliflower, consisting of a stalk 
and a crown. In the area proximal to 
the cannulized vortex vein, the cho- 
roidal venous channels were streaked 
(Fig 9A,B and Fig 10A,B) and in- 
distinct from the choroidal arterial 
chambers, except for being somewhat 
larger in the methylene blue angio- 
gram (Fig 14). In the area distal 
to the cannulized vortex vein, how- 
ever, the choroidal venous pattern 
was of honeycomb-like network (Fig 
9C,D and Fig 10C-E), and the choroi- 
dal arterial pattern was of granular 
splotches, as seen in the monkey (Fig 
10F). 
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The shunt between retinal and cho- 
roidal systems was definitely seen in 
some of the rabbits. In three out of 
our ten experimental animals, early 
filling of the retinal arteries in the 
disc region was seen in the angio- 
grams by vortex injection (Fig 11A- 
F). 

In the fluorescein vortex perfusion 
study, it was again demonstrated 
that the perfusion area was quite 
small, even when the perfusion pres- 
sure was as high as that of systolic 
ophthalmic pressure (Fig 10). 

The fluorescence of the disc ap- 
peared early in the perfusion study 
(Fig 12A-C), suggesting that the disc 
was being partially perfused from the 
choroidal circulation. 

In the fluorescein angiograms, as 
well as the methylene blue angio- 


Fig13.—Reversible blanching phenomenon in choroid of rabbit. 


grams by vortex injection, pressure- 
related, reversible blanching phenom- 
enon was noted that was similar to 
that observed in the monkey (Fig 13). 


Comment 


Distinct morphologic patterns in 
the choroid were found in both mon- 
keys and rabbits. In the owl monkey, 
when fluorescein was directly injected 
into the vortex vein, the choroidal 
venous pattern appeared to be a hon- 
eycomb-like network formed by mul- 
tiple, round "signet rings." While the 
"push" was being made, the rever- 
sible central blanched area, which 
gradually enlarged and then dimin- 
ished, was apparently due to tran- 
sient elevation of intraocular pres- 
sure. When the choroid was filled via 
a normal cireulatory route, either by a 
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Fig 14.—Methylene blue choroidal angiogram; 0.3 to 0.4 ml methylene blue was injected into vortex vein. 
Choroidal venous channels shown in bluish-purple were larger than choroidal arterial channels shown in red- 
dish-orange. 


direct injection of fluorescein into the 
vena cava or by the recirculation of 
fluorescein after a vortex injection, 
the choroidal arterial pattern ap- 
peared to be multiple, smaller, granu- 
lar splotches that were distributed 
rather diffusely. In the rabbit, the dis- 
tinct morphologic pattern was seen 
only in the peripheral choroidal re- 
gion distal to the cannulized vortex 
vein. In the region proximal to the 
vortex vein, both the arterial and 
venous channels were more streaked 
and practically indistinct on the fluo- 
rescent angiograms. On the methyl- 
ene blue choroidal angiograms, the 
venous caliber was definitely larger. 
Different vortex drainage systems 
were apparently intermingled with 
each other. 

In the vortex perfusion study, the 
choroidal flow phenomenon was of in- 
terest. One might anticipate the fluo- 
rescent material would be rather equal- 
ly distributed throughout the choroid, 
but this was not true. In the monkey, 
less than one quadrant of choroid, in 
which the vortex perfusion was being 
mage, was filled even when the perfu- 
Sion pressure was as high as or above 
that of systolic ophthalmie arterial 
pressure. In the rabbit, one could see 
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several selective routes of flow, some 
large channels filled, whereas those 
adjacent did not, and yet farther to 
the side others did. The area of filling 
usually extended from upper tempo- 
ral quadrant to the lower temporal 
quadrant if the perfusion was made 
via the superior temporal vortex vein, 
and this area in the rabbit was larger 
than in the monkey. There was a 
rather sharp demarcation line sepa- 
rating one vortex drainage system 
from the adjacent ones. In one speci- 
men, the upper temporal vortex vein 
was cauterized and the perfusion was 
made via the upper nasal vortex vein, 
and the area of filing appeared in 
both upper quadrants (Fig 18). This 
suggests that the fluorescent material 
was drained out of the choroidal bed 
via the adjacent, patent vortex veins, 
and because of one of the vortex 
drainage systems being disrupted by 
cauterization, the area of filling was 
relatively larger. 

A third point of interest, and of 
particular importance in optie nerve 
physiology, is the cireumpapillary re- 
gion. In the monkey there were de- 
monstrable choroidal veins near the 
optie nerve, for they were filled very 
early when the fluorescein came in 


the vortex vein but late when the 
fluorescein came in the artery. In one 
experiment, the retinal circulation 
was never adequately filled due to 
central retinal artery occlusion, and 
yet approximately one third to one 
half of the disc showed a halo effect 
continuous with a choroidal vein. In 
another experiment, after the reti- 
nal circulation had come through and 
filled the capillarity of the nerve 
head, the halo around the disc became 
slightly more prominent. This sug- 
gested that there was actually some 
communication between the retinal 
and ciliary or choroidal circulations 
around the nerve in at least these 
species, but that the greater part of 
this circulation is from the choroid. 
Another point learned was that in- 
jection of very small quantities (0.1 
to 0.3 ml) of fluid into the vortex 
vein will raise the intraocular pres- 
sure very high. In the rabbit, a tran- 
sient elevation of intraocular pres- 
sure from 60 to 225 mm Hg occurred 
after injection of 0.3 ml of fluorescein 
solution. In some experiments, strik- 
ing narrowing of retinal vessels and 
arterial pulsation were observed after 
several injections were made. It is ob- 
vious that some of these experiments 
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were being done at extremely high 
intraocular pressure that was quite 
out of the physiologic range. It made 
one wonder if the circumpapillary 
“halo” (Fig 6G-K) might not be part 
of the phenomenon seen on the posi- 
tive side that we note on the negative 
side in Swietlickzo’s ring? in which 
there is a dark, blanched area of no 
filling around the nerve head when 
the intraocular pressure is high. It 
may not be the total explanation, 
however, for the halo is much nar- 
rower on the positive side than the 
dark area is on the negative side. 

A final point is that there appeared 
to be shunt vessels in the rabbit that 
are different from those seen in man 
or monkey. In one experiment, the 
retinal vessels were filled in 1.2 sec- 
onds after vortex injection (Fig 12B), 
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and it seemed that there was a direct 
arteriovenous anastomosis around the 
nerve head that was not seen in the 
monkey and certainly not in man. 


Conclusions 


Choroidal angiograms in owl mon- 
keys and rabbits demonstrated the 
following: (1) morphologically distinct 
choroidal arterial and venous pat- 
terns separate from the retinal cir- 
culation; (2) shunting between the 
choroidal and retinal circulations was 
found in some rabbits but not in mon- 
keys; (3) vortex perfusion with con- 
siderably high pressure could perfuse 
only limited areas in the choroidal 
bed of both species; (4) there was evi- 
dence of some perfusion of optic disc 
from the choroidal circulation in both 
species; (5) the injection of small 


CORRECTION 


amounts of fluid could cause tran- 
sient, dramatic elevation of intraocu- 
lar pressure, and such changes prob- 
ably in turn caused the reversible 
blanching phenomenon. 


This investigation was supported in part by a 
grant from The Seeing Eye, Inc, Morristown, 
NJ. 

The fundus photographs were done by Barry 
Davis. 
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Errors in Dosage.—The article “A New Concept for Vitreous Surgery: 6. Anesthesia and 
Improvements in Surgical Techniques,” published in the SURGICAL TECHNIQUES section of 
the November ARCHIVES (92:402-406, 1974), contained two dosage errors on page 402, in 


column 2. The sentence beginning in line 21 of that column should read as follows: 
“About one hour before the operation, the adult patient is given 10 mg of diazepam 
(Valium) and 1 mg of droperidol (Inapsin) intramuscularly.” As published, the sentence 
incorrectly gave the dosage of diazepam as 100 mg and the dosage of droperidol as 0.1 
mg. 
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Photodynamic Inactivation 


in Experimental Herpetic Keratitis 


Moshe Lahav, MD; David Dueker, MD; 


Pravin N. Bhatt, DRPH; Daniel M. Albert, MD 


The effect of photodynamic inactivation 
on experimental herpes simplex keratitis 
in rabbits was investigated using neutral 
red as a photosensitizing dye followed by 
exposure to light at 425 nm. Combined 
dye application and light exposure early 
in the disease (two days following infec- 
tion) reduced to a minimal extent the se- 
verity and duration of the acute epithelial 
infection. The effect on well-established 
keratitis (three days postinfection) was 
negligible as evaluated by clinical grad- 
ing, viral recovery, and histopathological 
study. 

In initial experiments, it was found that 
the dye and light did not have any observ- 
able deleterious effect on intact corneas 
or cause any noticeable delay in healing 
of injured corneas. Further, when light or 
dye were utilized alone, neither changed 
the severity or duration of the keratitis. In 
vitro treatment of the virus with light and 
dye destroys its ability to produce experi- 
mental keratitis. 
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hotodynamic inactivation is de- 

fined as the rendering of an or- 
ganism noninfective by the act:on of 
a photosensitizing agent and subse- 
quent exposure to visible light. This 
phenomenon has been known since 
1900.' In recent years, it has attracted 
the attention of virologists and bio- 
chemists as a possible mechanism for 
inactivating pathogenic viruses. En- 
veloped viruses, such as Herpesvirus 
hominis, have inherent photosersitiv- 
ity, which can be augmented by the 
presence of photosensitizing agents 
such as neutral red, proflavine, or to- 
luidine blue; In vitro studies have 
shown that, following the addition of 
trace amounts of neutral red, herpes- 
virus can be inactivated by a ten-min- 
ute exposure to light of 425 nm wave 
length. In 1965, Wallis and Melnick 
suggested the application of pho- 
todynamic inactivation to the treat- 
ment of superficial Herpesvirus 
hominis infections of the skin and 
cornea.* A clinical study of the effect 
of neutral red and light exposure on 
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cutaneous herpes infections showed 
symptomatic improvement and a de- 
crease in the recurrence rate.* The ef- 
fect of proflavine or neutral red and 
light exposure on the healing of ex- 
perimental herpes keratitis in rabbits 
is controversial. A few reports indi- 
cate favorable results," but other 
studies were interpreted as having 
minimal or no effect on the course of 
the disease.*-"” 

The present study was undertaken 
to investigate the effect of a photo- 
sensitizing agent, neutral red, in con- 
junetion with light exposure on the 
prevention and healing of experimen- 
tal herpes keratitis and to investigate 
its effects on the normal cornea and 
healing of the injured cornea. 


Materials and Methods 


Animals.—A total of 107 New Zealand al- 
bino male rabbits, weighing 1.5 to 2 kg 
were used in these experiments. The rab- 
bits were kept in an isolated room in an 
area with ventilation and isolation tech- 
niques designed for the maintenance of 
animals with infectious diseases. The room 
was kept at 21 C and was equipped with 
diffuse overhead fluorescent illumination. 
The animals were not exposed to any addi- 
tional illumination except for examination 
and treatment. 

Virus.—The virus used was herpes sim- 
plex, type 1 (National Institutes of Health 
strain No. 11124), which was maintained 
through multiple passages in Vero cells. 
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The virus pool has been maintained be- 
tween passages at —60 C. Before use, the 
vials were thawed to 21 C. The pH was 
maintained at 7.3. One tenth milliliter of 
virus dilution containing 10* infectious 
units/0.1 ml was used for inoculation. 

Dye.—The photosensitizing dye used in 
this experiment was neutral red of 72% 
purity. The dye was diluted in TRIS-buf- 
fered saline solution to a final concentra- 
tion of 176 and pH 7.5. Prior to its instilla- 
tion into the cul-de-sac, the dye was passed 
through a 0.22um filter unit (Swinnex-25) 
to assure sterility. The high concentration 
of dye was used to assure maximum thera- 
peutic effect. 

Light.-Two standard fluorescent tubes, 
each a 15-w neon cool daylight (Sylvania 
F15T8-D) maximum emission at 425 nm, 
were used as a light source. The light was 
kept at a distance of ten inches from the 
cornea. Temperatures measured at the 
level of the corneas treated in this manner 
did not exceed 27 C even after 30 minutes 
of treatment. In some experiments, lid aki- 
nesia was obtained by block of the facial 
nerve with 2% lidocaine (Xylocaine) and 
exposure of the corneas by taping open the 
eyelids. In other experiments, the animals 
were allowed to blink freely. These are in- 
dicated in results. 

Inoculation.—Both corneas of each ani- 
mal were superficially abraded to a depth 
of about 0.2 mm with a dulled 21-gauge 
needle. Two vertical and two horizontal 
scratches, each about 6 mm in length, were 
made on the central corneal epithelium. 
Care was taken to avoid deep penetration 
of the stroma. One tenth milliliter of virus- 
containing solution was dropped into the 
lower cul-de-sac of the eye, following 
which the lids were manually closed and 
rubbed against the eye for 30 seconds. 

Grading.—The corneas were examined 
daily using a loupe of X3 magnification. 
Following examination with tungsten illu- 
mination, fluorescein was instilled and the 
cornea evaluated under ultraviolet light. 
The severity of the keratitis was observed 
and graded on a scale of 0 to 3—grade 1: 
five to ten small dendritic ulcers limited to 
the epithelium along the lines of abrasion 
with no stromal involvement; grade 2: 10 
to 20 dendrites or a confluent ulcer not 
exceeding one third surface area of the 
cornea with or without deep stromal edema 
beneath the involved epithelium; Grade 3: 
a confluent corneal ulcer involving over one 
third corneal surface with deep stromal 
edema beneath the involved epithelium. 
Intermediate grades of 0.5, L5, and 2.5 
were used for lesions that fell between 
the above categories. The amount of dis- 
charge and conjunctival involvement was 
recorded. 
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Treatment, Examination, and Comparison 
of Control and Experimental Groups.—Rab- 
bits were infected by the method described 
above. Twenty-four hours later, one of the 
authors examined the animals and sepa- 
rated them into pairs with similar lesions. 
Each animal was given an identifying 
number. One member of each pair was se- 
lected at random for treatment and the 
second for the control group. Neutral red 
solution was instilled into the eyes of ani- 
mals chosen for treatment, while TRIS- 
buffered saline solution was instilled into 
the eyes of the nontreated animals. Red 
India ink was carefully applied around the 
eyes of nontreated animals so that the 
final appearance was indistinguishable 
from experimental animals. In experi- 
ments where lid akinesia was employed, it 
was used for both experimental and con- 
trol rabbits. The control animals did not 
receive the light or dye treatment as the 
experiment required. The corneas of both 
experimental and control groups were kept 
moist by application of five to ten drops of 
TRIS-buffered saline solution distributed 
throughout the exposure. The investiga- 
tors who examined and graded the rabbits 
were not aware which animals were in the 
control and which in the experimental 
group. In each experiment, two of the au- 
thors independently examined each animal 
and recorded their findings separately. 
Most of the experiments were terminated 
on the 14th day after inoculation. At that 
time, the code was broken. The average 
grade of the keratitis was determined. The 
results were analyzed by the Student t- 
test. 

Viral Studies.— Viral cultures were taken 
with a cotton-tipped applicator applied to 
the lower fornix and rolled across the 
cornea into the upper fornix. The sample 
was put in tissue culture fluid at +4 C and 
then frozen at —60 C. Immediately before 
the assay, the vials were thawed, and the 
cotton swabs were squeezed three times. 
The resulting fluid was treated at 10-" dilu- 
tion. Virus quantitation was done by inocu- 
lation of serial ten-fold dilution into four 
Vero cell cultures. These were observed for 
cytopathic effect on day 3, 5, 7, and 10 post- 
inoculation. The end points were caleulated 
by the method of Reed and Muench." 

Frozen Sections.—The corneas to be ex- 
amined were excised at the limbus with 
corneal scissors. Central strips about 5 mm 
in diameter were carefully removed with a 
sharp razor blade, frozen immediately on 
dry ice, transferred to a cryostat, and 
mounted in gelatin. Sections би to 8u thick 
were cut at —30 C and mounted on glass 
slides; these were fixed for 30 seconds at 
295 phosphate-buffered formaldehyde solu- 
tion (Formalin), dehydrated for 30 seconds 


in absolute alcohol, and immersed for 60 
seconds in xylene. The sections were then 
permanently mounted on glass slides. 

Routine Histologic Preparations.—The 
globes were fixed overnight in 10% phos- 
phate-buffered formaldehyde solution. A 
central calotte was removed, dehydrated, 
and embedded in paraffin in the conven- 
tional manner. Sections би thick were cut, 
stained with hematoxylin-eosin, and exam- 
ined under the light microscope. 


Results 


Experiment 1.—Effect of Neutral Red 
Solution on the Normal Rabbit Cor- 
nea.—Three instillations of two drops 
of 1% neutral red solution were made 
on normal corneas of healthy rabbits 
at hourly intervals. At times varying 
from 3 to 72 hours after the third in- 
stillation, the eyes were examined 
with the slit-lamp biomicroscope. Im- 
mediately following clinical examina- 
tion, the eyes were enucleated, fro- 
zen, and paraffin-embedded sections 
were obtained. 

At three hours following the last 
drop of neutral red, slit-lamp exami- 
nation showed minimal punctate epi- 
thelial staining with fluorescein. The 
intense red coloration of the epithe- 
lium was noted by slit-lamp biomi- 
croscopic examination, and a slight 
red haze was seen in the underlying 
superficial stroma. This staining was 
also evident on frozen sections, but no 
other epithelial, endothelial, or stro- 
mal changes could be detected on the 
microscopic examination. 

By 12 hours after the third instilla- 
tion, no epithelial staining with fluo- 
rescein could be detected. Examina- 
tion both in vivo with the slit-lamp 
biomieroscope and of the frozen sec- 
tions indicated that the red coloration 
of the epithelium was decreased in in- 
tensity. The corneal stroma at this 
time showed increased red coloration, 
and the corneal nerves stained intense- 
ly with the dye. Minimal amounts of 
dye could be identified in the endothe- 
lium. 

At 24 hours after the last drop, the 
epithelium showed minimal staining, 
the corneal stroma and nerves had an 
intense red hue, and the endothelium 
showed increase in staining. At 48 
hours after the last drop, only a faint 
red staining remained in the epithe- 
lium, the anterior stromal staining 
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‚ Fig 1.—Effect of neutral red alone on herpetic keratitis (experi- 
ment 3). One drop hourly, three times for three days. No statisti- 
cally significant difference in course and severity of keratitis is 
seen between experimental and control group. 


had faded markedly, but the endothe- 
lium and posterior corneal stroma 
still stained vividly. Three days after 
the last drop, no red stain could be 
identified in the cornea by slit-lamp 
or frozen-section evaluation. The his- 
tologic appearance of the cornea ap- 
peared entirely normal during the en- 
tire period of the experiment. The 
dye was more prominent in the inter- 
stitial tissue of the stroma than 
within the keratocytes. No evidence 
of anterior uveitis was observed by 
slit-lamp examination throughout the 
duration of the experiment. 

A separate group of four animals 
received light treatment (30 minutes 
twice a day) while free blinking was 
permitted. No changes in the corneal 
layers could be detected by repeated 
slit-lamp examination over a three- 
day period or on subsequent histo- 
pathological examination. 

Experiment 2.—The Effect of Neutral 
Red and Light on Corneal Epithelial 
Healing.—The corneas of 16 rabbits 
were abraded bilaterally in the man- 
ner described above and the animals 
divided into four groups. None of the 
rabbits received virus. The first group 
was given no treatment. The second 
group received one drop of neutral 
red in each eye three times at hourly 
intervals. The third group received no 
dye, but was exposed to fluorescent 
light for 30 minutes twice a day with 
the animals allowed to blink freely. In 
the fourth group, the light and dye 
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treatments were combined. The cor- 
neas were examined daily. By the 
third day, all of the corneas were en- 
tirely healed. No difference in the 
rate of healing was noted in the four 
groups. No histologic changes were 
evident when sections from each 
cornea were examined microscopi- 
cally, 14 days posttreatment. 
Experiment 3.— Evaluation of Thera- 
peutic Effect of Neutral Red Alone on 
Herpes Keratitis.-Herpes keratitis 
was established in both eyes of 12 
rabbits, and the animals were paired 
into two groups of six each. Starting 
the second day after infection, the 
experimental animals were treated 
daily with one drop of neutral red in- 
stilled in each eye three times, at one- 
hour intervals for three days. The an- 
imals were not exposed to a direct 
light except for a brief period of the 
daily corneal examination. The con- 
trol animals received instillation of 
TRIS-buffered saline solution accord- 
ing to a similar schedule. No s:atisti- 
cally significant difference (P>.1) in 
the course of severity of the disease 
was noted between the control and 
experimental groups (Fig 1). 
Experiment 4.—Evaluation of the 
Therapeutic Effect of Light Alone on 
Herpes Keratitis.—Experimental and 
control groups, each consisting of six 
rabbits with herpes keratitis, were 
used. On the second day after infec- 
tion, the animals in the experimental 
group were treated with light for 30 


Fig 2.—Effect of light alone (425 nm) on herpetic keratitis (ex- 
periment 4). Duration of therapy was 30 minutes a day for three 
days. No statistically significant difference in course and severity 
between experimental and control group is noted. 


minutes' duration on three successive 
days without the addition of dye. The 
animals blinked freely during the 
light exposure. Control animals re- 
ceived no treatment. No significant 
difference (P>.1) in the course of se- 
verity of the disease was noted be- 
tween the experimental and control 
groups (Fig 2). 

Experiment 5.—Zffect of Attempted 
in vitro Photodynamic Inactivation of 
Herpesvirus and Subsequent Inocula- 
tion of Virus Into the Eye.—Two glass 
vials, each containing 1 ml of herpes- 
virus pool (see materials and meth- 
ods) to which neutral red was added 
in a final concentration of 1:60,000, 
were placed ten inches from the light 
for 30 minutes. One vial was totally 
covered by opaque aluminum foil and 
the other vial left uncovered. Four 
groups of four animals were used to 
study the infectivity of this mate- 
rial. In one group, the corneas were 
abraded, but no virus applied. In 
the second group, the corneas were 
abraded, and virus that had not been 
treated in any way was instilled. In 
the third group, the corneas were abr- 
aded, and virus that had been exposed 
to light was instilled. The fourth 
group received virus that was pro- 
tected from light. Animals in the 
group receiving virus from the vial 
containing neutral red and exposed to 
light healed completely after 48 
hours, as did the control rabbits with 
the abraded but uninfected corneas. 
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The group that received virus to 
which dye had been added but which 
was then protected from light devel- 
oped herpetic keratitis identical in se- 
verity and course to that seen in ani- 
mals infected with untreated virus. 

Two weeks later, the rabbits that 
received the dye-light treated virus 
and the corneal abrasion without in- 
fection had their corneas reabraded 
and infected with live virus. Both 
groups developed keratitis, similar 
(P>.1) to the keratitis that developed 
earlier in the groups receiving un- 
treated virus and' virus to which dye 
was added but which was protected 
from light (Fig 3). 

Experiment 6.—ZEffect of a Single 
Treatment of Neutral Red and. Light. 
—The experimental апа control 
groups each contained ten animals. 
On the third day following infection, 
animals in the experiment group 
were treated with a single drop of 
neutral red. Lid-block akinesia was 
given, the lids taped open to expose 
the cornea. Thirty minutes after in- 
stillation of the dye, the corneas were 
exposed to light for 30 minutes and 
kept moist with TRIS-buffered saline 
solution as described above. Treat- 
ment was not repeated. Control ani- 
mals received a similar schedule of 
treatment with TRIS-buffered saline 
solution instillation, lid akinesia, and 
taping but no light exposure. 

On analyzing the results, there was 
only minimal statistically significant 
difference in the severity of the dis- 
ease between the two groups (P < .1). 
The keratitis was slightly less severe 
in the treated group, and the corneas 
in the treated group appeared com- 
pletely healed two days earlier than 
untreated animals (Fig 4, Table 1). 
The rabbits were maintained for 30 
days following initiation of the infec- 
tion, by which time all ten of the con- 
trol animals died with clinical symp- 
toms of encephalitis. In the same 
period, only two animals from the 
treated group died. Histopathologic 
examination of the eyes of animals 
in both groups showed occasional 
scarring of the corneal stroma and 
persistent mild uveitis and optic 
neuritis, but with no substantial dif- 
ference in frequency or severity be- 
tween the control and experimental 
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Table 1.—Experiment 6: Effect of Single Treatment* 


Day Control 
Postin- eS ССРНЕШЫЗН 
fection Mean SDt 


2.20 0.60 
2.20 0.60 
1.90 0.73 
2.05 0.78 
2.65 0.45 
2.25 0.87 
1.75 0.92 
1.15 0.80 


Experimental 


SS Dew CIUS 

Mean SD T 
2.20 0.60 0 
2.30 0.67 
2.05 0.52 
2.05 0.72 0 
2.35 0.67 
1.75 0.75 
1.15 0.70 
0.60 0.20 


0.3313 
0.4993 


1.1119 
1.3031 
1.5404 
1.9827 0.1 


11 1.15 1.05 0.50 0.38 1.7422 0.1 
12 0.62 0.54 0.30 0.24 1.4667 ns 
13 


0.25 0.25 
14 0.37 0.81 


0.12 0.20 
0.12 0.20 


1.0179 ns 
0.7825 ns 





* Severity of keratitis improved two days earlier in treated group. 


t SD, Standard deviation. 
ł ns, Not significant. 


Table 2.—Experiment 7: Effect of Multiple Treatments* 


Day Control 


infection 





0.05 0.15 


Experimental 


<.02 
<.05 


0.51 2.7154 
0.59 2.3070 
0.24 2.0336 

2.0819 
0.13 1.8957 
1.2889 


* Significantly milder keratitis was seen in treated group beginning on day 5 postinfection. 


t SD, Standard deviation. 
ł ns, Not significant. 


groups. 

Experiment 7.—Effect of Repeated 
Therapy With Neutral Red and Light 
Without Lid Akinesia.—The experi- 
mental and control groups each con- 
sisted of ten animals. Treatment be- 
gan on the second day postinfection. 
Treated animals received one drop of 
neutral red followed in 30 minutes by 
exposure to light for 30 minutes' dura- 
tion. The animals were allowed to 
blink freely. Control animals received 
TRIS-buffered saline solution and no 
light. Secretions around the eyes 
were cleaned prior to treatment to 
prevent adhesion of the lids. The 
treatment was carried out once daily 
at approximately 24-hour intervals 
for a total of three days. 

The keratitis was significantly 


milder on day 5 in the treated group 
(P>.05), and by day 9, most corneas 
in the treated group had healed (Fig 
5, Table 2). Histopathological exami- 
nation carried out at the conclusion 
of the experiment did not show any 
significant difference between the 
treated and control groups. A few an- 
imals in each group showed a mild de- 
gree of keratitis, uveitis, and optic 
neuritis. One animal from the treated 
group and one of the control group 
died with clinical symptoms of en- 
cephalitis on days 12 and 13, respec- 
tively, postinfection. This experiment 
was repeated with lid akinesia and 
forced exposure of the lids in the 
manner previously described. The 
treatment was repeated for three suc- 
cessive days. At this time, treated 
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Fig 3.—Photodynamic inactivation of herpesvirus in vitro, utiliz- 
ing neutral red (in a dilution of 1:60,000) and light exposure (425 
nm) for 30 minutes (experiment 5). Treated virus showed no in- 
fectivity. Reinfection of same corneas with live virus had same 


course of keratitis as control animals. 


rabbits were found to have epithelial 
loss, and four animals developed sec- 
ondary bacterial infection proved on 
histopathological examination. This 
occurred despite careful corneal mois- 
tening throughout the exposure pe- 
riod. 

Experiment 8.—Zffect of Repeated 
Therapy on Advanced. Keratitis.—The 
protocol for experiment 7 was fol- 
lowed, except that treatment was ini- 
tiated on the third day when the 
keratitis was well established in con- 
trast to the second day in experiment 
7. Viral eultures were taken on the 
second day and every other day there- 
after for two weeks. Although the 
keratitis in the treated group was 
slightly less severe on days 7 and 8 
postinfection, the clinical course was 
similar in the treated and control 
groups. All viral cultures were nega- 
tive on day 15 postinfection. There 
was no statistically significant differ- 
ence in viral recovery between the 
control and treated groups through- 
out the experiment. In this group of 
animals, weekly corneal examinations 
and cultures were continued for three 
months after infection. Occasional 
punctate staining of the corneal epi- 
thelium was noted with equal fre- 
quency in the two groups, but no den- 
drites were observed or positive viral 
cultures obtained in either group. 
Two animals from the control and 
two from the experimental group 
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died with clinical signs of encephalitis 
(Tables 3 and 4). 

Experiment 9.—Effect of Treatment 
With Dye and Brief but Repeated Ex- 
poswre.-In this experiment, the 
treated and control groups each in- 
cluded six rabbits. Treatment was 
started two days after infection and 
in the experimental group consisted 
of one drop of neutral red instilled 
hourly three times, followed by expo- 
sure to light of ten minutes’ duration 
at 30 minutes after the last drop and 
reexposure to light again three hours 
after the last drop. Control animals 
received TRIS-buffered saline solu- 
tion alone. The animals were per- 
mitted to blink freely during the 
treatment. This procedure was re- 
peated on three successive days. 
There was no statistically significant 
difference in the severity or duration 
of the keratitis in the two groups (Fig 
6). One animal from the control group 
died on the ninth day postinfec- 
tion, and one treated animal died on 
the 13th day after infection, both 
with symptoms suggesting encephali- 
tis. Histopathological examination 
showed no significant differences be- 
tween the two groups; a few animals 
showed keratitis, uveitis, or optic 
neuritis of mild degree. 


Comment 


The generally accepted therapy for 
acute herpes simplex keratitis at 


t 


Fig 4.—E'fect of single treatment on herpetic keratitis utilizing 
neutral red, one drop, and exposure to light for 30 minutes for 
one day (experiment 6). Course and severity of keratitis was 
slightly milder in treated group. 


e— Treated 
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present includes the use of 5-iodo-2’- 
deoxyuridine (IDU). This drug is not 
curative in all cases and has little if 
any effect on the frequency of recur- 
rences and the chronic forms of her- 
pes keratitis." Since herpes simplex 
keratitis continues to be an impor- 
tant cause of visual loss, investiga- 
tion into new modalities of therapy 
seems warranted. A basic feature of 
herpes simplex is that it is an envel- 
oped virus with inherent photosensi- 
tivity. This property can be striking- 
ly augmented by the addition of a 
photosensitizing dye.*? Photodynamic 
inactivation would appear to have po- 
tential value in the treatment of her- 
petic keratitis in its usual acute form 
as a superficial epithelial infection. 
The mechanism of photodynamic in- 
activation has not been entirely de- 
termined. In in vitro studies, inacti- 
vation occurs even after the virus is 
washed thoroughly following incuba- 
tion with the dye.’ From this observa- 
tion and from other findings drawn 
from experiments with a variety of 
dyes and viruses, evidence has ac- 
cumulated that the dyes form a labile 
complex with DNA molecules; with 
the absorption of a quantum of light, 
an alteration in the nucleotide base 
and breaking of the DNA molecule 
occurs that renders the virus inac- 
tive.^'5 The extent of damage and 
amount of subsequent repair depends 
on the particular virus and dye used." 
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Another possibility regarding the 
mechanism of action is that neutral 
red, being a lipid fluorochrome with 
marked affinity for cell membranes,'* 
combines with the envelope of the 
herpesvirus, which resembles the cell 
membrane, and, on exposure to light, 
renders the virus noninfective, pre- 
sumably through alteration or de- 
struction of the envelope. It is not 
clearly established, however, whether 
the envelope is essential for infectiv- 
ity. 

The possible use of photodynamic 
inactivation as a therapeutic modal- 
ity has only recently received consid- 
eration.’ Most of the work in this 
field has been done in vitro. Little in- 
formation is available regarding the 
effects of the dye and light on normal 
tissues in vivo. The roles of ionic con- 
centration, pH, temperature, concen- 
tration of solution, length and inten- 
sity of light exposure, or relative time 
of dye instillation to light exposure 
are not established for in vivo pho- 
todynamic inactivation. In the pres- 
ent studies, we tried to maintain ex- 
perimental conditions consistent with 
those found most effective in inacti- 
vating herpesvirus in vitro. TRIS- 
buffered saline solution with pH of 7.5 
was utilized since it gave adequate 
inactivation. The temperature on the 
corneal surface was also closely moni- 
tored, since, in vitro, 25 C seems ideal 
for inactivation and, at a higher tem- 
perature (50 C), the virus was sponta- 
neously inactivated due to its ther- 
molability.'* 

Neutral red was selected for use 
in these experiments because it has 
been reported successfully to photo- 
inactivate herpesvirus in vitro, and 
in one clinical study, it was reported 
to bring symptomatic relief and de- 
crease in recurrences of herpetic skin 
infection.‘ As described in the present 
results, neutral red was taken up by 
various layers of the cornea, but did 
not cause observable histologic 
changes in any of these cells. The dye 
almost completely disappeared from 
the cornea 72 hours after instillation. 

In order to achieve optimal inacti- 
vation of the virus in vitro, pre- 
incubation with the dye is required.’ 
Since the cornea retains the dye for a 
number of hours after instillation, the 
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Table 3.—Experiment 8: Effect of Delayed Multiple Treatments* 


Day Control 
Post- 


infection Mean 


1.08 





0.17 0.11 


Experimental 


0.24509 
0 
1.2538 
1.766 
1.549 
1.060 
1.153 
0.2390 
0.5379 
0.197 
0.5575 
2.089 
1.7630 
1.406 
0.8031 
0.4457 
0.8215 
0.6192 
0.3763 
1.5328 
0.32 0.7632 
0.31 0.4852 
0.6667 


* No significant improvement on duration and minimal improvement in severity of keratitis 


was noted. 
T SD, Standard deviation. 
t ns, Not significant. 


Table 4.—Experiment 8: Effect of Delayed Multiple Treatments Viral Studies" 


Control 


Day Mean 
Post- —log Virus 
infection Concentration SDt 


Negative 
Negative 
Negative 
Negative 





Treated 


—log Virus 
Concentration SD 


0.53 0.9810 
0.81 0.852 
0.88 1.666 
0.99 1.339 
1.38 1.015 
0.41 1.231 

Negative 

Negative 

Negative 

Negative 

Negative 


* No significant difference was noted in experimental or control groups, when therapy was 


delayed until infection was well-established. 
1 SD, Standard deviation. 
t ns, Not significant. 


virus present in the cornea will un- 
dergo in vivo preincubation and will 
be photosensitized for subsequent 
light treatment (experiment 1). 

The length of exposure to light ap- 


pears to be an important factor in de- 
termining the effectiveness of photo- 
inactivation of herpes simplex. In 
vitro herpesvirus can be inactivated 
after preincubation with neutral red 
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Fig 5.—Effect of early repeated therapy on herpetic keratitis uti- 
lizing neutral red, one drop, and exposure to light for 30 minutes 
for total of three days (experiment 7). Significantly milder keratitis 
is seen in treated group. 
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Fig 6.—Effect of treatment with brief but repeated exposures to 
light (experiment 9). Starting on second day after infection, one 
drop of neutral red was instilled hourly three times, followed 30 
minutes after last drop by exposure to light for ten minutes and a 
repeated ten-minute light exposure three hours later. This was 
done on three consecutive days. No significant difference was 
noted in severity of keratitis between treated and control group. 
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by exposure to light for ten minutes.’ 
This appeared insufficient for effec- 
tive therapy of in vivo herpes kera- 
titis (experiment 9), and longer expo- 
sure, possibly as long as 30 minutes, is 
necessary (experiment 7). It is evi- 
dent from our experiments that 30 
minutes of exposure in vitro is suffi- 
cient to render the virus noninfective 
for the abraded rabbit cornea (experi- 
ment 5). 

In vivo experiments introduce the 
problem of maintaining the cornea 
exposed to light and removing local 
secretions but at the same time keep- 
ing the cornea moist without washing 
out the dye. With lid akinesia and 
forced corneal exposure of 30 minutes 
for one day, favorable results (P < .1) 
were achieved without evidence of 
epithelial loss (experiment 6). How- 
ever, when therapy with lid akinesia 
and forced exposure was repeated on 
three successive days, rabbits were 
found to develop epithelial loss and, 
in four animals, secondary bacterial 
infection. This occurred despite care- 
ful corneal moistening and points out 
the hazard of exposure keratitis (ex- 
periment 7). When the animals were 
allowed to blink freely during expo- 
sure to light, the actual length of ex- 
posure could not be definitely calcu- 
lated. Nevertheless, it was found 
that, if secretions were removed from 
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the lids, the animals kept their eyes 
open when placed in front of the 
light. 

Some reports claim an inhibition of 
cell division in vitro with exposure to 
neutral red and light.” In the present 
experiments, the possibility cf harm- 
ful effects of neutral red or light ex- 
posure or both on the intact and abr- 
aded cornea was investigated. Our in 
vivo studies did not show any detect- 
able damage from the dye and expo- 
sure to 425-nm light for durations up 
to 30 minutes, except mild staining of 
the epithelium with fluorescein after 
intense application of dye that rap- 
idly disappears if blinking is per- 
mitted (experiment 1). Abraded corn- 
eas healed at the same rate both in 
the presence and absence of these 
agents (experiment 2). 

Also, studies were carried out to de- 
termine whether these agents used 
independently altered the course of 
herpetic keratitis. Dye or light used 
alone did not show any effect on the 
course of duration of acute herpetic 
keratitis (experiments 3 and 4). 

Contradictory reports appeared re- 
cently concerning the therapeutic ef- 
fect of photoinactivation on herpetic 
keratitis. One study claimed that neu- 
tral red did not alter the course of 
herpetic keratitis in experimental an- 
imals5 In contrast, another study 


demonstrated that neutral red and 
light produced a faster cure than 
IDU.' Proflavine was utilized as 
photosensitizing agent in a number 
of studies. One report claims signifi- 
cant improvement’? while another 
showed a minimal but definite photo- 
inactivation effect of  proflavine.? 
Generalized epithelial keratitis and 
anterior uveitis were observed in a 
preliminary study of patients treated 
with proflavine and light.'^ The pres- 
ent study showed that photoinactiva- 
tion with neutral red is not harmful 
to normal rabbit corneas, and no evi- 
dence of anterior uveitis was ob- 
served (experiment 1). 

A single treatment with dye and 
light will have no effect on the sever- 
ity of the disease and will produce 
only a somewhat shorter course of 
keratitis (experiment 6). However, 
with repeated therapy established 
early in the course of the disease and 
unimpaired blinking, the keratitis 
was less severe and of slightly short- 
ened duration than the disease in the 
controls (experiment 7). When the 
treatment was started while the in- 
fection was well established, no sig- 
nifieant improvement in clinical 
course or viral recovery was noted in 
the treated group (experiment 8). 

The major cause of disability and 
loss of vision due to ocular herpes in- 
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fections is related to (1) progression 
to stromal involvement in the pri- 
mary infection with resultant stromal 
scarring or (2) recurrent infections 
causing this result.*'-? 

In the case of stromal damage oc- 
curring in the initial infection, the 
principal factors may be stromal reac- 
tion to the virus or its toxic prod- 
ucts,* immunologic response to viral 
antigen,” or endothelial damage.” As 
we have shown, neutral red is taken 
up by the corneal stroma and endo- 
thelium. Therefore, photoinactivation 
may help to prevent such changes by 
inactivating virus їп the stroma or 
endothelium. Previous work had indi- 
cated that the keratocytes will take 
up neutral red only following injury 
to the epithelium.’*** We presume 
that, in the present experiments, the 
injuries caused by abrasion, viral in- 
jection, or both stimulate these cor- 
neal cells to take up neutral red. 

The possible beneficial effect of 
photodynamic inactivation has been 
evaluated in this study during the 
acute phase of the infection. No histo- 
pathological differences were found 
between the treated and nontreated 
animals. The long-term effect of pho- 
todynamic inactivation on stromal 
keratitis was only partially investi- 
gated in one group of animals that 
was followed for the period of three 
months. No difference was found be- 
tween the treated and the control 
group in the clinical course and viral 
recovery studies in three months fol- 
low-up. 

Several explanations of the nature 
and source of reinfection in herpes 
keratitis have been advanced: (1) 
small subclinical foci of infection per- 
sisting in the cornea between clinical 
attacks,” theoretically accessible by 
photoinactivation; (2) chronic asymp- 
tomatic infection of the conjunctiva 
and lacrimal gland,*'** which are not 
accessible to this modality of therapy; 
(3) a reservoir of latent herpes virus 
existing in the trigeminal ganglion? 
and serving as a mechanism for rein- 
fection through neural routes. In our 
studies, neutral red was found to have 
strong affinity for corneal nerves. 
Photodynamic inactivation might, 
therefore, affect viral migration 
along the corneal nerves if applied 
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early in the course of the keratitis. 
This may be related to our observa- 
tion that, in one group of animals (ex- 
periment 6), only two animals out of 
the treated group and all the animals 
of the control group died with symp- 
toms suggestive of encephalitis.* Her- 
pesvirus may persist dormant and 
morphologically undetectable in the 
cells of the involved tissue.** We do 
not know that photodynamic inacti- 
vation may prevent recurrences by 
affecting a dormant virus. On the 
other hand, it was reported recently 
that herpes simplex modified by pho- 
todynamic inactivation caused neo- 
plastic transformation of hamster em- 
bryo fibroblasts in in vitro culture.” 
The oncogenic potential of photody- 
namically inactivated herpesvirus is 
still controversial and deserves fur- 
ther investigation. 


This study was supported by Public Health 
Service Grant EY-00108-04 and in part by 
PR00393 and FR05358. 
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Antigenicity of 


Cryopreserved Corneas 


William M. Bourne, MD 


The antigenicity of fresh and cryopre- 
served corneal tissue was analyzed by 
performing 5-mm interlamellar xenografts 
in albino rabbits using dog corneas as the 
donor tissue. The cryopreservative solu- 
tions contained 10% rabbit albumin, di- 
methyl sulfoxide, and sucrose. Fifty-nine 
rabbits received interlamellar xenografts 
using donor tissue prepared by one of the 
three following methods: (1) fresh, (2) 
cryopreserved, and (3) immersed in the 
cryopreservative solutions, but not frozen. 
Approximately one third of the crafts be- 
came cloudy within six weeks, and no sta- 
tistically significant difference was noted 
Clinically or histologically between the 
three preparations of donor tissue used. 
The results indicate that cryopreservation 
has no significant effect on the anti- 
genicity of corneal tissue as exemplified 
by the interlamellar xenograft reaction in 
rabbits. 


mmune rejection is responsible 
for some penetrating keratoplasty 
failures. Therefore, decreasing the 
antigenicity of donor tissue might be 
expected to reduce this failure rate. 
Cryopreservation has been found to 
decrease the antigenicity of certain 
tissues.’ Since cryopreserved corneas 
are being used clinically for pene- 
trating keratoplasty, the question 
arises as to whether the antigenicity 
of these frozen grafts is altered. The 
host reaction to cryopreserved corneal 
grafts has been studied by many in- 
vestigators reaching diverse conclu- 
sions. Several studies suggest a de- 
creased reaction to frozen grafts,": 
while others conclude that eryopreser- 
vation does not change*’ or inereases* 
the antigenicity of corneal tissue. 
These confusing results are explained 
by the widely differing experimental 
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conditions, which will be discussed 
later. In essence, no studies to date 
have adequately explored the effects 
on corneal antigenicity of cryopreser- 
vation by the method of Capella et 
al,’ which is the technique being used 
clinically at the present time. There- 
fore, this study was designed specifi- 
cally to examine the host reaction to 
corneas preserved by this method. 


Methods 


Healthy adult New Zealand white rab- 
bits weighing 2 to 3 kg served as recipi- 
ents. Following intramuscular injection of 
0.4 ml of a mixture of droperidol and fen- | 
tanyl citrate (Innovar) and topical instilla- 
tion of 0.5% proparacaine hydrochloride, a 
5-mm horizontal incision was made into 
the corneal stroma near the superior lim- 
bus of the rabbit eye. A large interlamellar 
stromal pocket was then created in the 
central cornea with a corneal dissector. 
Clean, but not sterile, technique was used. 
A 5-mm disk of full-thickness dog cornea 
without epithelium was inserted into the 
pocket, triple antibiotic ointment was in- 
stilled, and the lids were closed. Each graft 
was placed in a central position, away 
from the limbus. If both eyes received 
grafts, less than two hours separated the 
two operations. No steroids were used at 
any time. The donor corneas were obtained 
from healthy adult mongrel dogs and were 
either transplanted ог cryopreserved 
within two hours of death of the donor. 

The cryopreservation technique used is 
similar to that originally described by Ca- 
pella et al.* The four eryopreservative solu- 
tions contained 10% rabbit albumin and 
saline (135 mEq/liter, with dimethyl 
sulfoxide and sucrose added in the concen- 
trations listed in Table 1. Electrophoretic 
studies showed that no globulin was pres- 
ent in the rabbit albumin solution. The 
cryopreservation procedure consisted of 
placing the dog cornea successively in 2 ml 
of the four solutions at 4 C for ten minutes 
each, then freezing in the fourth solution 
in a controlled-rate freezer at approxi- 
mately 1.5 С per minute down to — 15 С, 
followed by accelerated cooling to the liq- 
uid nitrogen storage temperature: — 196 C. 
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The corneas were later thawed rapidly 
by placing the vials in hot water (60 C) for 
50 seconds, and incubated in fresh 10% 
rabbit albumin solution at 4 C for ten min- 
utes prior to trephining. 

Three groups of rabbits were studied. 
The first consisted of 15 rabbits that re- 
ceived fresh dog xenografts in one eye and 
cryopreserved grafts from the opposite 
eye of the same donor animal in the other 
eye. The second group contained 17 rabbits 
with a fresh xenograft in one eye and in 
the other eye a graft from the opposite eye 
of the same donor dog which had been 
passed through the cryopreservative solu- 
tions, but not frozen. These corneas had 
been placed for 10 minutes each in the first 
three solutions, 20 minutes in the fourth 
solution, and then 10 minutes in 10% rabbit 
albumin prior to trephining. Two millili- 
ters of each cryopreservative solution was 
used for each cornea. Thus, the only differ- 
entiating factor between these “cryosolu- 
tion” grafts and the cryopreserved ones in 
the first group was the physical process of 


Fig 1.—Interlamellar xenograft, grade 1+ at time of enuclea- 


tion (hematoxylin-eosin, х 100). 
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Table 2.—Interlamellar Xenografts 


Cloudy 


Clear OU OU Ор only OS only 





freezing itself. The third group consisted 
of 27 rabbits that received either a fresh or 
a cryopreserved graft in one eye only. The 
second eye was left undisturbed. 

An additional six rabbits died during the 
study and are not included in the results. 
They were equally divided among the 
three groups, and there was nothing un- 
usual about their grafted eyes as compared 
to those of the surviving animals. The epi- 
thelium was carefully removed from the 
dog corneas with a blade before use. All 
the dog corneas were excised with a rim of 
sclera prior to processing or transplanta- 
tion, and all trephining was done from the 
endothelial side of the cornea. None of the 
recipient eyes were accidentally perfo- 
rated during the transplant procedure, and 
none of the grafts were extruded. The rab- 
bits were examined every other day for six 
weeks, at which time they were killed and 
the eyes submitted to histologic examina- 
tion. All examinations and grading were 
done by the same investigator, who was 
unaware of what type of donor tissue prep- 
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Table 3.—Rejection Rate 
of Interlamellar Xenografts 


Rejected 


—_ 
Xenograft Total No. No. % 


Fresh 45 15 33 
Cryopreserved 29 9 31 
Cryosolution 17 8 47 


aration had been used. 

The clarity of the grafts was graded on 
a 0 to 4+ scale. Grade 0 was crystal clear, 
1+ was hazy although iris detail could still 
be seen through the graft, 2+ was cloudy 
so that iris detail could not be discerned 
through the graft, 3+ was more cloudy 
still, and 4+ was opaque. 


Results 


In the tabulation of results, all 
grade 0 and 1+ grafts were consid- 
ered clear and those 2+ and over 
were called cloudy (rejected). This 
was because it was noted at the ter- 
mination of the study that all the 
grafts which had reached the 2+ 
stage tended to progress in their 
opacity, while the others remained at 
1+ or 0. This was confirmed by histo- 
logic examination, which showed es- 
sentially no reaction to the grade 0 
and 1+ grafts (all the xenografts 
were identified histologically) and a 
cellular reaction, mainly mononu- 
clear, of increasing severity in all 
grade 2+ to 4+ grafts (Fig 1 and 2). 
In addition, all eyes with grade 2+ to 
4+ grafts had concentrations of lym- 
phocytes and plasma cells in the iris, 
ciliary body and limbal areas. Infec- 


Fig 2.—Interlamellar xenograft, grade 2+ at time of enuclea- 
tion (hematoxylin-eosin, x 100). 
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tion was suspected, especially in the 
severe reactions, but the inflamma- 
tion was never predominantly poly- 
morphonuclear in character and bac- 
teria could not be found in repeated 
Gram stains. In the eyes which had 
partial immune rings at the time of 
enucleation, the rings were shown 
histologically to contain large num- 
bers of polymorphonuclear cells and 
pseudoeosinophils. 

The final results in all of the xeno- 
grafts are tabulated in Table 2. The 
first two groups are essentially paired 
samples, the left eye of each rabbit 
being a fresh xenograft (control) and 
the right eye being a cryopreserved 
or cryosolution graft of similar size 
from the same dog donor. All the 
grafts were clear for at least 12 days 
following transplantation. The onset 
of graft cloudiness ranged from day 
12 to day 42, with a mean value of day 
27 in the fresh grafts, day 24 in the 
cryopreserved grafts, and day 25 in 
the cryosolution grafts. No signifi- 
cant difference was noted in the num- 
ber, appearance, or time of onset of 
cloudy grafts between any of the 
three groups. Host vessels invaded 
67% of the grafts (roughly one half of 
these rejected), and full or partial 
Wessely rings'" oceurred in 27% (all of 
these rejected). There was no signifi- 
cant difference in vascularization or 
immune ring formation between the 
three groups. A comparison of results 
in the total number of xenografts of 
each type is presented in Table 3. No 
significant difference was found be- 
tween the host reactions to any of the 
three types of donor tissue prepara- 
tion (x?:P>.05). 


Comment 


Xenografts were used here because 
of their high rejection rate and the 
well-documented immunologic char- 
acter of the corneal xenograft reac- 
tion." Interlamellar grafting was 
done because of the ease of execution 
and the absence of sutures. The epi- 
thelium was removed from the donor 
corneas because this layer is rapidly 
replaced by recipient epithelium fol- 
lowing penetrating keratoplasty, es- 
pecially in cryopreserved grafts 
where the epithelium does not appear 
to survive well, and therefore proba- 
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bly is not a factor in clinical graft re- 
jection. Rabbit albumin rather than 
serum was used in the cryopreserva- 
tive solutions because prior immer- 
sion of the graft in serum has been 
found by some investigators to de- 
crease the corneal xenograft reac- 
tion.'* Also, when dog corneas were 
immersed in cryopreservative solu- 
tions made with rabbit serum, rabbit 
globulins could be shown by the fluo- 
rescent antibody technique to be 
bound to the dog tissue, especially the 
endothelium.” This suggests that the 
decreased antigenicity found follow- 
ing immersion of the graft in host se- 
rum may be due to a process similar 
to the well-known immunologic phe- 
nomenon of enhancement.” No rabbit 
globulins were found bound to the 
dog corneas after immersior in the 
eryopreservative solutions made with 
rabbit albumin. The use of albumin 
also corresponds to the clinical situ- 
ation where human serum albumin is 
used. 

Previous studies of the antigenicity 
of cryopreserved corneas have reached 
diverse conclusions due to the widely 
differing experimental conditions. 
The findings of Basu and Ormsby? of 
decreased antigenicity of eryopre- 
served corneal tissue were probably 
due to the loss of epithelium from the 
frozen grafts, as explained by the 
same authors in a later paper. In two 
other studies** showing decreased an- 
tigenicity of cryopreserved corneas, 
the frozen tissue was immersed in se- 
rum of the recipient species (rabbit) 
prior to transplantation. As noted 
above, this use of host serum may de- 
crease the subsequent immune reac- 
tion. Although one of these two stud- 
ies? involved allografts in which both 
fresh and frozen corneas were im- 
mersed in rabbit serum, this does not 
allow for the distinct possibility that 
pooled recipient serum may affect the 
antigenicity of freeze-thawed tissue 
differently from that of fresh tissue. 
Thus, alternative explanations can be 
found which possibly account for the 
findings in the previous studies re- 
porting decreased antigenicity іп 
cryopreserved corneas. 

The reports showing unchanged 
corneal antigenicity following freez- 
ing^' also entail limitations which 


make them not applicable to corneas 
cryopreserved by the commonly used 
method of Capella et al. Fielding et 
ab reported no change following 
freezing in the corneal antigens dem- 
onstrated by gel diffusion and electro- 
phoresis. Although this is reasonable 
evidence of unchanged antigenicity, 
it does not necessarily predict in vivo 
reactivity. In addition, the cryopres- 
ervation procedure involved is differ- 
ent from that which is now used clini- 
cally. In a well-documented study, Lo- 
renzetti and Kaufman* found no 
difference between the rejection by 
rabbits of fresh ve frozen pig corneal 
implants. However, the donor pig 
eyes were merely kept at —90 C for 18 
to 24 hours prior to use. It cannot 
be assumed that these freeze-stored 
whole eyes are affected the same as 
corneas removed and passed gradu- 
ally through four cryopreservative so- 
lutions prior to slow freezing in the 
fourth solution, as in the method of 
Capella et al. This Capella method 
was used by Townsend et al,’ who also 
found no difference in rejection rates 
of fresh vs frozen pig corneal grafts 
in rabbits. Rabbit serum was used in 
the cryopreservative solutions, how- 
ever, and is objectionable for the 
same reasons cited above. Also, the 
numbers involved (five fresh and five 
cryopreserved grafts with epithelium 
removed) were too small to demon- 
strate submaximal differences. In the 
one report which found a possible in- 
crease in the antigenicity of frozen 
corneal tissue,’ similar reactions oc- 
curred in fresh and frozen xeno- 
grafts, but there was a small dif- 
ference in rejection rates of fresh 
xenografts placed later in the com- 
panion eyes. The donor corneas were 
simply frozen for one minute or 24 
hours. Definite conclusions cannot be 
drawn from this study because of the 
indirect nature of the results and the 
many factors affecting them. 

Several points should be mentioned 
with regard to interpretation of the 
results presented here. First, the 
overall rejection rate (85%) was low 
as compared to that of some other 
studies utilizing dog to rabbit corneal 
xenografts.*'* A possible explanation 
is that smaller grafts were used here. 
However, an even lower rejection 
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. rate was obtained in another report 
. utilizing similar methods: Had the 


observation period been longer than 
Six weeks, a higher rejection rate may 
have developed.** Second, no specific 
immunologic tests were employed, 
and there is no direct proof that the 
graft clouding constitutes a rejection 
process. However, the delayed onset, 
frequent immune rings, type of cellu- 
lar infiltrate, and absence of bacteria 


— are consistent with an immune reac- 


tion. Third, interlamellar grafts are a 
unique entity, and their results are 
not necessarily applicable to pene- 
trating or lamella» keratoplasty.^ 
And fourth, it must be remembered 
that the xenograft reaction studied 
here involves different antigens from 
the allograft (homograft) reaction. 

The results of this study indicate 
that eryopreservation (by the method 
of Capella et al) has no significant ef- 
fect upon the antigenicity of corneal 
tissue as exemplified by the inter- 
lamellar xenograft reaction (dog to 
rabbit). 
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Nonproprietary Names and 
Trademarks of Drugs 


Dimethyl sulfoxide—Demasorb, Demeso, 
Dromisol. 
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Proparacaine hydrochloride—A lca?ne, Oph- 
thaine. 

Droperidol—Inapsine. 

Fentanyl citrate—Sublimaze. 
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Corneal Endothelium 


in Viral Induced Anterior Uveitis 


Ultrastructural Changes Following Canine Adenovirus Type 1 Infection 


Gustavo Aguirre, VMD; Leland Carmichael, DVM, PhD; Stephen Bistner, DVM 


Dogs inoculated intravenously with at- 
tenuated canine adenovirus type 1 devel- 
oped anterior segment inflammation and 
corneal edema. During the stage of mild 
anterior uveitis, virus was isolated from 
the aqueous fluid, and by electron micros- 
copy, viral replication was found to occur 
in corneal endothelial cells. 

Later, at the stage of severe anterior 
uveitis with corneal edema, virus was not 
isolated from the aqueous fluid and cells 
containing intranuclear (replicating) virus 
were not found. At this stage, many in- 
flammatory cells had infiltrated the an- 
terior chamber and contained numerous 
membrane-bound viral aggregates (viral- 
antibody complexes). Phagocytized viral- 
antibody complexes were present in the 
areas of most prominent endothelial cell 
destruction. Peripheral to the principal le- 
sion sites, inflammatory cells had dis- 
sected the endothelium from Descemet 
membrane. After recovery from the dis- 
ease, an intact endothelial cell layer was 
present. 


ү canine hepatitis (ICH) is 
caused by canine adenovirus type 1 
(CAV-1), one of the two presently 
recognized canine  adenoviruses.'? 
The virus, which replicates in reticu- 
loendothelial cells, in vascular endothe- 
lium, and in parenchymal cells of the 
liver, causes a generalized, often fa- 
tal, disease in young dogs. In older 
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dogs, the disease is usually mild, 
often being recognized only by an in- 
crease in specific antibody or by the 
appearance, in recovered dogs, of an- 
terior uveitis with corneal edema. 

Ocular inflammation associated with 
systemic infection by CAV-1 was re- 
ported by Rubarth,’ who found that 
approximately 20% of dogs recovering 
from canine hepatitis infection devel- 
oped anterior uveitis and secondary 
corneal edema. Although the inci- 
dence of the generalized systemic dis- 
ease has been reduced by widespread 
vaccination of susceptible canines 
with modified live CAV-1, uveitis 
identical to that seen following the 
natural disease still occurs after vac- 
cination with some CAV-1 strains. 

Our earlier studies on the patho- 
genesis of the ocular disease caused 
by CAV-1 included descriptions of the 
clinical, pathologie, and  virologic 
changes associated with viral growth 
in the eye and the associated immune 
response.*^ These investigations sug- 
gested that the ocular reaction in the 
dog following recovery from infection 
(or attenuated virus vaccination) was 
a consequence of Arthus-type (type 3) 
hypersensitivity. Such reactions oc- 
eurred during the recovery phase of 
the disease and were characterized 
clinically and histologically by non- 
granulomatous iridocyclitis, corneal 
endothelial damage, and corneal ede- 
ma. A constant feature of the disease 
was the presence of viral antigen and 
antibody in eyes with corneal opacifi- 
cation. This ocular disease in the dog 
is of interest because it can serve as a 
model for a naturally occurring im- 
munologically mediated uveitis. 

In this report, the corneal endothe- 
lial-aqueous humor interface was stud- 


ied at intervals following attenuated 
CAV-1 inoculation. Ultrastructural 
studies were done on selected eyes 
that had typical histopathological 
changes characteristic of the differ- 
ent stages of the ocular disease,‘ since 
the lesions observed by light micros- 
copy in more than 75 eyes studied at 
various clinical stages over the past 
several years have been remarkably 
constant. 


Materials and Methods 


Attenuated CAV-1 ("LB" strain) was 
isolated from a vial of commercial vaccine 
that also contained canine distemper virus. 
Distemper virus was eliminated from the 
CAV-1 stock by treatment of infected dog 
kidney cell (DKC) culture fluid with 1095 
chloroform. Such treatment did not inacti- 
vate CAV-1. The virus was transferred 
twice in DKC cultures and stored at —60 C 
as stock inoculum after tests for distem- 
per virus and bacterial contaminants were 
found negative. Stock virus had a titer of 
10** median tissue culture infective doses 
(TCID,,) per 0.1 ml. 

A total of ten 16- to 24-week-old specif- 
ie pathogen-free (SPF) beagle dogs were 
inoculated intravenously with 10** TCID,, 
of attenuated CAV-1. The viral dose was 
greater than commonly present in a com- 
mercial vaccine, but it was used because 
it produced anterior uveitis and corneal 
edema in approximately 60% of dogs inocu- 
lated intravenously. All dogs were housed 
in isolation quarters and were allowed wa- 
ter and commercial dog food ad libitum. 

The eyes were examined daily by slit- 
lamp biomicroscopy and the degree of an- 
terior segment inflammation and corneal 
edema graded (from no reaction to +4) as 
reported previously? From the group of 
ten dogs, four animals whose ocular signs 
indieated the desired clinical response 
(Table) were selected for electron micro- 
scopic studies and killed with an overdose 
of pentobarbital sodium. The time of eu- 
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Fig 1.—Infected central corneal endothelial cell, postinoculation day 6. Numerous 
virus particles (arrow) are present within electron lucent areas of nucleoplasm. Density 
of ground substance is increased. Polyribosomal clusters are numerous (original magni- 
fication х 12,400). 
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Fig 2.—Infected central corneal endothelial cell, postinoculation day 6. Virus particles 
are present within nucleus and form ring around nucleolus. Higher magnification (inset) 
shows intranuclear virus cluster (original magnification х 20,000; inset x 58,000). 


Postinoculation Anterior 
Dog Day Chamber 


Flare and cells 


3 Total edema Not visible 
4 Normal 

5 Control Normal 

6 Control 

N 


* NR, No reaction. 
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Mild hyperemia 
and congestion 


Not visible 





thanasia was based on clinical signs, not 
on the interval following inoculation. Two 
noninoculated dogs served as normal con- 
trols. 

At the time of enucleation, paracentesis 
of the anterior chamber was performed 
and 0.2-ml samples of aqueous fluid were 
taken for virus isolation attempts. Isola- 
tion procedures have been described.** The 
anterior segment of the enucleated eye 
then was isolated by a transverse cut at 
the equator with a razor blade and was 
fixed in cacodylate-buffered 2.5% glutaral- 
dehyde and postfixed in 276 osmium tetrox- 
ide.’ The tissues were cut 1и thick with 
glass knives and stained with azure II- 
methylene blue for light microscopic exam- 
ination. For electron microscopic examina- 
tion, ultrathin sections (silver interference 
color) were cut with diamond knives, 
placed on carbon-coated enamel (Formvar) 
membranes, and stained in 2% aqueous 
uranyl acetate and Reynolds lead citrate. 


Results 


The Table summarizes the general 
clinical response of the control and 
inoculated dogs at the time of ne- 
eropsy. In the viremic phase of the 
disease (dog 1), virus was not isolated 
from the aqueous fluid, but it was 
recovered from the tonsil, bronchial 
lymph node, lung, and kidney. The 
eyes were clinically normal, and when 
compared to the noninoculated con- 
trols, corneal abnormalities were not 
found by either light or electron mi- 
croscopy. 

During the stage of mild anterior 
uveitis (dog 2), virus was isolated from 
the aqueous fluid and microscopic ab- 
normalities were clearly evident in 
the eye. The iridal and ciliary ves- 
sels were congested, and inflammatory 


cells infiltrated the slightly edema- 


tous stroma of the iris and ciliary 


Disease 
Stage 


Viremia, no 
ocular disease 


Mild anterior uveitis 


Severe anterior uveitis 
Recovery 

No ocular disease 

No ocular disease 


Aqueous Fluid 
Grade? Virus Isolation 


NR* Negative 
Positive 


Negative 
Negative 
Not done 
Not done 
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body. A small number of inflamma- 
tory cells were present in the anterior 
chamber near the intact corneal endo- 
thelium and in the iridocorneal angle. 
Corneal endothelial lesions were rec- 
ognized only by electron microscopy. 
Although most endothelial cells ex- 
amined were normal, the nuclei of 
some cells of the central corneal endo- 
thelium contained typical adenovirus 
particles in electron lucent areas of 
the nucleoplasm (Fig 1 and 2). These 
infected cells usually contained clus- 
ters of virus particles, many with 
electron-dense cores (Fig 2, inset). 

All of the infected cells remained 
attached to Descemet membrane, and 
often were surrounded by noninfected 
corneal endothelial cells. The cyto- 
plasmic ground substance and poly- 
ribosomal cluster density were 
markedly increased in cells that had 
intranuclear (replicating) virus. This 
increase was readily seen when in- 
fected cells were adjacent to nonin- 
fected cells (Fig 3). A uniform find- 
ing in all cells with intranuclear 
virus was elongated tubular struc- 
tures within the cytoplasm (Fig 8). 
These tubules appeared to have an in- 
ternal limiting lamina, and on the 
cytoplasmic surface, there were small 
osmiophilie granules. 

Virus was not isolated from the 
aqueous fluid of the dog (dog 3) with 
the severe anterior uveitis and cor- 
neal opacification. Microscopically, 
there was marked inflammatory cell 
infiltration into the iris and ciliary 
body. In the cornea, edema was pres- 
ent in all the layers. The superficial 
epithelial cells had intercellular 
edema, and the stromal collagen fi- 
brils, especially in the posterior 
half, were widely separated and dis- 
organized. The most striking changes 
were found in the corneal endothe- 
lium and the anterior chamber. Endo- 
thelial cells were absent over large 
areas of the central cornea (Fig 4). 
Clusters of mononuclear and poly- 
morphonuclear (PMN) inflammatory 
cells were present in the anterior 
chamber and on Descemet membrane. 
These keratic precipitates consisted 
of loose aggregates of inflammatory 
cells and fibrin. 

Many of the inflammatory cells 
contained phagocytized aggregates of 
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Fig 3.—Central corneal endothelium, postinoculation day 6. Increased ground sub- 
stance and elongated tubular structures (arrow) are present within cytoplasm of infected 
cell (left). There are also mitochondrial and vesicular changes indicative of degenera- 


tion (original magnification x 13,000). 





Fig 4.—Central corneal endothelium seven days after inoculation. Inflammatory cells 
are present in anterior chamber and, in areas with endothelial loss, are apposed to Des- 
cemet (D) membrane (original magnification x 575). 


typical adenovirus particles (Fig 5). 
These were seen primarily in mono- 
nuclear cells, although they als» were 
present within the cytoplasm of poly- 
morphonuclear leukocytes. Such cells 
never contained virus within the nu- 
cleus, the replicative site for CAV-1. 
The most severe destruction of the 
corneal endothelium was seen in the 
areas where inflammatory cels had 


viral aggregates within cytoplasmic 
vacuoles. 

In other areas of the central cornea, 
sheets of endothelial cells had become 
detached from Descemet membrane 
and projected into the anterior cham- 
ber (Fig 6). Such endothelial pro- 
jections often were surrounded by 
inflammatory cells and were in- 
corporated into the keratic precipitate. 
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Fig 5.—Central area of cornea from dog 3. Phagocytized viral-aggregate (arrow) is 


seen within mononuclear cell adjacent to Descemet membrane (D). Two additional 
membrane-bound aggregates are shown (inset) within cytoplasm of another inflamma- 
tory cell (original magnification х 10,500; inset x 38,000). 


The inflammatory cells infiltrated 
between Descemet membrane and 
the endothelium and, in some para- 
central areas of the cornea, actually 
appeared to separate the endothelial 
monolayer from the overlying Des- 
cemet membrane (Fig 7). In these 
areas, a continuous inflammatory cell 
layer, consisting primarily of mo- 
nonuclear cells, was present between 
the intact endothelial layer and Des- 
cemet membrane (Fig 8). Phagocy- 
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tized viral aggregates were not found 
within the inflammatory cells in the 
paracentral areas of the cornea. 

In the peripheral corneal regions, 
the endothelium again was apposed 
to Descemet membrane. There were 
numerous inflammatory cells in the 
iridocorneal angle, but none was 
found to contain phagocytized clus- 
ters of virions. Moreover, the periph- 
eral corneal endothelium in these 
areas was normal. 


In the dog (dog 4) with bilateral 
anterior uveitis and complete corneal 
edema that began on postinoculation 
day 7, the corneas were clear at the 
time of enucleation, 21 days after in- 
oculation. Ultrastructurally, there 
was an intact endothelial cell layer 
adjacent to Descemet membrane. The 
cytologic appearance of these cells 
was normal, but they had very dis- 
tinct infoldings of the cell membrane 
between adjacent endothelial cells 
(Fig 9). 


Comment 


This study shows that, following 
the parenteral inoculation of CAV-1, 
viral replication occurs within the 
corneal endothelium. Cells infected 
with CAV-1 had increased cytoplas- 
mic ground substance. Most promi- 
nent was an increase in the number 
and density of polyribosomal clusters 
and the presence of elongated tubular 
structures that could represent al- 
tered rough-surfaced endoplasmic re- 
ticulum (RER). Viral infected cells 
were observed only in the central 
corneal endothelium and did not occur 
in clusters, but were usually sur- 
rounded by normal, noninfected cells. 
This suggests that infection within 
the corneal endothelium does not oc- 
cur by contiguous spread of virus to 
adjacent noninfected cells, but that 
virus released into the anterior cham- 
ber then may infect other cells. Infec- 
tion of the corneal endothelium fol- 
lowing parenteral inoculation with 
CAV-1 is self-limiting and does not, 
in itself, appear to cause severe cor- 
neal endothelial destruction. This was 
shown previously in that viral isola- 
tions were commonly made from aque- 
ous fluids of artificially infected dogs 
whose eyes were clinically normal." 

Instead, the release of virus into 
the anterior chamber appeared indi- 
rectly to trigger the severe anterior 
uveitis with corneal edema. In this 
stage of the disease (dog 3), virus iso- 
lation from the aqueous is not pos- 
sible, probably because of the pres- 
ence there of specific neutralizing 
antibody.‘ It has been shown that vi- 
ral antigen and antibody are present 
in the aqueous of all eyes showing the 
severe iridocyclitis and corneal edema 
that can follow inoculation with at- 
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tenuated CAV-1.: 

Carmichael has shown previously 
that the inoculation of immune pre- 
cipitates (soluble CAV-1 antigen-spe- 
cific antibody) into the anterior cham- 
ber of susceptible dogs results in 
intense anterior segment inflamma- 
tion and corneal edema. These im- 
mune precipitates are rapidly phago- 
cytized and appear as accumulations 
of specific fluorescent material within 
leukocytes. In the present study, we 
have found compact aggregates of 
complete adenoviral particles within 
membrane-bound leukocytic vacuoles. 
We have interpreted such structures 
as viral-antibody aggregates (im- 
mune complexes) because they are 
morphologically similar to immune 
complexes produced in vitro by expos- 
ing peripheral leukocytes to purified 
CAV-l-antibody complexes (Carmi- 
chael, unpublished data). Similar in 
vitro findings were made recently in 
studies using immune aggregates of 
human adenovirus type 5 and HeLa 
cells, where aggregates damaged cells 
and caused cytotoxic effects.’ 

Since virus was observed only in lo- 
calized areas of the corneal endothe- 
lium, it follows that the formation of 
viral aggregates, secondary to the re- 
lease of viral antigen into the an- 
terior chamber, would oceur in such 
areas. This is supported by our elec- 
tron microscopic results, which 
showed that the most severe endothe- 
lial destructive lesions were present 
only in localized areas with phago- 
cytized viral aggregates. 

The destruction and loss of endo- 
thelial cells from Descemet mem- 
brane allow the inflammatory cells to 
gain access to this structure and, in 
more peripheral regions, to be pres- 
ent between the endothelium and 
Descemet membrane. The loss of por- 
tions of the corneal endothelium and 
the physical separation between en- 
dothelium and Descemet membrane 
prevent the normal endothelial func- 
tion of maintaining corneal deturges- 
cence. Widespread edema then re- 
sults. 

In both clinical and histologic stud- 
ies of dogs with anterior uveitis fol- 
lowing CAV-1 inoculation, there is 
corneal edema resulting from exten- 
sive damage to the corneal endothe- 
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Fig 6.—Central area of cornea (dog 3) seven days postinoculation. Sheet of endothe- 
lial cells (E) is detached from Descemet membrane (D). Inflammatory cells in anterior 
chamber surround endothelial celis and lie against Descemet membrane (original mag- 
nification х 6,000). 

Fig 7.—Paracentral area of cornea seven, days postinoculation. Inflammatory cells 
form distinct layer (arrows) that separates endothelium (E) from Descemet (D) mem- 
brane (original magnification x 575). 
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Fig 8.—Same area as shown in Fig 7. Two inflammatory cells are interposed between 


endothelium (E) and Descemet membrane (D). Rarefaction of endothelial cytoplasm 
_ may indicate early degenerative changes (original magnification х 11,200). 


E Fig 9.—Intact endothelial layer lines Descemet membrane (D) after recovery from se- 
= vere anterior uveitis with corneal edema. There is marked infolding of membranes in lat- 
. eral cell wall between adjacent endothelial cells (original magnification x 14,600). 
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lium and the separation of the en- 
dothelium from Descemet membrane. 
Clinical recovery, however, usually oc- 
curs within two to three weeks fol- 
lowing inoculation, indicating that, in 
the dog, a complete and functional 
endothelial layer forms rapidly. The 
ability of the corneal endothelium of 
the dog to regenerate rapidly is not 
only seen in this disease but also has 
been previously reported following 
toxic endothelial damage with di- 
chloroethane.* In the one dog in this 
study that was allowed to recover un- 
treated from complete corneal edema 
and anterior uveitis, the endothelium 
appeared normal less than nine days 
after the onset of corneal edema. It is 
possible that the endothelium regen- 
erated from the apparently intact en- 
dothelial cells present peripherally 
near the iridocorneal angle. 


This study was supported by The Seeing Eye, 
Inc., Morristown, NJ. 
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An Automatic Objective Optometer 


Description and Clinical Evaluation 


Kenneth A. Polse, OD, MS, Kenton E. Kerr, OD, PhD 


Automatic objective optometers provide 
a possible alternative to conventional 
clinical methods of refracting the human 
eye. Quantitative evaluation of one of 
these instruments (Dioptron), including a 
comparison between optometer and sub- 
jective refractions, was undertaken to 
determine how automatic optometers may 
be utilized most effectively in clinical 
situations. 

The results show a high degree of in- 
strument validity and reliability. The con- 
clusion is that the Dioptron has substan- 
tial promise as a means of estimating 
ametropia—as a replacement for retinos- 
copy and for screening or monitoring 
ametropia. However, the use of this in- 
strument as a substitute for subjective re- 
fraction procedures does not seem war- 
ranted at this time. 
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A determination of refrac- 
tion serves two functions in 
evaluating and treating the visual 
system. One relates to the task of pre- 
scribing optical aids to improve visual 
performance; the other involves the 
responsibility of differentiating be- 
tween those losses or changes in 
visual function caused entirely by 
optical errors and those caused by 
pathological processes or neurological 
dysfunction. Inaccurate measure- 
ments of ametropia, especially those 
that produce reduced visual acuity, 
complicate the task of eliminating 
the presence of abnormality and re- 
duce the benefits of optical correc- 
tions. 

The conventional method of mea- 
suring refraction in this country is to 
perform retinoscopy, followed by sub- 
jective refraction. Recently, an al- 
ternative method of clinical refrac- 
tion has been introduced in the form 
of fully automated objective optome- 
ters. An obvious question that arises 
with the introduction of these new in- 
struments is: "How are they to be uti- 
lized most effectively by the ophthal- 
mic professions?” 


If automatic optometers are to be 
used as a screening device or as a 
substitute to retinoscopy, then the 
performance criteria may be rather le- 
nient. But, if they are to be used as 
a replacement for subjective refrac- 
tion techniques, to serve as the basis 
for prescribing corrective lenses and 
for evaluating the presence or pro- 
gression of disease, then more strin- 
gent performance criteria are needed. 

Performance can be measured by 
evaluating reliability, which may be 
assessed by the variance present in 
repeated optometer measurements on 
the same eye. Another measure of 
performance is validity, which may be 
evaluated by comparing optometer 
refractions with those obtained by 
subjective procedures on a large and 
diverse clinic population. Another 
consideration concerns the question 
of how much confidence one may as- 
sume for any single measurement of 
refraction. The optometer involved in 
this study attempts to provide an an- 
swer to this question by computing a 
confidence value for each eye’s re- 
fraction. Confidence information ob- 
viously has potential value to the cli- 
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Fig 1.—Dioptron, consisting of three major components: 


sensor head, digital computer, and printer. 


Frequency 


Spherical Equivalent 
Refraction, Diopters 


Frequency 


Cylinder Power Component, Diopters 


Fig 3.—Frequency distribution histo- 
gram of ametropia in study sample: spheri- 
cal equivalent refraction (top), cylinder 
power component (bottom). 


nician, but whether it is a valid index 
of measurement accuracy has not been 
established. 

The motivation for this investiga- 
tion, then, was the need for a quanti- 
tative evaluation of automated op- 
tometers, to determine how they may 
be utilized most effectively in clinical 
practice. A detailed investigation of 
one such optometer (Dioptron) is re- 
ported in this paper. 
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Fig 4.—Spherical equivalent refractions. 


INSTRUMENTATION 


The first of three automated optometers 
developed for clinieal use in recent years 
was reported in 1970. The Ophthalmetron 
is based on a retinoscopie principle and 
produces a sine-wave record of the neutral- 
ity points as the instrument scans the 
meridia of the eye.^ The 6600 Auto- 
refractor was introduced in 1972; it utilizes 
the Scheiner principle and displays a digi- 
tal record of the refraction in standard 
ophthalmie notation. The most recently 
developed instrument, the Dioptron, uti- 
lizes a lensometer (image analysis) prin- 
ciple and prints a digital record, also in 
ophthalmie notation. It also computes a 
confidence factor value for each eye's re- 
fraction. 

The Dioptron consists of three inte- 
grated components: the sensor head, a dig- 
ital computer, and a printer (Fig 1). Pa- 
tient positioning is accomplished in a 
manner similar to other ophthalmie instru- 
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Fig 2.—Dioptron sensor head. 
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Fig 5.—Cumulative frequency distribu- 

tion of differences in spherical equivalent 

refraction between Dioptron and subjec- 
tive refractions. 


2.00 


ments and alignment of the eyes is ob- 
tained by an operator viewing system. 

An optical diagram of the sensor head is 
shown in Fig 2. The patient views a fix- 
ation target binocularly through an auto- 
matic fogging system to induce relaxation 
of accommodation. Another target projects 
an infrared grid image onto the macular 
region of the measured eye over an area of 
approximately three degrees. This retinal 
image is viewed through a mask by a de- 
tector, which measures the variations in 
radiation level as changes occur in image 
focus. A constant low-level signal is pro- 
duced by a blurred image; higher signal 
levels result as the image comes into 
focus. The movable lens system is driven 
automatically to produce the highest signal 
level for a given meridian. Information of 
this dioptric position is stored while mea- 
surements are made at other meridia. The 
total measuring period for the eye is "ap- 
proximately 20 seconds. When the instru- 
ment indicates completion of measurement 
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Fig 6.—Spherical power components of 
refraction. 
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Component of Refraction, Diopters 


Fig 9.—Cumulative frequency distribu- 
tion of differences in cylinder power com- 


ponents between Dioptron and subjective 
refractions. 


for the first eye, the operator repositions 
the sensor head, and the process is re- 
peated on the other eye. 


METHODS 


The majority of subjects in this study 
consisted of unselected patients who were 
examined during a six-day period in the 
School of Optometry, University of Cali- 
fornia at Berkeley. The remaining subjects 
were students, faculty, and staff members 
who work in the school. Usable data were 
obtained on 300 eyes. 

Dioptron measurements were adminis- 
tered in conjunction with the routine ex- 
amination of patients, but the instrument 
was housed in a separate room and was 
operated by two students who were not 
involved with patient examinations. Fur- 
thermore, Dioptron information was with- 
held from those who performed the subjec- 
tive refractions to ensure that the two 
measurements were independent. 

The routine examinations, including 
subjective refractions, were performed by 
thixd- and fourth-year optometry students 
under the supervision of faculty members. 
All refractions were done by conventional 
methods, including a binocular balance 
procedure, without the aid of cycloplegia. 
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Fig 7.—Cumulative frequency distribu- 
tion of differences in spherical power 
components between Dioptron and sub- 
jective refractions. 
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Fig 10.—Cylinder axis components of 
Dioptron (ordinate) and subjective refrac- 
tion (abcissa). 


RESULTS 
Distribution of Ametropia 


The distribution of  ametropia 
among the subjects in this study dif- 
fers from that found in the general 
population. This difference was ex- 
pected since the majority of subjects 
were patients who voluntarily sought 
vision care in a clinie that draws 
heavily from a university community 
of young adults. The distribution in 
this study sample is biased in favor 
of substantial magnitudes cf ame- 
tropia, particularly in the direction of 
myopia as evidenced by the marked 
negative skew in Fig 3, top. 

The range of ametropia for the 300 
eyes included in this analysis, stated 
in spherical equivalent form, extends 
from 6 diopters hyperopia to 10 D 
myopia. The cylinder power compo- 
nent, with two exceptions, had a 
range of 3 D (Fig 3, bottom). 


Comparison of 
Monocular Refraction 
Comparison of any two measure- 
ments of refraction is complicated by 
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Fig 8.—Cylinder power components of 
Dioptron (ordinate) &nd subjective refrac- 
tion (abscissa). 
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Fig 11.—Cumulative frequency distribu- 
tion of differences in cylinder axis compo- 
nents between Dioptron and subjective re- 
fractions. 


astigmatism, which requires three 
variables to fully describe this condi- 
tion. A simple and obvious way to 
minimize this problem without ignor- 
ing the astigmatic component en- 
tirely is to convert all refractions to 
their spherical equivalent values. Re- 
duction of refraction to single values, 
then, permitted a comparison be- 
tween Dioptron and subjective re- 
fractions by simple correlation analy- 
sis and by the cumulative frequency 
distribution of the differences be- 
tween each pair of refractions. 

The correlation. between Dioptron 
and subjective refraction spherical 1 
equivalent data is represented in 1 
schematic form in Fig 4, which shows 1 
that the two sets of measurements j 
are in general agreement over the en- і 
tire range of ametropia. This agree- 
ment is evident from the high coeffi- 
cient of correlation (+0.98), slope 
value of +1.00, intercept value near 
zero, and standard error of estimate 
value of 0.48 D. The similarity be- 
tween the two sets of measurements 
is also apparent in the cumulative 
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Right Eye 
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e 21 i 
х i Cylinder (D) 
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sphere (D) 
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i 
(N= 17) Cylinder (D) 


Axis (degrees) 
Equivalent 
sphere (D) 
35 Sphere (D) 
(Age 25) Cylinder (D) 
(N = 15) 
Axis (degrees) 


Equivalent 
sphere (D) 


frequency distribution plot (Fig 5). 
Note, for example, that more than 
70% of the Dioptron measurements 
differ from those of the subjective re- 
fraction by 0.50 D or less, while 90% 
differ by 0.75 D or less. On the other 
hand, differences in the two measure- 
ments were as large as 1.62 D. 

Another simple way of analyzing 
the data is to treat each of the three 
components of refraction separately. 
Comparison of the first component, 
that of spherical power, yields results 
that are very similar to those for the 
spherical equivalent data (Fig 6 and 
7). 

Comparison of the second compo- 
nent of refraction, that of cylin- 
der power (Fig 8) shows a substan- 
tially lower degree of correlation 
(r= +0.69) than that of the spherical 
data presented previously. Moreover, 
there is an obvious bias in the results 
as indicated by the slope (+0.78) and 
intercept (+0.34) values. However, 
neither of these results need be inter- 
preted as reflecting unfavorably on 
either method of refraction. Indeed, 
the cumulative frequency distribution 
for these data (Fig 9) shows that the 
discrepancies in the two sets of cylin- 
der power measurements are not sub- 
stantially different from that in the 
spherical equivalent and spherical 
component data. Note, for example, 
that 87% of the measurements differ 
by 0.50 D or less. 
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Deviation 
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Deviation Mean 





Comparison of the third component 
of refraction, that of cylinder axis, is 
complicated by the fact that axis de- 
termination depends on the magni- 
tude of cylinder power; the larger the 
power, the more precise is the axis 
measurement. In view of this compli- 
cation, we arbitrarily chose to com- 
pare cylinder axis measurements for 
only 70 of the 300 eyes. We included 
only those eyes that exhibited 1.00 D 
or more of astigmatism by either 
measurement procedure, and only 
those that differed by no more than 
0.50 D. Of the 70 eyes included in this 
comparison, the vast majority of 
them had between 1 and 2 D of astig- 
matism. Only five eyes exhibited 
more than 2 D of astigmatism on both 
measurements; the largest value was 
approximately 4 D. The results of this 
limited sample (Fig 10 and 11) show 
that approximately 80% of the Diop- 
tron axis measurements differed by 
12? or less from those determined by 
subjective procedures, while approxi- 
mately 10% differed by 25° or more. 


Comparison of 
Binocular Balance 


The results presented to this point 
involve data that treat each eye’s re- 
fraction as an independent quantity, 
whereas the visual system normally 
consists of two eyes that function in 
unison. How well the system func- 
tions depends in part on whether the 
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Fig 12.—Cumulative frequency distribu- 
tion of differences in binocular balance 
between Dioptron and subjective refrac- 
tions. 
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Fig 13.—Frequency distribution of Diop- 
tron confidence factor values. 


two retinal images are in focus simul- 
taneously. Therefore, another ques- 
tion of concern relates to the refrac- 
tive balance between fellow eyes. An 
evaluation of binocular balance was 
made by taking the difference in 
spherical equivalent refraction be- 
tween each pair of eyes. The differ- 
ence in these two values was com- 
puted and plotted as a cumulative 
frequency distribution (Fig 12). The 
discrepancy between the two sets of 
measurements in these binocular data 
is less than those for the correspond- 
ing monocular data (Fig 5). Nearly 
90% of the binocular values differed 
by 0.50 D or less, compared with only 
70% for the monocular data. 


Optometer Reliability 


Precision of Dioptron refractions 
was evaluated by computing the stan- 
dard deviation of several measure- 
ments taken on the same eye. Table 1 
summarizes the results, which include 
two sets of measurements from this 
investigation and three from a study 
by Sloan and Polse.* Overall, the ře- 
sults shown in Table 1 indicate that 
the Dioptron measures all compo- 
nents of refraction with a rather high 
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Fig 14.—Relationship between measure- 
ment variation and Dioptron confidence 
factor values: A, Spherical equivalent; B, 
Spherical power; C, Cylinder power; D, 
Cylinder axis. N = 24. 


degree of precision. The only excep- 
tion is the cylinder axis measure- 
ments on one of the eyes, which ex- 
hibited a standard deviation of 25.6°. 


- Analysis of 
Measurement Confidence 


In addition to ametropia measure- 
ments, the Dioptron computes a con- 
fidence factor value for each eye's re- 
fraction. Values that approach 1.00 
imply more precise measurements of 
refraction than those near zero. The 
range of confidence values in this 
study extended from 0.10 to 0.89, with 
two thirds of them equal to or greater 
than 0.50 (Fig 13). 
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Fig 15.—Cumulative frequency distribu- 
tion of differences between Dioptrcn and 
subjective refraction measurements for 
each of three confidence value levels: Top 


1.00 


According to the manufacturer, 
Dioptron confidence values are based 
on measurement variation during the 
test period, which is influenced by 
several physiological factors includ- 
ing instability of fixation, pupil size, 
and accommodation as well as the 
transparency of the eye's optical me- 
dia. We evaluated the relationship be- 
tween measurement variation and 
confidence factor values by analyzing 
24 Dioptron measurements taken on 
one subject over an eight-day period. 
The data for the two eyes (12 mea- 
surements of each eye) were com- 
bined since their ametropias and 
visual acuities were very similar. 
Measurement variation was deter- 
mined by computing the absolute de- 
viation from the mean value for each 
component of refraction, including 
spherical equivalent values. These de- 
viations, then, were plotted against 
the corresponding confidence factor 
(Fig 14). 

The correlation coefficients for the 
data plotted in Fig 14 are as follows: 


spherical ^ equivalent, r= +0.14; 
spherical power, r= — 0.18; cylinder 
power, r— — 0.58; and cylinder axis, 


r= — 0.33. The suggestion, therefore, 
is that confidence values are related 
only to the two cylinder components 
of refraction. A similar conclusion is 
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left, Spherical equivalent. Bottom left, 
Spherical power. Top right, Cylinder 
power. Bottom right, Cylinder axis. 


also indicated by the analysis of data 
for the entire study population that 
follows. 

The purpose of confidence informa- 
tion presumably is to provide a basis 
for predicting the probability of accu- 
racy of Dioptron measurements. Part 
of our evaluation, therefore, dealt 
with the relationship between confi- 
dence values and measurement accu- 
racy. Specifically, the 300 Dioptron 
measurements were divided into 
three groups of 100 eyes each accord- 
ing to their confidence values. The 
low confidence group includes values 
from 0.10 through 0.49, the middle 
group from 0.50 through 0.67, and the 
high confidence group from 0.68 
through 0.89. Measurement accuracy 
was assessed by calculating the abso- 
lute difference between each pair of 
Dioptron and subjective refraction 
measurements and plotting the cu- 
mulative frequency distribution of 
these differences for each of the three 
confidence categories. If refractions 
with high confidence values are more 
aecurate than those with low values, 
then we expect this to be reflected by 
differences in the three distribution 
eurves. The curves for the spherical 
equivalent and spherical power mea- 
surements, however, are very similar 
for all three confidence categories 
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Table 2.—x-Square Analysis 


Confidence Factor Range 


Type of Astigmatism 0.10-0.49 


Against-the-rule 


(Minus Cylinder 70-110) 
With-the-rule 

(Minus Cylinder 160-20) 
Oblique 
Total 42 


10 (16.0) 


13 (12.5) 
19 (13.5) 


(Fig 15, top left and bottom left). 
These results agree with those of the 
previous analysis (Fig 14,A and B); 
both suggest that* confidence values 
are not a valid index for predicting 
accuracy of Dioptron measurements 
insofar as the two spherical compo- 
nents are concerned. 

The results for cylinder power, on 
the other hand, are similar only for 
the two higher confidence groups; the 
low confidence category shows a no- 
ticeably larger difference between the 
two measurements of refraction (Fig 
15, top right). The indication is that 
Dioptron cylinder power measure- 
ments with confidence values above 
0.50 are more accurate than those 
with confidence values below 0.50. 
This conclusion also may be inferred 
from the results shown previously in 
Fig 14,C. 

The data for cylinder axis measure- 
ments again included only 70 eyes, 
namely, those with 1.00 D or more of 
astigmatism on either of the two 
measurements of refraction and not 
more than 0.50 D difference between 
them. In these data (Fig 15, Bottom 
right), the number of eyes included in 
each confidence category is not equal. 
The low-confidence group has the 
greatest number of eyes with 1.00 or 
more of astigmatism, while the high- 
confidence group has the least num- 
ber of eyes with that amount of astig- 
matism. The suggestion, therefore, is 
that measurement confidence is in- 
versely related to the magnitude of 
cylinder power. This relationship also 
may be seen in Fig 16, which is a his- 
togram of the proportion of Dioptron 
cylinder power measurements of 1.00 
D or greater plotted against confi- 
dence values. Note, for example, that 
60% to 70% of the Dioptron measure- 
ments with values of 0.30 or less had 
cylinder powers of 1.00 or greater, 
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0.50-0.67 0.68-0.89 Total 


9 (8.8) 13 (7.2) 32 


9 (6.8) 3 (5.7) 
5 (7.4) 3 (6.1) 
23 19 





whereas only 20% to 30% of those with 
values of 0.70 or more had that 
amount of astigmatism. Clearly, the 
Dioptron has less confidence in those 
measurements of eyes with substan- 
tial amounts of astigmatism than in 
those with near spherical ametropias. 

Also in Fig 15, bottom right, the 
least difference in cylinder axis be- 
tween the two sets of refraction is for 
the middle confidence group, while 
the curves for the high- and low-con- 
fidence groups are approximately 
equal. The high-confidence group ap- 
pears out of place relative to the other 
two groups. This unexpected finding 
prompted further study, which led to 
the discovery that confidence values 
are related to cylinder axis ori- 
entation. That is, confidence values 
are generally higher for minus cylin- 
der axes near the vertical meridian 
(against-the-rule astigmatism), fol- 
lowed by those axes near the horizon- 
tal meridian (with-the-rule astig- 
matism), than by oblique axes. The 
results are summarized in Table 2, 
which includes all eyes (N —84) that 
exhibited 1.00 D or more of astigma- 
tism on the Dioptron. x-square analy- 
sis shows that the difference between 
the observed and expected results (in 
parentheses) is significant beyond the 
1% level. In view of the complexity of 
the relationship between confidence 
information and astigmatism (both 
cylinder power and axis), it is con- 
cluded that confidence values have 
limited predictive value to the clini- 
cian. 


COMMENT 


The recent development of auto- 
mated objective optometers provides 
an alternative to traditional clinical 
methods of measuring refraction of 
the eye. Our investigation of one 
of these optometers, the Dioptron, 
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Fig 16.—Relationship between confi- 
dence values and proportion of Dioptron 
cylinder power values equal to or greater 
than 1.00 D. 


shows a high degree of instrument 
validity and reliability. Although evi- 
dence has been presented that sug- 
gests that this optometer's refrac- 
tions are somewhat less accurate on 
eyes with substantial degrees of 
astigmatism, especially among those 
with oblique axes, the overall per- 
formance of the instrument compared 
very favorably with that by con- 
ventional refraction techniques. 

Our experience with the Dioptron 
confirms that it may be operated by 
ancillary personnel and integrated 
with other examination procedures 
without difficulty. The time required 
to measure refractions was estimated 
to average approximately five min- 
utes per patient, which is considered 
well within acceptable limits for ob- 
taining this clinical information. 

A unique and potentially valuable 
feature of the Dioptron is that it com- 
putes a confidence value for each 
measurement of refraction. However, 
our evaluation clearly indicates that 
this information has only marginal 
value in predicting measurement ac- 
curacy. 

The Dioptron also has some other 
limitations that deserve mention. 
Measurements of residual ametropia 
through spectacle or contact lenses 
normally is not possible since reflec- 
tions from these lens surfaces create 
excessive noise in the detecting sys- 
tem. Another limitation is that mhea- 
surements are usually possible only 
on patients who are cooperative and 
possess relatively stable fixation of 
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the eyes. Young children, hyperactive 
or mentally retarded patients, as well 
as those with nystagmus or unsteady 
fixation associated with reduced 
visual acuity are unlikely to respond 
well on the Dioptron. Still another 
limitation is that the instrument is 
not equipped to measure stimulus-re- 
sponse differences of the eye’s optical 
system for viewing distances other 
than optical infinity; refractions at 
near viewing distances are not pos- 
sible. Furthermore, the instrument 
is not equipped to measure dynamic 
properties of the accommodative sys- 
tem, which is one feature of the eye’s 
optical system that objective optome- 
ters are potentially capable of mea- 
suring and cannot be obtained by 
conventional techniques. 

In spite of these limitations, the 
high degree of correlation between 
Dioptron and subjective refraction 
measurements indicates that this op- 
tometer has substantial promise as a 
screening device for use in schools, 
hospitals, and clinics, or perhaps in 
connection with motor vehicle licens- 
ing, industrial safety programs, mili- 
tary qualifying examinations, and 
the like. The instrument could also be 
used effectively in clinical practice as 
a substitute for retinoscopy and even 
as a substitute for subjective refrac- 
tions in those patients in whom it is 
informative to monitor refractive er- 
ror, but the intent is not to prescribe 
corrective lenses or to evaluate poten- 
tial pathological conditions. For ex- 
ample, the instrument may be useful 


Arch Ophthalmol/Vol 93, March 1975 


dde: o ü 





in monitoring variations in ametropia 
following cataract surgery or contact 
lens removal and for evaluating 
trends that may occur in known path- 
ological processes such as diabetes or 
certain retinal diseases that affect re- 
fraction. 

Use of the Dioptron as a replace- 
ment for subjective refractions for 
the purpose of prescribing ophthalmic 
lenses or evaluating ocular health is 
not warranted in our opinion We 
base this conclusion on the substan- 
tial percentage of eyes for which 
there is a significant difference be- 
tween Dioptron and subjective re- 
fractions. For example, approxi- 
mately 30% of spherical equivalent 
refractions differ by more than 0.50 D 
and 10% differ by amounts ranging 
from 0.75 to 1.62 D. Even relatively 
small errors in refraction (eg, 0.50 D) 
may reduce the benefits of lens cor- 
rection, and when these errors result 
in reduced visual acuity, an added 
complication is introduced into the 
process of differentiating ocular path- 
ological conditions from uncorrected 
refractive error. The need for accu- 
rate refraction is especially eriti- 
cal among patients with presbyopia. 
Their tolerance to uncorrected ame- 
tropia in either direction and at ei- 
ther far or near viewing distances 
without reduction in visual acuity is 
small indeed, while the need for eval- 
uating the causes of reduced acuity is 
especially important among patients 
over age 40. 

Finally, the current group of op- 
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tometers are first-generation instru- 
ments; those that are to follow may 
be expected to be more accurate and 
versatile than the present models. It 
also seems safe to assume that, in the 
near future, these optometers will be 
integrated into other automated ex- 
amination systems such as history 
taking, visual acuity measurements, 
and ocular motility testing. This 
trend toward sophisticated and ef- 
ficient examination equipment will 
continue to reduce the role of the oph- 
thalmic practitioner in the data-gath- 
ering process and thereby allow more 
time for diagnostic and treatment 
activities. Along with this benefi, 
however, will be the burden of un- 
derstanding the limitations and 
appropriate use of automated equip- 
ment. 


Judith Prima and Donald Robinson assisted in 
collecting the Dioptron data, and Coherent Ra- 
diation, Inc, Palo Alto, Calif, provided the 
Dioptron used in this study. 
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Registry of Interesting Cases 





Idiopathic Malignant Hyperthermia 


Review and Report of a Case 


Justin A. Bergman, MD 


All physicians performing surgery while 
the patient is under general anesthesia 
must be aware of the existence of idio- 
pathic malignant hyperthermia. A young 
adult had a malignant hyperthermic reac- 
tion despite four prior uneventful admin- 
istrations of general anesthetics. To my 
knowledge, this is the first report of a pa- 
tient who survived following a hyper- 
thermic reaction, having sustained con- 
siderable residual brain damage. 

There is a great need for continuous 
body-temperature monitoring during gen- 
eral anesthesia. 


‘ 


Ithough rare, idiopathic malig- 
nant hyperthermia during and 
immediately following general anes- 
thesia is a specific and often fatal 
condition. The hyperthermia has been 
called “malignant” in that heat pro- 
duction exceeds physiologic heat loss 
to an extent that causes the body 
temperature to rise at a rate of 1.7 to 
2.2 С (8 to 4 F) every 30 minutes. 


Incidence 


Britt et al' reported an incidence of 
one in 10,000 anesthetic administra- 
tions in the Hospital for Sick Children 
in Toronto. Idiopathic malignant hy- 
perthermia is less frequent in general 
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hospital populations. Typically, it oc- 
curs in children or young adults; no 
cases have been reported in children 
below the age of 3. It is uncommon 
among blacks and there is no sex 
predilection. 


Pathophysiology 


The extreme rise in body tempera- 
ture is believed to be secondary to an 
excess production of heat by skeletal 
muscles. Evidence in support of this 
theory is that the rigidity often ob- 
served is not relieved by tubocurarine 
chloride. Therefore, it is assumed that 
the defect is peripheral to the neuro- 
muscular end-plate. The exact mecha- 
nism of this heat production is un- 
known. 


Origin 


It has often been written that ma- 
lignant hyperthermia is a genetic ab- 
normality transmitted as an auto- 
somal dominant trait with reduced 
penetrance and variable expressivity. 
Britt et al’ helped to substantiate this 
in a high percentage of the 115 cases 
they studied. A genetically deter- 
mined propensity to develop ma- 
lignant hyperthermia was further 
strengthened by the finding of sus- 
ceptible laboratory animals. Unfor- 
tunately, most of these patients give 
no family history of anesthetic reac- 
tions. 

It has been suggested that this con- 
dition is a true mitochondrial disease 
in which there is an excessive un- 


coupling of oxidative phosphorylation 
during general anesthesia. 
2H+%0,+2ADP = H.0+8ATP 

where ADP=adenosine diphosphate 
and ATP = adenosine triphosphate. In 
this reaction, heat is released when 
the reaction goes to the left. How- 
ever, there are those who argue that 
substantial quantities of heat cannot 
be produced in this manner. 

Another disturbance of cellular me- 
tabolism that was postulated involves 
the transformation of ATP, which 
normally occurs as follows: 

ATP adenylcyclase 3’5’ AMP 
phosphodiesterase 5’ AMP 

where AMP indicates adenosine 
monophosphate. An increase within 
the cell of 3’5’ AMP will alter cell 
metabolism, causing a hypermetabolic 
state. It is believed that in these in- 
dividuals halogenated hydrocarbons 
and succinylcholine increase the pro- 
duction of adenyl cyclase or inhibit 
the activity or decrease the amount of 
phosphodiesterase causing an excess 
production of 3’5’ АМР. 

More recently, Britt et al^ have 
stated that in these individuals halo- 
thane appears to inhibit the caleium 
storage capacity of the sarcoplasmic 
reticulum in muscle tissue. A high 
myoplasmie ealeium concentration is 
then noted that in turn leads to a 
series of biochemical reactions result- 
ing in muscle contracture and inordi- 
nate heat production. . 

Furthermore, in vitro studies have 
shown that muscle preparations from 
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survivors of malignant hyperthermia 
were more sensitive to caffeine rigor 
than were normal controls. This ef- 
fect was enhanced by exposure to 
halothane.* 

Finally, the existence of a subclini- 
eal myopathy in these patients has 
been discussed, and in some studies 
surviving family members were 
shown to have abnormally high cre- 
atine phosphokinase levels. However, 
the coexistence of a subclinical my- 
opathy is not well established as it 
has been demonstrated that the inci- 
dence of musculoskeletal disorders in 
patients with malignant hyperther- 
mia is similar to that found in the 
general population. Also, prolonged 
rigidity or fever rise after suc- 
einyleholine chloride or halothane ad- 
ministration in patients with known 
myotonia has not been seen.'^^ 


Clinical Findings 


Administration of succinylcholine to 
normal individuals undergoing gen- 
eral anesthesia is followed by a fasci- 
eulation-paralysis sequence. In al- 
most half the patients with 
malignant hyperthermia, muscle fas- 
ciculations are followed by a sudden 
and prolonged rigidity. If only an in- 
halational agent is used, the onset of 
rigidity may be delayed. In approxi- 
mately 25% of reported cases, muscle 
rigidity was not present. 

At first, the body temperature is 
normal followed by a progressive rise 
often within the first hour. Profuse 
sweating, tachycardia, and tachypnea 
then follow and, despite apparently 
adequate ventilation, the surgeon 
may complain that the blood is dark. 

In the later stages arrhythmias are 
common, the pulse becomes thready, 
and the blood pressure falls. The con- 
siderable augmentation of intracellu- 
lar metabolism causes increased oxy- 
gen consumption, carbon dioxide and 
acid production, and the release of in- 
tracellular potassium. There is red 
blood cell and muscle breakdown with 
resultant hemoglobinuria and myo- 
globinuria. The creatine phosphoki- 
nase level is always elevated. The 
terminal event is frequently cardiac 
arrest secondary to electrolyte imbal- 
ance and acidosis. 

In general, there are no demon- 
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strable clinical or biochemical fea- 
tures distinguishing those who sur- 
vive from those who die. 


Differential Diagnosis 


The hyperthermia seen with ether 
administration generally occurs when 
the patient is febrile preoperatively. 
Actually, this entity is the only one 
that should be considered when hy- 
perpyrexia occurs during anesthesia. 


Treatment 


Prevention appears to be the best 
treatment. A history of an abnormal 
reaction to a general anesthetic by 
the patient or his relatives must be 
thoroughly investigated. A history, 
with or without an elevated creatine 
phosphokinase level, is often best 
handled by doing the procedure under 
local or spinal anesthesia. If a general 
anesthetic is needed, a nitrous oxide- 
oxygen narcotic mixture should be 
considered. The use of succinylcholine 
or halogenated hydrocarbons should 
be avoided. 

The recognition of the early signs 
of malignant hyperthermia is most 
important. Failure of relaxation of 
the masseter muscles after am ade- 
quate dose of succinylcholine may be 
the first manifestation of this syn- 
drome. Some anesthesiologists be- 
lieve that definite muscle rigidity af- 
ter succinylcholine administration is 
sufficient grounds for cancellation of 
the case. Also, early recognition can 
best be facilitated by continuous 
body-temperature monitoring and 
thus should be considered in all cases 
requiring a general anesthetic. 

Once malignant hyperthermia has 
been established, the ultimate out- 
come is often fatal despite all ther- 
apy. Surgery must be discontinued im- 
mediately if the patient's life is to be 
saved. The patient should then be 
placed on a hypothermic blanket and 
ice packs applied to the body surface, 
Children may be immersed in an ice- 
water bath. Cold parenterally ad- 
ministered fluids, ice-water enemas, 
nasogastric lavage, and intravenously 
administered chlorpromazine (Thora- 
zine), or preferably haloperidol (Hal- 
dol)* is recommended for decreasing 
the body temperature. An infusion of 
procainamide hydrochloride* or pro- 


caine hydrochloride’ in large doses 
(up to 1.0 gm in adults) has also been 
used to accelerate hypothermia and to 
decrease muscle rigidity. 

Several ampules of sodium bicar- 
bonate are given initially to counter- 
act metabolic acidosis. Hyperventi- 
lation with 100% oxygen is used to 
supply the tissues with the massive 
amounts of oxygen being used and to 
offset the large quantities of carbon 
dioxide being produced. 

The hyperkalemia that often leads 
to cardiac arrest may be treated with 
dextrose and water*solutions contain- 
ing 50 or 100 units of regular insulin 
injection. Constant monitoring of the 
serum potassium level and body tem- 
perature is needed to avoid rebound 
hypothermia and hypokalemia. 


Prognosis 


In general, the relative ease in cool- 
ing the smaller body surfaces of chil- 
dren lends to their having a better 
survival rate. Most patients survive 
when treatment is initiated before 
the body temperature exceeds 39.4 C 
(103 F). However, the overall mortal- 
ity is reported at between 70% to 80%. 


Report of a Case 


This was the first US Public Health Ser- 
vice Hospital admission for an 18-year-old 
white boy for corrective eye surgery. Since 
age 8, the patient has had three ophthal- 
mologie procedures under general anesthe- 
sia for strabismus, but still had a right 
exotropia. The type of anesthetic agents 
received by the patient is unknown. His 
medical history also included an adenoton- 
ѕШесіоту. There was no history of any 
unusual or untoward reactions during or 
after these four general anesthetic proce- 
dures. Otherwise, the patient's health had 
been excellent. He had no known allergies 
and there was no family history of anes- 
thetic reactions. Results of preoperative 
evaluation included a complete blood cell 
count, urinalysis, serum enzymes, glucose, 
blood urea nitrogen, creatinine, calcium, 
phosphorus, uric acid, electrolyte level de- 
terminations, chest x-ray films, and elec- 
trocardiogram were all normal. 

His temperature on admission was 36.8 
C (98.4 F) and results of his physical exam- 
ination aside from exotropia of the right 
eye were within normal limits. 

The patient was taken to the operating 
room where induction of anesthesia with 
thiopental sodium and intubation follow- 
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ing 80 mg of succinylcholine chloride was 
performed without difficulty. Anesthesia 
was maintained with methoxyflurane 
(Penthrane). Near the end of the proce- 
dure, nearly three hours later, a sinus 
tachycardia was noted by the anesthesiolo- 
gist. This rhythym changed to frequent 
and multifocal premature ventricular con- 
tractions within a four-minute period. The 
patient was observed to be breathing rap- 
idly and warm to palpation. His rectal tem- 
perature at this time was 39.4 C (103 F). 
Surgery was stopped and the patient was 
rushed to the intensive care unit and 
placed in a bath of ice water. The first tem- 
perature recorded,in the bath was 42.2 C 
(108 F). Over the next 15 to 20 minutes his 
temperature fell to 37.2 C (99 F) during 
which time he had a cardiac arrest but was 
successfully resuscitated. 

The patient was treated with cold intra- 
venous and nasogastric fluids and chlor- 
promazine for hyperthermia. Lidocaine 
(Xylocaine) hydrochloride, ouabain, meta- 
raminol bitartrate (Aramine), and bicar- 
bonate were used as needed. He was hy- 
perventilated with 1009; oxygen. Forty 
minutes after being placed in the ice-water 
bath, his temperature was again recorded 
and found to be 33.3 C (92 F); cooling pro- 
cedures were discontinued. Although the 
patient remained comatose, his vital signs 
stabilized over the next four hours. Myo- 
globinura was later noted. 

Ultimately, the patient survived al- 
though suffering diffuse encephalopathy. 


Medical School. 
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On discharge, 1% years later, he was well 
oriented and able to understand speech but 
could not verbalize and was a quadriplegic. 


Comment 


Idiopathic malignant hyperthermia 
is a rare but often fatal condition. It 
presents a very difficult therapeutic 
problem for both the surgeon and an- 
esthesiologist. Once the later stages 
of this syndrome become manifest, 
the incidence of fatality approaches 
100%. 

In the case presented, despite four 
previously uneventful administrations 
of general anesthetics, the patient 
had a malignant hyperthermic reac- 
tion. To my knowledge, there are no 
prior case reports of patients having 
survived a hyperthermic reaction yet 
sustaining considerable residual 
brain damage. Continuous body-tem- 
perature monitoring was not per- 
formed in this case. It is surmised 
that temperature monitoring with 
the resultant earlier institution of 
therapy (including cooling the patient 
on the operating room table) might 
have precluded development of the 
full-blown syndrome. 


Melvin Damast, MD, gave permission to report 
the case. 


POSTGRADUATE COURSE IN GLAUCOMA 


A glaucoma course will be given May 28 through 30, 1975, under the directorship of 
Drs. Paul A. Chandler and W. Morton Grant, through the auspices of the Harvard 





Nonproprietry Name and 
Trademarks of Drug 


Chlorpromazine—Thorazine, 
Cromedazine. 


Chlor-Pz, 
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Acute Posterior Multifocal 


Placoid Pigment Epitheliopathy 


A Recurrence 


Richard A. Lewis, MD, Csaba L. Martonyi 


Acute posterior multifocal placoid pig- 
ment epitheliopathy recurred in a 23-year- 
old white woman. Forty-two days after the 
onset of symptoms and following the 
complete resolution of the initial bilateral 
lesions, a second crop of ophthalmo- 
scopically and biomicroscopically similar 
lesions were seen in each eye. The cause 
of the disorder is unknown, and cortico- 
steroid therapy is of doubtful benefit. 


AX posterior multifocal pla- 
coid pigment epitheliopathy re- 
curred in a 23-year-old woman. Al- 
though this unusual form of uveitis 
has been much discussed in recent lit- 
erature, we are unaware of the occur- 
rence of the disorder in any individ- 
ual on more than one occasion. 

In 1968, Gass' described a syn- 
drome affecting three young women 
who developed rapid bilateral visual 
loss and characterized by the presence 
of multiple flat yellowish-white le- 
sions at the level of the retinal pig- 
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mentepithelium with subsequent mini- 
mal damage to the adjacent choroid 
and retina. These lesions screened the 
choroidal fluorescence during the ini- 
tial transit of dye and became hyper- 
fluorescent during subsequent phases 
of fluorescein angiography. Sponta- 
neous resolution of the lesions oc- 
curred within a few weeks, and visual 
recovery was usually good, although 
occasionally incomplete. Scattered 
areas of depigmentation and fine to 
coarse clumping of pigment remained 
after resolution of the acute subreti- 
nal lesions. 

Extensive systemic examinations 
and blood studies failed to identify 
any specific etiologic factors. In ac- 
knowledging that the cause was un- 
known, Gass? proposed the descrip- 
tive name “acute posterior multifocal 
placoid pigment epitheliopathy.” 

Schlaegel? and Maumenee’ casually 
reported other patients with this con- 
dition; van Buskirk et al? described a 
patient with acute pigment epitheli- 
opathy associated with erythema 
nodosum. More recently, larger series, 
including many males, have been re- 
ported by Ryan and Maumenee; Fitz- 
patrick and Robertson,’ and Annesley 
et al.’ 

There has been no definite systemic 
illness associated with this condition, 
although an antecedent acute viral 
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illness (either upper respiratory or 
gastrointestinal) has been reported** 
in some patients. Its occurrence in a 
patient with systemic mycobacterial 
infection has also been recorded.’ 


REPORT OF A CASE 


A 28-year-old white female graduate 
student was evaluated at the University of 
Michigan Medical Center on June 18, 1971, 
because of a seven-day history of "spots" 
before her right eye and blurring of vision. 
Her general health was good, and she had 
experienced no antecedent illnesses. She 
had been taking an oral contraceptive (Or- 
tho-Novum 1/50) for 18 months and had 
used a “tranquilizer” for a brief period in 
January and February 1971. At age five, 
she had undergone a tonsillectomy and 
adenoidectomy. Otherwise, her past medi- 
cal history and her family ocular and con- 
stitutional history were unremarkable. 

Ophthalmologic examination revealed a 
best-corrected visual acuity of 20/30+3 in 
the right eye and 20/20 in the left eye. Re- 
sults of the external, motility, and biomi- 
croscopic examinations were normal. In- 
traocular tensions by applanation were 13 
mm Hg in the right eye and 15 mm Hg in 
the left eye. Ophthalmoscopic examination 
of the right eye showed multiple, discrete, 
generally round and occasionally con- 
fluent, grey-yellow lesions at the posterior 
pole and in the midperiphery deep to the 
sensory retina (Fig 1). Some lesions 
showed early depigmentation centrally 
and fine pigment mottling near their 
slightly fuzzy margins. No subretinal hem- 
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Fig 3.—Late venous phase shows early staining of macular le- 


sions. 


Fig 5.—New crop of creamy-yellow multifocal subretinal lesions 
appeared in previously uninvolved areas of each eye on July 22, 
1971. Initial lesions have resolved, leaving mottled patches of 
clumped pigment. 


as 20/15-2 and Jaeger 0 in each eye. Her 
only complaint was of slight metamor- 
phopsia in each eye. 


COMMENT 


Acute posterior multifocal placoid 
pigment epitheliopathy appears to be 
a specific clinical entity. In spite of 
the similarity in features reported by 
Gass: and subsequent authors," it is 
likely that the disorder is not new but 
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Fig 4.—Forty-five minutes after fluorescein injection, bright 
fluorescent staining of macular lesions remains. Angiographic 


behavior of multifocal lesions in left eye was similar. 


has been classified previously as a 
multifocal or disseminated choroid- 
itis. Thirty-one patients have been 
sufficiently described in the American 
literature, in addition to our patient, 
to allow some generalizations about 
the clinical features, the clinical 
course, and the prognosis of the dis- 
order. Of the 31 patients, 29 ranged 
from 11 years old to 38 years old, one 
being 8 years and one being 57 years. 





Fig 6.—Twenty months after initial episode, irregular scars of 
patchy pigment clumping and depigmentation remain in posterior 
pole of right eye. Left eye showed similar evolution. 


The average age at presentation is 
about 23 years, the age of our patient. 
Seventeen were male, and 14 were fe- 
male, thus discarding the impression 
from the early literature that the dis- 
order was limited to females. 

Of the 31 previously described pa- 
tients, 27 were white, two were black, 
and the race was not specified in two 
patients. These data may reflect the 
bias of populations in the reporting 
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clinics rather than a racial predilec- 
tion of the disease. 

Twenty-nine of the previously de- 
scribed patients had both eyes in- 
volved; two patients had only one eye 
afflicted. Anterior segment involve- 
ment, either as iritis or episcleritis, 
has been reported in six patients, and 
vitreous involvement, as was tran- 
siently noted during the initial epi- 
sode in our patient, has been seen in 
only two others. 

Clinically, patients develop a rapid 
loss of central vision. Ophthalmoscopy 
shows multiple yellow-white placoid 
lesions at the level of the retinal pig- 
ment epithelium or choriocapillaris. 
Most commonly, they cover the poste- 
rior pole but may extend anteriorly to 
the equator. Rarely, retinal edema or 
small retinal hemorrhages have been 
observed.* 

Usually, in two to five weeks, the 
placoid lesions spontaneously resolve 
leaving scattered areas of depigmen- 
tation and pigment clumping. Sub- 
stantial visual improvement contin- 
ues for several weeks or months, even 
after apparent ophthalmoscopic reso- 
lution of the acute lesions. Over 80% 
of reported affected eyes have shown 
an ultimate visual acuity equal to or 
better than 20/40. 

No important contributions from 
the history or general physical exami- 
nation have been identified among 
the previously reported 31 patients. 
Four of them had antecedent respira- 
tory and five had antecedent gas- 
trointestinal illnesses^* resembling 
influenza. The disease has also been 
described in a patient with erythema 
nodosum following penicillin therapy 
for streptococcal pharyngitis? and in 
a young girl with systemic mycobac- 
terial infection.’ Oral contraceptives 


238 Arch Ophthalmol/Vol 93, March 1975 


XE 


ROTA gn TIS А Fe Se Peas cece oa а оаа x 


or "hormones" were used by only two 
of the 14 female patients who have 
been described in detail: and, there- 
fore, do not seem to relate to the dis- 
ease. 

Early in the course of the disease, 
fluorescein angiography shows well- 
defined areas of  hypofluorescent 
screening of the choroidal blush dur- 
ing the initial transit of dye. The 
spots are discrete and constant in size 
until the late venous phase when they 
become hyperfluorescent compared to 
the adjacent pigment epithelium. 
These spots are distinctly different in 
size and course from the geographic 
patches of choroidal nonfiling seen 
early in the normal angiogram. 

Gass'? thought that the fluorescein 
screening was due to the cloudy swell- 
ing of locally diseased retinal pig- 
ment epithelium and argued that this 
abnormal pigment epithelium later 
absorbed fluorescein, implying dam- 
age to the integrity of the metabolic 
barrier at Buch's membrane; van Bus- 
kirk et al? showed slow, irregular fill- 
ing of the choroidal capillaries and 
concluded that the changes could be 
explained by a focal choroidal vascul- 
opathy rather than a primary pig- 
ment epitheliopathy. 

The ophthalmoscopic, biomicroscop- 
ic, and angiographic appearance of 
each of the two crops of lesions in our 
patient adheres closely to the descrip- 
tion by Gass.'? Angiographic changes 
after resolution of the acute lesions 
shows damage to the retinal pigment 
epithelium and not to the choroid or 
retina. 

About one third of the reported pa- 
tients have been treated with cortico- 
steroids by various routes of adminis- 
tration. One of the cases presented by 
Ryan and Maumenee* (case 7) noted 
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prompt improvement after starting 
systemic steroid therapy and subse- 
quent decrease in acuity when steroid 
therapy was tapered, obligating its 
reinstitution. The authors do not 
state whether new ophthalmoscopic 
lesions were responsible for the 
change in visual acuity. There is no 
difference in the course of the disease, 
the duration of visual loss, and the ex- 
tent of visual improvement among 
the reported cases treated with 
steroids. Nor do steroids appear to 
have substantially affected the evolu- 
tion of the disease in our patient. The 
role of steroids in effecting resolution 
of the placoid lesions is, therefore, un- 
likely. The selection of specific ther- 
apy may wait until the demonstration 
of the pathogenetic mechanism of the 
disorder. 


This study was supported in part by a grant 
from Research to Prevent Blindness, Inc., New 
York. 
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Corneal Perforation 


and Iris Prolapse 


Due to Mima polymorpha 


Martin Wand, MD; George M. Olive, Jr.; Anita B. Mangiaracine 


An 11-year-old girl had hyperacute con- 
junctivitis but was lost to follow-up until 
nine days later when she returned with a 
corneal perforation and iris prolapse. ^ 
smear at that time showed Gram-negative 
intracellular diplococci, but subsequent 
bacteriological study revealed the causa- 
tive organism to be Mima polymorpha. 


t is a well-known fact that the 
United States is presently in the 
midst of a gonorrhea epidemic.: Not 
surprisingly, the incidence o? gono- 
coccal conjunctivitis also appears to 
be increasing.^? The dangers cf gono- 
coccal conjunctivitis have been known 
for years,‘ and ophthalmologists are 
well aware of this disease entity. 
However, few ophthalmologists are 
aware that Mimeae may cause a con- 
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This apparently is the first documented 
case of corneal perforation due to Mime- 
ae, and emphasizes that Mimeae can be 
completely indistinguishable, clinically 
and on smear, from infection caused by 
Neisseria. Only a high index of suspicion 
and the proper bacterial cultures can pre- 
vent a possible tragic misdiagnosis. 


junctivitis clinically indistinguishable 
from one caused by Neisseria. Of 
even greater significance is that on 
smear alone, Mimeae can also be com- 
pletely indistinguishable from Neis- 
seria. This is of more than academic 
interest because a mistaken diag- 
nosis, especially likely during this 
current awareness of gonorrhea, may 
cause a potential social and therapeu- 
tic tragedy. We have recently seen a 
case of corneal perforation and iris 
prolapse due to Mima polymorpha, 
and this case forms the basis of this 
report. 


Report of a Case 


An 11-year-old girl had a two-day his- 
tory of a red and irritated left eye. Exami- 
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nation at that time showed ап uncorrected 
visual acuity of 20/20 OD and 20/40 OS. 
The right eye was completely normal. The 
left eye had moderately swollen lids with a 
moderate amount of conjunctival injection 
and mucopurulent discharge. The cornea 
was clear, and the anterior chamber and 
posterior pole were normal. 

Therapy with sulfacetamide drops every 
hour, erythromycin ointment, and warm 
compresses three times a day was started. 
Neither a smear nor a culture was done at 
this time. She missed her follow-up exami- 
nation the next day and was not seen 
again until nine days later when she was 
brought back to the emergency room. She 
had not used any fhedication given to her. 
At that time, the left eye had no light per- 
ception. Moderate lid erythema and edema 
were still present, but now there was a 
marked purulent discharge. There was a 
large central corneal perforation with pro- 
lapse of the iris (Figure). The anterior 
chamber was flat, and no view of the poste- 
rior pole was possible. A Gram-stain of the 
discharge showed profuse numbers of in- 
tracellular and extracellular Gram-nega- 
tive diplococci. The only pertinent history 
elicited at this time was that her father 
was being treated concurrently for "a rash 
of the penis." The tentative diagnosis was 
gonococcal conjunctivitis with corneal per- 
foration. 

She was given 1 million units of aqueous 
penicillin G potassium intramuscularly, 
and regimens of 600,000 units of aqueous 
penicillin intramuscularly twice a day were 
started. On the day of admission, she was 
taken to the operating room, and the pro- 
lapsed iris was excised, a peripheral iridec- 
tomy performed, and a corneal graft with 
a silicone overlay put on. Postoperatively, 
atropine and penicillin drops were applied 
topically twice a day and four times a day, 
respectively. Two days after the operation, 
the anterior chamber was flat, and tactile- 
tension was markedly elevated. The ante- 
rior chamber subsequently reformed, and 
the intraocular pressure returned to nor- 
mal after orally administered acetazola- 
mide. The rest of the hospital course was 
uneventful, and the patient was dis- 
charged 18 days after admission with the 
eye still having just light perception. She 
did not return for any of her follow-up ap- 
pointments and has not been seen since 
then. 

Blood cultures taken at the time of ad- 
mission showed no growth of any orga- 
nism. Cultures of the purulent discharge 
were taken at the time of admission; no 
Neisseria gonococcus or Meningococcus 
was found on Thayer-Martin-medium un- 
der anaerobic conditions. Under aerobic 
conditions, the organism grew readily on 
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blood agar plates. The organism was iden- 
tified as M polymorpha through standard 
carbohydrate fermentation reactions.* 


Comment 


The tribe Mimeae was first de- 
scribed in 1942 by deBord" who iso- 
lated this organism from urethral and 
conjunctival discharge. He chose the 
name Mima because of this orga- 
nism’s tendency to mimic Neisseria, 
both clinically and bacteriologically. 
They are Gram-negative pleomorphic 
bacilli that are seen predominantly as 
diplocoeci on direct smear and smear 
from solid culture medium, and as 
rods on smear from liquid culture me- 
dium. Of particular significance is 
that, in contrast to Neisseria, Mime- 
ae is not a fastidious organism; it 
grows well under aerobic conditions 
on ordinary laboratory medium.’ Al- 
though much work has been done on 
this organism, its exact classification 
is still uncertain. As more sophis- 
tieated isolation and identification 
techniques have been developed, or- 
ganisms that were previously thought 
to be in completely different groups 
were actually found to be related to 
the Mimeae tribe. At this time, the 
classification and nomenclature of 
this group of organisms is still so un- 
certain that it has been completely 
omitted from the latest, seventh, edi- 
tion of Bergeys Manual of Deter- 
minative Bacteriology. Suffice it to 
say that the tribe Mimeae comprises 
a large group of related organisms in- 
cluding M polymorpha, Herellea vagi- 
nicola, Bacterium anitratum, Col- 
loides anoxydans, and Moraxella 
glucidolytics Extensive laboratory 
protocols have recently been devel- 
oped for identifying most of these 
species within the tribe Mimeae,’ but, 
generally, it is of clinical significance 
only to be able to differentiate the 
Mima-Herellea groups from the Neis- 
seria group. 

This confusion in classification, 
however, should in no way detract 
from the importance of this organism 
in clinical medicine. DeBord first iso- 
lated this organism from the urethra 
of patients mistakenly thought to 
have gonorrhea.* Since then, Mimeae 
have been isolated from cases of con- 
junctivitis, meningitis, pneumonitis, 


endocarditis, urethritis, and vaginitis, 
as well as from these sites in healthy 
individuals.’ It is thought that these 
organisms are opportunistic patho- 
gens with a highly variable degree of 
virulence, generally causing severe 
disease in patients with low resist- 
ance." There seems to be a pre- 
ponderance of infections, including 
conjunctivitis, among the young (less 
than 10 years of age) and the old 
(greater than 60 years of age). In 
all of the above mentioned disease en- 
tities caused by Mimeae, the clinical 
picture can be indistinguishable from 
those caused by the more commonly 
recognized pathogens.’ 

With regard to the eye, the current 
feeling is that the conjunctivitis 
caused by Mimeae is not as severe as 
that caused by Neisseria; keratitis 
does not seem to occur and no corneal 
perforation has been reported." 
However, in our case, the picture was 
typical of a hyperacute conjunctivitis 
caused by Neisseria, going on to per- 
foration and iris prolapse. The con- 
junctival smear contained Gram-neg- 
ative intracellular diplococci, and the 
patient was treated for gonococcal 
conjunctivitis. It was only many days 
later that the bacteriology report 
came back identifying the causative 
organisms as M polymorpha. Our pa- 
tient received only penicillin, system- 
ically and topically, and fortunately, 
responded to this antibiotic alone. 
Most isolated strains of Mimeae have 
been found to be resistent to penicil- 
lin, probably on the basis of penicil- 
linase production.** Although in 
vitro sensitivity to penicillin has been 
noted," penicillin, clearly, is not the 
antibiotic of choice in a Mima infec- 
tion. Tetracycline appears to be an ef- 
fective antibiotic in most cases, but 
other antibiotics, including chlor- 
amphenicol, kanamycin sulfate, bac- 
itracin, polymyxin B sulfate, eryth- 
romycin, neomycin sulfate, and 
colistimethate sodium seem to have 
variable effect.’ It is imperative that 
an antibiotic sensitivity study be per- 
formed on all Mima infections. 

Most infections caused by Mimeae, 
in the eye or elsewhere, are initially 
misdiagnosed.*?*!'* At this present 
time when ophthalmologists are at- 
tuned to the possibility of gonococcal 
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Large central corneal perforation with prolapse of the iris. 


conjunctivitis, it is imperative that 
Mimeae not be forgotten as the great 
mimicker of Neisseria. Since the 
course of Mimeae conjunctivitis can 
be as devastating as that of Neisseria 
conjunctivitis, as has now been shown 
in our case, and since smear alone is 
completely unreliable in making this 
differentiation, all ophthalmologists 
must maintain a high index of suspi- 
cion for Mimeae. And since Mimeae 
are generally resistant to penicillin, 
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all diagnosis of Neisseria conjunc- 
tivitis initially made by smear should 
be treated with tetracycline as well as 
penicillin until there is a complete 
culture and sensitivity report. 

The photograph was provided by the Cornea 
Service, Massachusetts Eye and Ear Infirmary. 
Nonproprietary Name and 
Trademark of Drug 


Colistimethate 
Parenteral. 


sodium—Coly-mycin М 
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Edited by David D. Donaldson, MD 
Massachusetts Eye and Ear Infirmary 
243 Charles St, Boston 02114 


Unusual Retinal Vein 
Crossing the Macula 


Miltiades Moschandreou, MD; Marcel Frenkel, MD; 
Bruce Busse 


A 20-year-old woman had uncorrected visual acuity of 20/20 in each 
eye at routine ocular examination. The external examination showed 
no abnormalities. Ophthalmoscopie examination of the right ocular 
fundus was unremarkable (Fig 1), but in the left fundus, there was 
generalized hypervascularity and tortuosity of the vessels (Fig 2). The 
principal left inferior temporal vein crossed the macula, sparing the 
fovea (Fig 3; note fixation target). 

No leakage of fluorescein was demonstrable on angiography (Fig 4). 
The Amsler grid test and tangent screen examination failed to reveal 
any visual field defect. 
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Fig 1 Fig 2 





Fig 3 Fig 4 
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—. News and Comment 


1975 
March 14-15 


21-22 
22-27 


24-28 
April 10-12 
12 


Edited by Henry F. Allen, MD 
243 Charles St, Boston, MA 02114 


Calendar of Events 


Oregon Academy of Ophthalmology & Otolaryngology, 34th Annual Postgraduate 
Convention, Portland, Ore 

Course in Ophthalmological Radiology, Columbia University—College of Physicians & 
Surgeons, New York 

Ophthalmic Microsurgery—Basic and Advance Courses, State University of New York, 
Downstate Medical Center, Brooklyn 

Postgraduate Course in Neuro-Ophthalmology, Harvard Medical School, Boston 
Annual Refresher Course—Pediatric Ophthalmology, University of Toronto, Canada 
Pathology Conference on Pediatric Ophthalmology, University of Toronto, Canada_ 


10-11 Uveitis Seminar, Lenox Hill Hospital, NewYork 

10-11 Tennessee Academy of Ophthalmology & Otolaryngology, Chattanooga 

10-12 University of South Carolina, 9th Annual Residents’ Conference, Charleston 

13-16 Р Oxford Symposium- The Eye in the Inborn Errors of Metabolism, Oxford, England 

17-18 Retinal Detachment and Vitreous Surgery, Postgraduate Course, Mount Sinai Medical 
Center, New York 

20-25 10th Pan-American Association of Ophthalmology, San Juan, PR 

May 2 University of Western Ontario Symposium—A Day with the Cataract Surgeon, Univer- 
sity Hospital, London, Ontario 

2-3 6th Annual Jules Stein Lecture and Postgraduate Seminar, Los Angeles 

8-11 American Board of Ophthalmology, Oral Examinations, San Francisco 

11-15 57th Annual Meeting of the Pacific Coast Ophthalmological-Otolaryngological Society, 
Acapulco, Mexico 

16-17 8th Annual Philadelphia Pediatric Ophthalmology Symposium, College of Physicians, 
Philadelphia 

25-29 2nd International Symposium on Eye Surgery, Bologna, Italy 

28-30 Postgraduate Course in Glaucoma, Harvard Medical School, Boston 

30-31 Symposium on Intraocular Lenses, University of Illinois Eye and Ear Infirmary, 
Chicago 

June 8-13 2nd International Symposium on Plastic and Reconstructive Surgery of the Head and 
Neck, Chicago 

12-13 Highlights of Modern Ophthalmology, Presbyterian Hospital of Pacific Medical Center, 
San Francisco 

30-July 4 2nd International Symposium on Metabolic Eye Diseases, Edinburgh, Scotland 

1-3 3rd International Orthoptic Congress, Boston 

Aug 11-14 1st Annual Colby College Ophthalmology Seminar, Waterville, Me 

Oct 19-22 American Board of Ophthalmology, Oral Examination, Philadelphia 


Second International Symposium on 
Metabolic Eye Diseases.- Тһе Second 
International Symposium on Meta- 
bolic Eye Diseases will be held in 
Edinburgh, Scotland, between June 30 
and July 4, 1975. 

Correspondence regarding the sci- 
entific programs should be addressed 
to H. M. Haddad, MD, 1200 Fifth Ave, 
New York, NY 10029. For information 
regarding attendance at this meeting, 
please contact Group Consultants In- 
ternational, 70 Glen Cove Rd, Roslyn 
Heights, NY 11577, who have been 
appointed official travel agents for 
this meeting. 


Highlights of Modern Ophthalmolo- 
gy.—The annual conference of the 
Presbyterian Hospital of the Pacific 
Medical Center, San Francisco, will be 
held June 12 and 13, 1975. 

The conference, which is designed 
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to provide the practicing ophthalmol- 
ogist with up-to-date information on 
new concepts and developments, will 
include material on phacoemulsifica- 
tion, intraocular lenses, fluorescein 
angioscopy and angiography, soft con- 
tact lenses, malpractice problems, 
treatment of macular disease, retinal 
and vitreous surgery, and new meth- 
ods in the diagnosis and treatment of 
glaucoma, corneal disease, and ocular 
infection. Registration fee is $150. 
The conference chairman will be 
Gilbert W. Cleasby, MD. For addi- 
tional information and registration, 
write to Department of Continuing 
Education, Pacific Medical Center, PO 
Box 7999, San Francisco, CA 94120. 


Second International Symposium on 
Plastic & Reconstructive Surgery of the 
Head and Neck.—A multidiscipline 
meeting on plastic surgery, sponsored 
by the American Academy of Facial 


Plastic and Reconstructive Surgery, 
Incorporated, will be held in the Conti- 
nental Plaza, the Drake, and Playboy 
Towers hotels, Chicago, June 8 
through 13, 1975. 

For registration details, write to 
George A. Sisson, MD, 303 E Chicago 
Ave, Chicago, IL 60611. 


A Day With the Cataract Surgeon.— 
The Department of Ophthalmology of 
the University of Western Ontario 
will present a one-day symposium on 
May 2, 1975, to be held at the Univer- 
sity Hospital in London, Ontario. 

Guest speakers will include Drs. 
Charles Iliff, Richard Kratz, and Robb 
McDonald. 

For further information, please 
write to the Department of Ophthal- 
mology, University of Western On- 
tario, 3 North, Victoria Hospital, 
London, N6A 4G5. 
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sterile, disposable cryoextractor 
with a smaller operating tip 
for better visibility 


Microphake 


sterile, disposable ™ cryoextractor 
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Featuring new advanced design 
based on experience accumulated 
in thousands of lens extraction 
procedures, Microphake cryo- 
extractor offers many advantages 
over instruments currently 
available: 


|] Improved viewing of operative site, 
especially when using microscope 

Г] Small tip (1.5 mm?) also minimizes 
chances of inadvertent adhesions 

|] Available with 

straight or curved 

tip 
[] Lightweight, 
easily maneuver- 


able ...fits the 
hand comfortably 
































Ready for use in seconds, quickly 
reaching effective cooling temperature 
(—29° C) 





4 Surgical Products Division, Alcon Laboratories, Inc., Ft. Worth, Texas 76101 
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[Г] Self-contained unit . . . holds 
sufficient coolant to keep tip at 
operating temperature for about 
three minutes 





From Alcon, the people who 
introduced the first sterile, disposable 
crycextractor 
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Available wherever you practice surgery 
Ask your O.R. Supervisor how Microphake 
can be made available at your hospital. 


For more information, ask your local 
Alcon Surgical representative, or write 
Surgical Products Division, Alcon 
Laboratories, Inc., P.O. Box 1959, 

Fort Worth, Texas 76101. 
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DISPOSABLE PENLIGHTS 
FROM OA...IN 
CONVENIENT SIX PACK 


A diagnostic ophthalmic 
3 inspection light for office use 
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OFFER! 


GET ONE REPLACEABLE 
COBALT BLUE FILTER 
CAP FREE WITH EVERY 
SIX PACKAGES 
YOU ORDER 









DISPOSABLE 

Each light has long-life batteries . . . 

but when batteries are too weak to 
operate or have been depleted just 
dispose of entire unit . . . then start fresh 
with a new penlight. 


CONVENIENT 

Every penlight is convenient to operate 
...]ust press the pocket clip. Easily fits 
(like a pen) in your shirt or coat pocket. 
Six fresh lights are packaged in each 
packet to assure you a ready supply. 


LIGHTWEIGHT 

They're lightweight to carry .. . to operate 
...and packed in a compact package 

for easy storage. 
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Neptazane 


Methazolamide 50 mg.Tablets 





Before prescribing, please con- 
sult complete product infor- 
mation, a summary of which 
follows: 

Indications: For adjunctive 
treatment of chronic simple 
(open angle) glaucoma, sec- 
ondary glaucoma, and pre- 
operatively in acute angle 
closure glaucoma where delay 
of surgery is desired in order 
to lower intraocular pressure. 
Contraindications: Severe or 
absolute glaucoma and chronic 
noncongestive angle closure 
glaucoma. Of doubtful use in 
glaucoma due to severe periph- 


Lowers LO.P*... 





Lessens Long-Term 


-— 





Often well tolerated by 
patients who have proved 
intolerant to acetazolamide 


*In chronic simple (open-angle) 
glaucoma and secondary glaucoma. 


eral anterior synechiae or 
hemorrhagic glaucoma. 
Adrenocortical, hepatic, or 
renal insufficiency; electrolyte 
imbalance state, e.g., hyper- 
chloremic acidosis; sodium and 
potassium depletion states. 


Warnings: Although terato- 
genic effects demonstrated in 
rats at high doses have not been 
evidenced in humans, Meth- 
azolamide should not be used 

in women of child-bearing po- 
tential or in pregnancy, espe- 
cially in the first trimester, 
unless the expected benefits out- 
weigh potential adverse effects. 


Treatment 


Potent carbonic anhydrase 
inhibitor that decreases 
aqueous secretion to effec- 
tively control glaucoma* 


Often successful when 
patients fail to respond to 
the leading oral anti- 
glaucomatous agent 


May provide comple- 
mentary effect when used 
with miotics.. . will not 
interfere with activity of 
other topical agents 


Problems 


ЖЕ 


b.i.d. or t.id. dosage pro- 
vides greater convenience, 
easier compliance, as 
compared with q.i.d. 
tablet preparations 


Precautions: Use with caution 
in patients with cirrhosis or 
hepatic insufficiency to forestall 
hepatic coma; those on steroid 
therapy; those with pulmonary 
obstruction or emphysema to 
avoid acidosis. Electrolyte 
balance should be maintained. 
Although nct reported thus 
far with this drug, reactions 
common to sulfonamide 
derivatives, such as fever, 
leukopenia, hemolytic anemia. 
bone marrow depression or 
renal calculi, may occur. 


Adverse Reactions (relatively 
mild and disappear on with- 
drawal or dosage adjustment): 
anorexia, nausea, vomiting; 
malaise, fatigue or drowsiness, 
headache; vertigo, mental con- 
fusion, depression, paresthesias. 
Urinary citrate excretion and 
uric acid output is decreased 
during use of this drug, but 
urinary calculi have not 

been reported. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company Pearl River, New York 10965. 
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DISEASES OF THE CORNEA 
June 5-6, 1975 
Under the Direction of 
Claes H. Dohlman, M.D., and 
S. Arthur Boruchoff, M.D. 
|. ofthe 
Massachusetts Eye and Ear Infirmary 


This course, designed for opthalmologists in 
clinical practice, stresses newer concepts in 
treatment. Recent knowledge of corneal anato- 
my and physiology is reviewed briefly, and 
methods of eyaluation and prognostic factors, 
as well as téchniques of treatment, are dis- 
cussed. 

The disease processes to be covered include 
bacterial and viral infections, corneal edema, 
dystrophies, dry eyes, burns, and corneal thin- 
nings and perforations. The techniques include 
penetrating and lamellar keratoplasty, conjunc- 
tival flaps, and the use of contact lenses, pros- 
theses, and adhesives. Time will be scheduled 
for roundtable discussions. 


Attendance limited. Fee— $110. 


PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


O Invoice after 30 days 

O Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-59 

5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


$19.45 


DR. 


STREET | 


c/s | ZIP. 
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HARVARD MEDICAL SCHOOL 


Department of Continuing Education 


BASIC SCIENCES AND CLINICAL TECHNIQUES 
IN OPHTHALMOLOGY 
September 2-December 19, 1975 
Under the Direction of 
B. Thomas Hutchinson, M.D., and Associa 
of the 
Massachusetts Eye and Ear Infirmary 


Visual Optics and Refraction Clinical Scien 


Gross Anatomy Retina 
Histology Glaucoma 
Neuro-Anatomy Cataract 
Neuro-Ophthalmology Strabismus 
Physiology Cornea 
Pharmacology External Dis 
Bacteriology Uveitis 
Attendance limited. Fee— 


For application form, write to 
Associate Dean, Department of Continuing Education 
Harvard Medical School, 25 Shattuck Street, Boston, Massachusetts 02115 


UVEITIS SEMINAR 
PATHOGENESIS AND MANAGER 
LENOX HILL HOSPITAL - NEW 
CITY 
APRIL 10-11, 1975 


This Seminar will be devoted to a review of rect 
opments in the understanding and manageme 
more frequently encountered uveal syndromes. 
will be on pathogenesis, diagnosis and newer 
therapy. 





The format will be lectures and panel discuss 
question and answer opportunities. 
FACULTY: 
Robert S. Coles, M.D. 
David L. Knox, M.D. 
Irving H. Leopold, M.D. 
G. Richard O'Connor, M.D. 
T. F. Schlaegel, Jr., M.D. 
Percyvaldo F. Wendler, M.D. 
TUITION: 
Practitioners)... 44. shane ys 
Residents: x ccm enen 
FOR FURTHER INFORMATION WRITE TO: 
Robert S. Coles, M.D. 
Director, Department of Ophthalmo 
Lenox Hill Hospital 
100 East 77th Street 
New York, New York 10021 


When Hydrazol, Softcon Products’ new brand 
of acetazolamide, was tested against the Standard, 
significantly higher mean plasma levels were obtained 
at one and at two hours with Hydrazol. Comparable levels 
were maintained for the remainder of the test period. 


excellent. 
bioavailability 


priced to save 


your patient money 


Caution: Federal law prohibits dispensing 
without prescription. 

Description: Each Hydrazol (acetazolamide) 
tablet contains 250 mg acetazolamide. 
Indications: For adjunctive treatment of 
chronicsimple (open angle) glaucoma, second- 
ary glaucoma, and preoperatively in acute 
angleclosure glaucoma where delay of surgery 
is desired in order to lower intraocular pres- 
sure. 

Contraindications: Hydrazo! (acetazolamide) 
therapy is contraindicated in situations in 
which sodium and/or potassium blood serum 
levels are depressed, in cases of marked kid- 
ney and liver disease or dysfunction, su- 
prarenal gland failure, and hyperchloremic 
acidosis. Long-term administration of aceta- 
zolamide is contraindicated in patients with 
chronic noncongestive angle closure glau- 
coma since it may permit organic closure of 
the angle to occur while the worsening glau- 
coma is masked by lowered intraocular pres- 
sure. 

Warnings: Studies of acetazolamide in rats and 
mice have demonstrated teratogenic and em- 
bryocidal effects at doses in excess of 10 times 
those recommended in human beings.There is 
no evidence of these effects in human beings. 
However, acetazolamide should not be used in 
pregnancy, especially during the first trimes- 
ter, unless the benefits to be expected out- 
weigh these potential adverse effects. 
Precautions: Increasing the dosage above one 
gram usually does not increase the desired 


ACETAZOLAMIDE PLASMA LEVELS — HYDRAZOL VS. THE STANDARD 
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ACETAZOLAMIDE PLASMA LEVELS, MCG/ML 


20 


10 


Time, Hours 
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"m. Hydrazol* 


The Standard* 


*Mean + standard error 


8 12 


Crossover study; 12 healthy adults after single oral doses of 500 
mg (2 tab/each drug). Data on file—Softcon Products. 


effect and may increase the incidence of 
drowsiness and/or paresthesia. 


Adverse reactions: Adverse reactions common 
to all sulfonamide derivatives may occur; 
fever, rash, crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic pur- 
pura, hemolytic anemia, leukopenia, pancyto- 
penia, and agranulocytosis. Precaution is 
advised for early detection of such reactions 
and the drug should be discontinued and 
appropriate therapy instituted. 

Adverse reactions noted during short term 
therapy have been minimal. They include: 
paresthesias (particularly a “tingling” feeling 
in the extremities), some loss of appetite, po- 
lyuria, and occasional instances of drowsiness 
and confusion. 

During long-term therapy, an acidotic state 
may occasionally supervene. This can usually 
be corrected by the administration of bicar- 
bonate. 

Transient myopia has been reported. This 
condition invariably subsides upon diminu- 
tion or discontinuance of the medication. 
Other occasional adverse reactions include: 
urticaria melena, hematuria, glycosuria, hepat- 
ic insufficiency, flaccid paralysis, and con- 
vulsions. 


Dosage and administration: Hydrazol (aceta- 
zolamide) should be used as an adjunct to the 
usual therapy for glaucoma. The dosage em- 
ployed in the treatment of chronic simple 
(open-angle) glaucoma ranges from 250 mg to 


1 gram of acetazolamide per 24 hours, usually 
in divided doses for amounts over 250 mg. It 
has usually been found that a dosage in excess 
of 1 gram per 24 hours does not produce an 
increased effect. In all cases, the dosage 
should be adjusted with careful individual 
attention both to symptomatology and ocular 
tension. Continuous supervision by a physi- 
cian is advisable. 

In thetreatment of secondary glaucoma and in 
the preoperative treatment of some cases of 
acutecongestive (closed-angle) glaucoma, the 
preferred dosage is 250 mg every four hours, 
although some cases have responded to 250 
mg twice daily on short-term therapy. In some 
acute cases, it may be more satisfactory to 
administer an initial dose of 500 mg followed 
by 125 or 250 mg every 4 hours, depending on 
the individual case. A complementary effect 
has been noted when acetazolamide has been 
used in conjunction with miotics and mydriat- 
ics as the case demanded. 

Note: The dosage recommendations for glau- 
coma differ considerably from those for other 
indications for acetazolamide, since treatment 
of glaucoma is not dependent upon carbonic 
anhydrase in the kidney. 

How supplied: 250 mg round, yellow, quarter- 
scored tablets; coded "SP 250" (NDC 0346- 
0250-51) bottles of 100. 

Full information is available on request. 
Softcor Products 

Div. Werner-Lambert Company 

Morris Plains, N. J. 07950 





А healing 


environment 


Transilluminated SOFTCON 
Bandage Lens 


Under the SOFTCON lens, 
bullae are protected from 
painful lid irritation, surface 
irregularities are minimized, 
bullae are reduced and givena 
chance to heal. 
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vifileon A) 
BANDAGE LENS 


for the treatment of 
bullous keratopathy 


A protective cover that can bring 
immediate and complete relief of pain 


Until now, the pain of bullous keratopathy was often a 
virtual mandate for surgery. Now the SOF ICON Band- 
age Lens offers the patient round-the-clock pain relief 
and the physician a welcome opportunity to watch and 
wait. Edema may be so well controlled with the 
SOFTCON lens and hypertonic saline, that other mea- 
sures never become necessary. In any case, aninterim 
period of SOFTCON lens wear wont compromise 
future alternatives. In a study of 419 eyes with bullous 
keratopathy, the SOFTCON lens gave complete pain 
relief in 74% of cases and partial relief in 20%! 


Distinct physical properties that enhance 
corneal metabolism 

The SOFTCON lens is gel-like and virtually nonirritat- 
ing, yet holds the curvature necessary for optical 
stability. The hydrophylic SOFTCON lens is about 55?6 
water, equilibrates with the tear layer, and is permeable 
to oxygen and carbon dioxide. In a study of 465 eyes 
with bullous keratopathy, corneal status improved (by 
slit lamp evaluation) during SOFTCON lens wear in 
66%, wasunchangedin 30%, and worsenedinonly 3%! 


A chance to preserve and even improve 
visual acuity during therapy 

Before SOFTCON, treatment for severe corneal 
edemausually meant loss or limitation of existing visual 
acuity. A study of SOFTCON lens wear in 364 eyes 
with bullous keratopathy showed that visual acuity 
improved significantly in 33%, remained unchanged 
in 63%, and declined in only 496! 


See next page for full product information 


Aphakic Fuchs dystrophy. 
Note irregular reflex although 
cornea appears grossly clear. 
Acuity 20/160. 


After almost 2 years of con- 
tinuous SOFTCON bandage 
lens wear. 5% hypertonic saline 
solution b.i.d. Acuity 20/25 
with overspectacles. 
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BANDAGE LENS 


for bullous 
keratopathy 





DESCRIPTION The SOFTCON (vifilcon 
A) corneal bandage lens is a semispher- 
ical flexible shell which covers the cornea 
and the adjacent sclera. The lens is com- 
posed of vifilcon A, a soft hydrophilic 
plastic co-polymer of 2-hydroxyethyl 
methacrylate and povidone, N.F. The 
chemical name is: Poly (2-hydroxyethy! 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When 
fully hydrated, the lens contains about 
55% water by weight. 


INDICATIONS The SOFTCON bandage 
lens may be useful in the treatment of 
bullous keratopathy to aid corneal heal- 
ing, to relieve pain, to reduce corneal 
edema and, in selected cases, to improve 
vision. 

CONTRAINDICATIONS Presence of any 
active infection of the eye. 


WARNINGS The SOFTCON (vifilcon A) 
lens must be stored aseptically only in 
Lensrins™ NP. Use of other solutions, 
drops or cleaners may result in irritation 
or injury to the eye. 

Patients must be instructed to consult their 
physician immediately if the eye becomes 
uncomfortable or irritated. 

The lens must not be used in combination 
with solutions commonly used for cleans- 
ing, wetting and storage of conventional 
hard acrylic contact lenses, or with over- 
the-counter eye drops or medications. 
These solutions or medications may 
causeseriousdamage to the cornea when 
used with the corneal bandage lens. Cos- 
metics and hair sprays must not be 
allowed to come in contact with the lens. 
Patients should be warned accordingly. 
Safety in pregnancy has not been sub- 
stantiated. 


PRECAUTIONS Active eye infections 
should be appropriately treated before the 
insertion of the SOFTCON (vifilcon A) 
bandage lens. 


Medications necessary to treat the disease 
condition should be used with caution, 
under close supervision. Hypertonic sa- 
line drops have been used concurrently 
without adverse effects. Quaternary am- 
moniumcompounds and other preserva- 
tives may cause ocular irritation. Other 
agents, epinephrine and fluorescein, for 


example, will cause discoloration of the 
lens. 

Excessivetearing, unusual eye secretions, 
and photophobia are not normal; if these 
symptoms occur, the patient should be 
examined to determine their cause. 

Eye irritation may occur within a short 
timeafter putting on a hypertonic lens. Re- 
moval of the lens will relieve the irritation. 
Rarely a lens may adhere to an eye as a 
result of wearing a hypotonic lens. If a lens 
adheresfor any reason, apply Lensrins NP 
and wait until the lens moves freely before 
removing it. 

Lenses exposed to the air will dehydrate 
and become brittle. If this occurs, the lens 
should be soaked in Lensrins NP for one 
hour. 


ADVERSE REACTIONS The following 
adverse reactions have been reported 
in patients using this lens for bullous 
keratopathy: corneal ulcer, ocular inflam- 
mation, ocular pain, hyperemia, kerato- 





Pain relief and 
improved corneal 
status in most 
patients; untoward 


experiences in 
very few 

IN A STUDY OF 493 EYES 
(461 PATIENTS) WITH 
BULLOUS КЕВАТОРАТНҮ": 
Final wearing status 

Lens wear continued. . . .... 65% 
Lens therapy completed... - . 23% 
Lens wear terminated....... 9% 
Notstated.s 2 и Е 3% 
Untoward experience 
during lens therapy 

NO iz ees. T2096 ESL sss 28% 
Type of untoward 
experience 
ГОС 24 
ТО жазыб CURES, 18 
[Diseolotad o ties oc oc sh 14 
Uncomfortable... ........... 46 
Deposit onlens.... ......... 24 
МОЕСА e аа s ie 5 


;————+———— 


conjunctivitis, candida keratitis, neovas- 
cularization, excessive tearing and 
conjunctival injection. 


DOSAGE AND ADMINISTRATION 
Cleaning and Disinfecting Procedures 
If the lens requires cleaning, it should be 
removed and cleaned by the physician by 
gently rubbing both sides of the lens be- 
tween the fingers with a drop or two of 
Lensrins NP. followed by a rinse with luke- 
warmLensrinsNP. Anylensremoved from 
the eye should be disinfected before being 
reapplied to the eye. The lens should be 


transferred to the glass vial supplied, filled 
three-quarters full with Lensrins NP and 
stoppered with a silicone rubber stopper. 
The vial is then closed with an aluminum 
tear seal, crimped with a crimping tool and 
then boiled for at least fifteen minutes in 
either a boiling water bath or office steri- 
lizer. Allow the lens to cool before remov- 
ingfromthe vial and insertion onto the eye. 


Insertion and Removal Lenses should 
be applied and removed only by the physi- 
cian. All patients should be instructed in 
the technique of removing a lens should 
this become necessary. 


Fitting and Wearing Schedule Patients 
may be fitted with lenses in refracting 
powers ranging from high minus 
(—25.00 D) to high plus (+25.00 D) in 
0.50 diopter steps. These lenses are not 
recommended for use in cases of ame- 
tropia to correct visual acuity. 

The SOFTCON (vifilcon A) bandage lens 
is to be worn continuously, for 24 hours a 
day, following initial application. Patients 
should be followed closely during initial 
stages of treatment. The lens should be 
comfortable and the pain of bullous kera- 
topathy should be relieved. If the lens is 
notcomfortable and pain persists, another 
lens should be tried for appropriate fit. 
Patients should be examined periodically 
for proper fit of the lens. A healing cornea 
may change in geometric relationship 
between the eye and the lens. Intolerance 
and discomfort experienced during heal- 
ing can usually be eliminated by refitting 
the eye with a different lens. It is not ordi- 
narily necessary to remove the lens from 
the patient's eye at each follow-up visit. 
The lens can be examined on the eye with 
a slit lamp. 


HOW SUPPLIED Each SOFTCON 
(vifilcon A) lensis supplied sterile in a glass 
vial containing sodium chloride solution, 
USP. The label shows base curve, diam- 
eter, refractive power in diopters and 
thickness. 


The following are the common lens 
dimensions available: 


BaseCurves 7.8  OveralChord 135 
(mm of radius) 8.1 Diameters (mm) 14.0 

8.4 145 
87 15.0 


For lens cleaning or disinfecting, the fol- 
lowing materials are available: 


Lensrins NP; type | glass vials, 5 cc.; sili- 

cone rubber stoppers; aluminum seals; 

crimping tool (available directly from the 
West Co., Phoenixville, Penna 19460— 
Fermpress H 207) 


CAUTION: Federal Law Prohibits Dis- 
pensing Without A Prescription. 


Reference: 1. Data on file, Softcon 
Products, Div.,Warner-Lambert Co. 


Softcon Products 
Div., Warner-Lambert Company 
Morris Plains, N.J. 07950 


For further information on any items 
in the Softcon Products line, write to 
Softcon Products Professional Serv- 
ices Dept., 201 Tabor Road, Morris 
Plains, New Jersey 07950 = 
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THE UNIVERSITY OF 
ILLINOIS ABRAHAM LINCOLN 
SCHOOL OF MEDICINE 


announces an 


to be held at the 
ILLINOIS EYE AND EAR INFIRMARY 
May 30th & 31st, 1975 


Speakers: 


Peter Choyce, F.R.C.S. London 
Robert Drews, M.D. St. Louis 
Norman Jaffe, M.D. Miami 


Miles Galin, M.D. New York City 
and members of the University Faculty 





Registration Limited 


For Further Information Write to: 
Jacob T. Wilensky, M. D., Program Chairman 
1855 W. Taylor Street 
Chicago, Illinois 60612 
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OPHTHALMOLOGIST 


EXCEPTIONAL 
1st & 2nd year 
GUARANTEES 


Exceptional private practice op- 
portunity in scenic Pennsylvania 
community service area of 90, 
000. Space provided im- 
mediately. New offices nearing 
completion. Seeking qualified 
American Medical School gradu- 
ate interested in good medicine 
and professional growth. 


JUDITH STANTON 
ASSOCIATES 


645 Madison Avenue 
New York, N.Y. 10022 
(212) 758-5710 


“Established Leaders in 
Physician Placement” 







































INTRAOCULAR LENS SYMPOSIUM 







Tuition $150.00 





KENTUCKY" | 
April 9, 1975 


Before you lease an 
automatic refractor learn 
“THE DECISION - ORIENTED 
METHOD OF RETINOSCOPY” 
Using programmed methods, specially 
prepared unknown lenses, and self- 
scoring tests, your skills and speed 
should improve significantly in one day! 
The faculty are S. M. Weinstock, M.D. 
and J. D. Wirtschafter, M. D. Fee of 
$125.00 includes laboratory supplies 

and lunch. 


KENTUCK" 
April 10-11, 1975 


Three guest neuro-ophthalmologists 
contribute to the annual ophthalmology 
course. 


"CURRENT CONCEPTS IN 
OPHTHALMOLOGY AND 
NEURO-OPHTHALMOLOGY" 


The guest faculty includes Joel S. 
Glaser, M.D., Bascom Palmer Eye In- 
stitute; John W. Henderson, M.D. 
University of Michigan; and Frank B. 
Walsh, M.D. Wilmer Ophthalmological 
Institute. The University of Kentucky 
Ophthalmology faculty and members of 
the neurosciences group will partici- 
pate. Jonathan D. Wirtschafter, M.D., is 
the Course Director. Fee of $100.00 in- 
cludes a banquet and two lunches. 


For information or reservations, write or 
Call: 
Frank R. Lemon, M.D. 
Continuing Education 
College of Medicine, University of Ken- 
tucky 
Lexington, Kentucky 40506 
(606) 233-5161 


KENTUCKY 
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the optimum in contact lens wearing cc 
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THE bp REGIMEN 


Cleanse with CLENS* e A clean lens wets better-wears better 

Soak and wet with SOACLENS* e The only soaking and wetting solution 
Cushion with ADAPT" e For an extra cushion of comfort 

Clean and rewet with ADAPETTES"" e For all-day seeing comfort 


Four simple steps to the optimum in contact lens wearing comfort and hygiene. 


FOR A COMPLIMENTARY SUPPLY OF bp STARTER PAKS, WRITE OR CALL: 
BURTON, PARSONS & CO., INC. OPHTHALMIC PRODUCTS DIVISION 
Central Industrial Park, Washington, D. C. 20027 e Montreal, P.Q., Canada e Munich, Germany 


The only disposable cryoextractor 
you can turn on and off, on and off, on 
and off, as you need it. 


It is a small thing but tre- cornea...to freeze a rup- 
mendously important ture in process. Among 
when you need it... The — disposables only the 

2 


ability to defrost fast when / | Е-20/20 offers this 
youneedto...togetfree (7 f essential feature. 


from a suture. ..or the E | The F20/ 20 by. 
| Г 19 Frigitronics 
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frigitronics. 


CONNECTICUT INCORPORATED 
770 RIVER ROAD, SHELTON, CT 06484 - 








ETI Tey > 


LET o a ae a TI уул 






































sc Gri 


Ба не a 










The Department of Ophthalmology and 
the College of Medicine of the 
University of lowa Announce the 
Fourth Course and Workshop on 


CLINICAL ECHOGRAPHY 


(Ultrasonic Diagnosis of Intraocular, Or- 
bital and Periorbital Diseases) 


TIME: Basic Course, June 3, 4 and 5, 1975; Advanced 
Workshop (registration limited), June 5, 6 and 7, 1975 


LOCATION: Department of Ophthalmology, University of iowa 
Hospitals, lowa City, lowa 


PURPOSE: instruction and practical training in current A-, B-, 
and Doper scan techniques 


PROGRAM: е Physical, Technological and Biological Basics 
е Standardization and Management of Equipment; 
Examination Techniques 
e Echography of intraocular Pathology with special 
emphasis on differential diagnosis of malignant 
melanomas and retinoblastomas, evaluation of 
vitrectomy-patients, and foreign body manage- 
ment 
e Echography of Orbital and Periorbital Pathology 
with special emphasis on differential diagnosis 
of tumors 
Biometry of the globe and orbit 


FACULTY 


Robert W. Barnes, M.D. Associate Professor, Surgery, 
University of lowa 

Frederick C. Blodi, M.D., Professor and Head, Ophthalmol- 
ogy, University of lowa 

Ross E. Brown, M.D., Associate Professor of Radiological 
Sciences (Ultrasound), University of Oklahoma Health 
Sciences Center, Oklahoma City, Oklahoma 

Brian Connor, M.D., Resident, Ophthalmology, University of 
lowa 

Barton L. Hodes, M.D., Director of Clinical Echography, 
Department of Ophthalmology, Northwestern University, 
Chicago, Illinois 

Sandra L. Kaefring, Echographic Assistant, Ophthalmology, 
University of lowa 

Arthur H. Keeney, M.D., Ph.D., Dean, College of Medicine, 
and Professor of Ophthalmology, University of Kentucky, 
Louisville, Kentucky 

Leroy McNutt, M.D., Instructor, Ophthalmology, University of 
lowa 

Karl C. Ossoinig, M.D., Associate Professor and Course 
Director, Ophthalmology, University of lowa 

Edward W. Purnell, M.D., Director of Ophthalmology, Case 
Western Reserve University, Cleveland, Ohio 

Peter Till, M.D., Director of Clinical Echography, Department 
of Ophthalmology ll, University of Vienna, Austria 

Atsushi Sawada, M.D., Echographic Fellow, Ophthalmology, 
University of lowa 

Steven Wolken, M.D., Instructor, Ophthalmology, University 

of lowa 


For detailed program and registration contact the Course 
Director: 


Karl C. Ossoinig, M.D. 
Department of Ophthalmology 
University of lowa Hospitals 

lowa City, lowa 52242 


































REWARDING SITUATIONS 


... for Ophthalmologists 





Your choice of private practice, 
group, hospital and industrial situ- 
ations immediately available 
throughout the U.S. A personal- 
ized, confidential and ABSO- 
LUTELY COST-FREE service, 
providing a depth of specialized 
expertise in matching the goals 
and qualifications of Physicians 
with the opportunities and re- 
quirements of clients. Send c. v. 
to Paul Switzer, President. 


WORLD WIDE HEALTH 
CONSULTANTS, INC. 


(The Selective Physician's 
Placement Service ) 
919 Third Ave. New York, N.Y. 10022 
Tel. (212) 421-1240 


THE DEPARTMENT OF 
OPHTHALMOLOGY MEDICAL 
COLLEGE OF GEORGIA 


PRESENTS 


GLAUCOMA 1975 


MAY 19-21, 1975 


HOLIDAY INN OF JEKYLL ISLAND 
JEKYLL ISLAND, GEORGIA 


GUEST FACULTY: 
DOUGLAS R. ANDERSON, M.D. 
JOSEPH S. HAAS, M.D. 
ALLAN E. KOLKER, M.D. 


FEE $125 


FOR INFORMATION CONTACT DIVISION OF CON- 
TINUING EDUCATION, MEDICAL COLLEGE OF 
GEORGIA, AUGUSTA, GA 30902 PHONE 
404/828-3967. 





“бау Cheese...” 
The Kowa RC-2 Fundus Camera 


The Kowa RC-2 looks just like a 
Super-8 home movie camera. It 
weighs about the same (less than 
2⁄4 pounds) and it’s really easy to 


Check these features: 


* You can use the hand-held camera 
during surgery, or immediately 
post-operatively with the patient 
upright or supine. 

•А polaroid back is available for 
both color and black and white. 


* Excellent resolution of exterior 
photography especially of the angle 
with a gonio lens. 


* The camera may be adjusted to 
record a full face. 


С @KEELER 


изе. Kowa’s advanced technology 
has made the operation A-B-C sim- 
ple, but there’s no Kindergarten level 
of sophistication in performance. 


* Using a built-in switch over lens a 
sharp picture of a specific fundus 
area under double magnification is 
equally easily obtained. 


* The hand-held camera is easily 
converted into a stand model. 


* With the addition of a stand, motor- 
ized back and power pack it makes 
an ideal and the least expensive 
fluorescein camera. 


456 Parkway, Lawrence Park Industriel Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 
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4 reasons to prescribe 1 solution 


It’s a clear solution and not a suspension—no matting of 
steroid particles 


It stays clear and stable at room temperature—does not need 
refrigeration, so patients can use it anywhere, anytime 


It's highly effective—a full-strength preparation of 0.1% 
dexamethasone sodium phosphate 


It comes in the OCUMETER® Ophthalmic Dispenser to assure 
controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 
advantages together. It all adds up to your best reason to 
prescribe it. 

clear advantages in every drop 


Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.1% Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 


Sterile, highly stable 
Ophthalmic Solution 


DECADRON? Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.05%) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 
Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 

Tuberculosis of the eye. 

Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 

Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 

Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 

Acute purulent untreated infection of the eye or ear 
may be masked or activity enhanced by the pres- 
ence of steroid medication. 

Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 

Intraocular pressure should be checked frequently. 
Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
liberated from ocular tissues, perforation of the 
globe. 

Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 








Available 
Ophthalmic 
Preparations— 


DECADRON? Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.196) dexamethasone 
phosphate in each milliliter 

of buffered solution 





5 ml 
OCUMETER® 


© Sterile, highly stable solutions 


© Solutions are adjusted to a pH 
compatible with the eye 






AV 
We ^ $ 
т 05 Ophthalmic Ointment 
meus» DECADRON® Phosphate 


SME 
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Ирин vic 


containing dexamethasone 
sodium phosphate equivalent 
to 0.5 mg (0.0596) dexametha- 
sone phosphate in each gram 





Convenient for use 
Г] at night 
{J under a patch 


(J whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
П to provide even distribution 


(J to eliminate blink-out 
of medication 
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mcmama”: THE VITREOUS | 
ДОСАЙ IN CLINICAL OPHTHALMOLOGY 3 


Vitreous 
e Vi A TWO-DAY TUTORIAL CONFERENCE SPONSORED BY 
I IE) TOURO INFIRMARY EYE RESEARCH DIVISION. 
ДО АМЧ APRIL 4-5, 1975, ROYAL SONESTA HOTEL 1 
e Ulir Fl NEW ORLEANS, LOUISIANA 
еми FACULTY 


o Vitrectomy Dr. Steve Ryan Dr. Jackson Coleman Dr. Gerald Cohen 
Los Angeles, New York, New Orleans, 
Social California New York Louisiana 
WUE Dr. Jerry Shields Dr. Nick Douvas Ог. Kurt Gitter, 
and адыра, Haast Program Chairman 
: ИТ ennsylvania ichigan ‘New Orleans, 
CES br Norman Јане Dr. Edward Okun Louisiana 
ШИИ Miami Beach, 51. Louis, | 
Florida Missouri 
MODERATORS 


Dr. Gholam Peyman Dr. Walter Cockerham 
Chicago, New Orleans, 
Illinois Louisiana 
MAIL TO: Dr. David Kasner Dr. Mercer McClure 
Ophthalmology Seminar Miami, New Orleans, 
Touro Infirmary Florida Louisiana 
1401 Foucher St. REGISTRATION FEE: $175—Practicing Ophthalmologists 
New Orleans, La. 70115 $100— Residents 








Eye Research Institute of 
THE RETINA FOUNDATION 


Announces a Course in 
PRACTICAL ASPECTS OF PHOTOCOAGULATION 
JUNE 19-21, 1975 


The curriculum will encompass both the fundamental and practical aspects of xenon arc and argon laser photocoagulation 
and will consist of lectures, clinical demonstrations, small seminars, and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 


Effects of Photocoagulation on Ocular Tissue 

Principles and Techniques of Photocoagulation 
Fluorescein Angiography as Related to Photocoagulation 
Diseases Treated by PPhotocoagulation 

Clinical Results of Treatment 

Complications of Photocoagulation 

Potential New Uses for Lasers 

Clinical Demonstrations 


FACULTY: 
Charles L. Schepens, M.D. Felipe |. Tolentino, M.D. 
Ichiro D. Okamura, M.D. Oleg Pomerantzeff, Dipl. Eng. 
Robert J. Brockhurst, M.D. Lloyd M. Aiello, M.D. 
J. Wallace McMeel, M.D. Tatsuo Hirose, M.D. 
H. MacKenzie Freeman, M.D. Clement Trempe, M.D. 
Ronald C. Pruett, M.D. Richard Simmons, M.D. 


REGISTRATION: 
Fee—$250 
For registration and details — 


J. Wallace McMeel, M.D., Department of Retina Research 
EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 





20 STANIFORD STREET Boston, Massachusetts 02114 








arnes-Hind now brings you 

Soft Mate, a unique new soft hydrophilic 
contact lens cleaner for the HydroCurve 
(hefilcon A) Contact Lens РНР“ 


Soft Mate Cleaner is an especially formu- 
lated cleaning solution for soft contact 
lenses. It is designed to effectively remove 
the naturally occurring tear residues and 
other tenacious ae pes frequentl 
associated with soft lens wearing. й contains: 
ean active non-ionic surfactant system 
for cleaning. 
* а surface active polymer with slight 
viscosity for easy handling. 
* ап alkaline pH to maximize removal of 
proteinaceous debris. 
The Soft Mate formula comes in a sterile 
pn isotonic vehicle. In use, Soft 
ate is readily rinsed off the lens, leaving 
it sparkling and hygienically clean. 
Provide your HydroCurve patients with 
Soft Mate. It is now available in quantity 
through Soft Lenses, Inc., 8006 Engineer 
Road, San Diego, California 92111, or your 
patients can purchase it conveniently over 
the counter at their local pharmacy. 


How Supplied: 30 ml plastic bottle, List No. B 630 ТОННИ 4 
Contents: Octylphenoxy (oxyethylene) ethanol and t 
Hydroxyethyl cellulose in isotonic sodium chloride Innova Ive 
solution preserved with thimerosal 0.004% and disodium 


edetate 0.2%. advance in 
< Barnes-Hind Pharmjaasiiticals, Inc. soft lens cleaning 


Sunnyvale, California 94086 





HydroCurve™ Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,657) Trade Mark of Automated Optics, Inc. 


Pure Comfort 


Comfort Drops™, the soothing 

new solution from Barnes-Hind*“ 
that conditions and cares for contact 
lenses. It's the first solution to 
cushion, rewet and clean contact 
lenses while they are being worn. 
With no stinging or blurring. 


Comfort Drops will not only bridge 
the initial adjustment period 
experienced by many new contact 
lens patients, but will also provide 
mid-day comfort for all contact 
lens wearers. 


Recommend Comfort Drops... 
pure comfort for contact lens 
wearers...any time of day. 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. 


895 Kifer Road, Sunnyvale, California 94086 





CLINICAL CONFERENCE 
MAY 15 and 16, 1975 
MARRIOTT’S ESSEX HOUSE 
NEW YORK CITY 





owen Tae 


“COMPLICATIONS IN MEDICAL AND SURGICAL | 
OPHTHALMOLOGY” | 


CORNEAL COMPLICATIONS 
NEUROLOGICAL PROBLEMS COMMON IN OPHTHALMOLOGY AND OTOLARYNGOLOGY 
COMPLICATIONS OF OPHTHALMIC PLASTIC SURGERY 
COMPLICATIONS IN RECENT ADVANCES IN CATARACT SURGERY 
COMPLICATIONS IN GLAUCOMA 
INTERESTING SURGICAL SPECIMENS 
THERAPEUTIC AND SURGICAL DIFFICULTIES IN THE POSTERIOR SEGMENT 
SELECTED FREE PAPERS 


SPEAKERS WILL INCLUDE: 


S. ARTHUR BORUCHOFF, M.D. JOSEPH H. KRUG, M.D. 

JORGE N. BUXTON, M.D. JAMES H. LITTLE, M.D. 

HERNANDO CARDONA, M.D. RICHARD MACKOOL, M.D. 

MAX CHAMLIN, M.D. KENNETH MATTUCCI, M.D. 

PAUL L. CHODOSH, M.D. ROBERT C. MICKATAVAGE, M.D. 

ALFONSE A. CINOTTI, M.D. JAMES C. NEWTON, M.D. 

LEWIS R. DAN, M.D. JOSEPH RANSOHOFF, M.D. 

JOHN R. FINLAY, M.D. MORTON L. ROSENTHAL, M.D. 

HECTOR GIANCARLO, M.D. DANIEL SHAPIRO, M.D. 

G. PETER HALBERG, M.D. JOHN T. SIMONTON, M.D. 

JOHN S. HERMANN, M.D. HAMPSON A. SISLER, M.D. 

FRANK B. HOEFLE, M.D. BYRON C. SMITH, M.D. 

NORMAN S. JAFFEE, M.D. ORKAN G. STASIOR, M.D. 

GERALD B. KARA, M.D. SUZANNE VERONNEAU-TROUTMAN, M.D. 
THOMAS WILSON, M.D. 





Registration fee: $100.00 (luncheons included) 
Ophthalmology Residents: $25.00 


For registration and further information, please write: 


Jane Stark, Conference Registrar 
Alumni Association 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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Mark Your Calendars 
Now 
for the 


international 


symposium on 


Registration Fee 
(includes luncheons, dinners 
and evening entertainment): 


Physicians $300 *Wives $100 


Due to Limited Enrollment 
Advance Registration is Required 


For further information and 
Registration Materials: 


McPherson Associatese6436 Fannin—Suite 800 


Houston, Texas 77025*Phone (713) 529-5828 


Columbia University 
College of Physicians and Surgeons 


NEW YORK, N.Y. 
and the Edward S. Harkness Eye Institute 


POSTGRADUATE COURSES 


ULTRASONIC TOMOGRAPHY 
OF THE EYE AND ORBIT 


FRIDAY AND SATURDAY MAY 30th and 31st, 1975 
Under the Direction of 
D. Jackson Coleman, M.D. 
Richard L. Dallow, M.D. 
Frederic L. Lizzi, D. Eng. Sci. 


Faculty: 


$150.00 


EVALUATION AND MANAGEMENT 
OF OCULAR AND ORBITAL TRAUMA 


SATURDAY, JUNE 21st, 1975 


D. Jackson Coleman, M.D. 
Stephen L. Trokel, M.D. 


Robert Machemer, M.D. 


Directed By: 
Guest Speaker: 
Arthur Gerard De Yoe, M.D. 


Robert M. Ellsworth, M.D. 
$75.00 William C. Cooper, M.D. 


Faculty: 


For information and application write Jose M. Ferrer, Jr., 
M.D., Associate Dean, 630 West 168th Street, New York, 


New York 10032 


new and controversial 
aspects of 
vitreoretinal surgery 


April 10-12, 1975 
Texas Medical Center 
Houston, Texas 





ROCHESTER 
EYE BANK 


CORNEAL DISEASE 
FELLOWSHIP 


Applications are invited for a full-time Clini- 
cal Fellowship in corneal diseases under the 
direction of Dr. James Aquavella in conjunc- 
tion with the Dept. of Ophthalmology of 
Park-Ridge Hospital. The fellowship is 
awarded annually although it is possible for a 
successful applicant to apply for a second 
year. 


Address inquires to: Executive Director, 
Rochester Eye & Human Parts Bank, Inc., 311 
Alexander Street, Rochester, N.Y. 14604 





The 
Ophthalmic 
Diathermy 
TR 3000 
Result of 
15 Years of 
Experience 


* High Frequency 13.56 MHz power 
minimizing scleral damage 

* Timer for scleral marking and for 
better control of application 


* Burns of uniform intensity 


Designed to meet U. L. Specification #544 
* Battery or line operated 





——— ——^ 





MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


150 Causeway Street, Boston, Massachusetts 02114 
Telephone (617) 523-5031 















| For uninterrupted control of LO.P =” 
. «Never more than one or two instillations - 


| 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical 
procedures for treatment of the disease. 


- Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
it is not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE regresis 


(echothiophate iodide for ophthalmic solution) 
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PHOSPHOLINE IODIDE" 
(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucomo or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component 
Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. . 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy. Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM ® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. } 
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AYERST LABORATORIES 
NewYork, М.Ү. 10017 
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С PARS PLANA VITREOUS SURGERY 
THE MIAMI TECHNIQUE 


THE WILMER INSTITUTE 
MAY 15, 16 and 17, 1975 
(limited to 18 registrants) 


This course is a continuation of the vitreous surgical courses 
previously given by Rcbert Machemer, M.D. in Miami. It is 
designed for ophthalmologists who do pars plana vitreous 
surgery and will include discussion of instrumentation, in- 
dications, case selection, surgical technique, and pre and 
postoperative management. A laboratory surgical session and 
observation of vitreous surgery in the operating room are 


planned. 


Faculty: 


Ronald G. Michels, M.D. 
Johns Hopkins University 


Thomas M. Aaberg, M. D. 


Medical College of Wisconsin 


Steve T. Charles, M. D. 
National Eye Institute 





PRESBYTERIAN HOSPITAL 
OF 
PACIFIC MEDICAL CENTER 


HIGHLIGHTS OF MODERN OPHTHALMOLOGY 
June 12-13, 1975 
Golden Gateway Holiday Inn 
San Francisco 
This annual conference is designed to provide the practicing oph- 
thalmologist with up-to-date information on new concepts and 
techniques in many rapidly advancing aspects of ophthalmology. 


THE SUBJECTS INCLUDE: 
New methods for cataract surgery, including phaco- 
emulsification and intraocular lenses 
Soft contact lenses 
Treatment of macular disease 
Glaucoma: new methods in diagnosis and treatment 
Advances in the treatment of ocular infection 
Up-to-date information on fluorescein, retinal and 
vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 
Modern treatment of corneal disease 


THE FACULTY INCLUDES: 
Gilbert W. Cleasby, M.D., Chairman 
Jerome W. Bettman, M.D. 

John C. Cavender, M.D. 
Wayne E. Fung, M.D. 

Henry S. Metz, M.D. 

Bruce E. Spivey, M.D. 
Robert L. Stamper, M.D. 
Robert G. Webster, Jr., M.D. 


REGISTRATION: 
Tuition: $150 (Residents and Fellows: $75) 


Please write to: Continuing Education, Pacific Medical Center, 
Р.О. Box 7999, San Francisco 94120 








Registration fee $300.00 


Write to: 

Ronald G. Michels, M.D. 
Wilmer Institute 116 
Johns Hopkins Hospital 
Baltimore, Maryland 21205 








Below Wholesale 
$13.50 


Post-Operative 


Temporary cataract glasses 

Single vision or bifocals +900— + 14.00 
White or tinted ads +2.50 or +300 ads 

in a beautiful Easy Adjustable temple frame 


“Unbelievably priced at 13.50” 


Order trial sample pair at $10.00 - introductory 
offer. 


State preference - single, bifocal, white or tinted 
and be delighted with this fine quality CR39 
quality lens. 


Duralens Corporation 
18 Colcate Road, Maplewood, N.J. 07040 
7 Warren Street Newark, N.J. 07102 


Phone - 201-623-6148 
201-762-9130 (Eve) 
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Audio Journal Review 
Ophthalmology 


Edited by DOUGLAS R. ANDERSON 







Offering an entirely new way of keeping up with 
ophthalmological developments, by providing a critical 
monthly summary of current journal articles, issued 
on tape cassettes. 


Each month a one-hour tape recording will summarize articles in 
the past few months, conveniently grouped according to subject. In 
addition, authors will be interviewed about their papers, and experts 

E will interpret the implications of the recent findings to everyday 
clinical practice. 

P Tape cassettes are approximately 60 minutes long and are issued 
monthly. 

SUBSCRIPTIONS: $70 per year 


(Mexico, Canada, Hawaii, Alaska—$80) 
All other foreign —$90 


Order directly from the Publisher 





Cataract and Abnormalities 


of the Lens 
Edited by JOHN G. BELLOWS 


A definitive and cohesive presentation of scientific and 
clinical knowledge of abnormalitiesand diseases of the lens, 
and their prevention and management 


LL PT утту 


| 
| 


Presented is the latest information on cataract and the crystalline 
lens, including the structure, composition and characteristics of the 
lens, current methods of biometrics and holography measurements, 
developmental defects of the lens, etiology and types of cataract, 
cataract surgery in children and adults, keratophakia, intra-cameral 
lenses and implants, complications of cataract surgery, and home 
care and follow-up after surgery. 


January, 1975, 556 Pages, 323 Illustrations $36.50 
ISBN 0-8089-0842-1 £17.50 





GRUNE & STRATTON, INC. 
A Subsidiary of Harcourt Brace Jovanovich, Publishers 
111 Fifth Avenue, New York, New York 10003 
24-28 Oval Road, London, NW1 7DX, England 





The J Series 
Extending the Best-Fit Concept. 


Bausch & Lomb is pleased to announce the 
introduction of the new J Series minus lens. 
This new series further extends the range of 
patients who can be effectively fitted with 
the SOFLENS* (polymacon) Contact Lens. 


Typically, J Series lenses have posterior 

apical radii .3mm flatter than the N Series. 
and .3mm steeper than the F Series. With 

the addition of this new series, „уои may well. 
increase your number of patients. successfully 
fitted on their first. visit. Also, we | А 


Series provides ar quien to E 
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safety and 
acuity. 


Two recent studies confirm the value of SOFLENS* (g 
Contact Lenses in practice. The studies show why md 
across the country have adopted the SOFLENS Conta 
as their lens of first choice, when indicated, for their 


COMFORT —In one study, the Retrospective Patient $ 
271 patients wearing SOFLENS Contact Lenses, 99. 
planning to continue wearing their lenses. Of those р 
was given as the prime reason for continuing usage. 


SAFETY —In the other, a Used-Lens Study, slit-lamp 4 
of 293 eyes revealed minimal corneal insult. Of thes¢ 
experience staining; 98.396 did not experience ede 

did not experience iritis. In fact, only 18 of the patien 
SOFLENS Contact Lenses һаа any clinical complaints 


VISUAL ACUITY— Of all eyes initially tested іп the Us 
78.6% achieved 20/20 visual acuity, while 96.4% ad 
or better. 


Patient acceptance is essential to your practice. Fq 
who need vision correction, consider SOFLENS Contd 

For more information, call, toll-free, 300-828-903 
State, call 800-462-1720. 


You can prescribe with co 


soflenms: 
(polymacon) 
CONTACT LENS 


Please see next page for the full prescribing information 








Y : U R 1620 Oscillating Bone Saw 








DACRYO 
OPTION 


TREPHINES 





1108-8 8mm & 


1108-10 10mm 





1603 Roto™ Osteotome 


STRYKER OFFERS THE OPHTHALMOLOGIST THE 
EXCLUSIVE, "CHOICE OF APPROACH", WITH 3 
SUPERIOR, HIGH PERFORMANCE INSTRUMENTATION A 
FOR DACRYOCYSTORHINOSTOMY ; 


ASK FOR . . . BROCHURE: 1600 MICRO-PNEUMATIC INSTRUMENTS 


ASK FOR . . . REPRINTS: "A SIMPLIFIED DACRYOCYSTORHINOSTOMY" 
Charles E. Iliff, M.D. 


"DACRYOCYSTORHINOSTOMY WITH POLYETHYLENE j 
TUBING, A SIMPLIFIED TECHNIQUE" ; 
G. Bonaccolto. M.D. j 


CALL COLLECT 616/381-3811, EXT. 272 
STRYKER CORPORATION / 420 Alcott Street / Kalamazoo, Michigan 49001 
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NEW...A STEREO PHOTO SYSTEM FOR 


«5 A remarkable new photographic system for diag- 

nosis and documentation. Designed for use by oph- 

: thalmic specialists with little or no prior photographic 

ГӘ m experience. Yet you can be assured of professional 

~~ results every time. 

A e Precision focus guides place the subject at exact 

Ё ысы distances, eliminating out-of-focus problems pre- 

viously so common in ultra close-up photography. 

Photographs can be taken as close as 4 inches from 

ACCESSORY LENS KIT the subject, providing an image area of 28 x 30 mm. 

Or at increasingly greater distances providing image 
areas up to 100 x 107 mm. 

The lightweight, compact camera unit contains a 
rechargeable flash unit which provides 50 perfectly 
balanced flashes per charge. The twin stereo lenses 
are preset to assure perfect exposure and depth of 
field every time. 

A complete custom film processing and mounting 
service is available. Or a simple do-it-yourself mount- 
PORTABLE STEREO VIEWER ing kit is also available. 

The completed stereo slides can be viewed 
through convenient portable viewers, or rear-projected 
on a 19 x 13 inch stereo projector screen, using stereo 
viewing glasses to achieve the 3 dimensional effect. 





RE24500 & RE24510—Macro Stereo Camera 





ang СӨЙКЕС $669.00 
RE24535—Portable Stereo Viewer ......... $ 50.00 
RE24545 & RE24565— Vista Stereo Projector 
= with Viewing Glasses ......... lei pe $707.50 
ы RE24550—Do-It-Yourself Transparency 
VISTA STEREO PROJECTOR Mounting Kit (not Shown), seo. pa жуз м... $ 29.00 






CONVERSION KIT FOR EXISTING FUNDUS AND DONALDSON CAMERA SLIDES 









Existing 35 mm stereo slides can be and mounting your slides, and includes 
quickly and easily converted for stereo complete, easy-to-follow instructions. A 
viewing in either the Vista Stereo Projector Portable Viewer is also included. 
or in the Portable Viewers. This kit con- RE24555—Stereo Slide 
tains everything needed for positioning Conversion Slt o quus ee rrr $60.00 


THE OPHTHALMIC SPECIALIST 


A complete, easy-to-use system providing precise, 
life-like stereo photographs in full color... 





HOUSE OF VISION 
INSTRUMENT CO. 


A Division of the H.O.V. Optical Co., Inc. 
137 North Wabash Avenue, Chicago, Illinois 60602 (312) 346-0755 
TLANTA * CHICAGO * DALLAS * HOUSTON • LOS ANGELES * NEW YORK * SAN FRANCISCO 























Ointment 
L4 Sodium Chloride 57 


Ophthalmic MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 


Ointment 


SODIUM ; . es 
phia An ointment of hypertonic sodium chloride solution in a 
596 base of lanolin, liquid petrolatum and white petrolatum. 


4128 
Ye oun Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 





Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


MUROCOLL $ 
$| ЖННД |; 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 
Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street • Quincy, Mass. 02169 


[e] MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 , 479-2680 





“Inthe March PRISM... 
subjects of major interest 


and concern to physicians 
PRISM 


Claude E. Welch, M.D. e CHINA REPORT 


How does the quality of Chinese medicine compare 
with Western medicine? While making amazing 
advances in some fields of medicine, why do the 
Chinese still cling to traditional. ritualistic practices 
and herbal medicine in others? The author, a 
member of an American medical delegation that 
toured China, provides a fascinating, first-hand 
report. 





| 
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Garrett J. Hardin, Ph.D. eWARNING: THIS RESEARCH 
COULD BE FATAL TO MANKIND 


Why have noted biological researchers asked fellow 
scientists to suspend certain research into gene 
manipulation and DNA transplantation? Could 
continued experimentation create pathogens fatal 
to man? 


Arthur Ancowitz, М.О. e CPI: HOW ACCURATE A 
BAROMETER IS IT? 


Is the Consumer Price Index a reliable, valid 
indicator of changes in medical care costs? Is 
medicine being singled out as a principal villain 
in the inflationary spiral? 


Felicia A. Holton ® STREAMLINED SURGERY 
What accounts for the increase of ambulatory 
surgical centers in recent years? Why do some 
medical authorities oppose them? In this article, 
PRISM examines the Phoenix prototype. 


vinar edi a it +з 


Leland B. Blanchard, M.D. e WHY WE’RE LOSING FAMILY DOCTORS 
T Why don't more physicians enter family practice? 
If we hope to attract young doctors to primary 
care, what can be done to overcome the economic 
drawbacks? The author offers a progressive plan. 


[> | efr) . Interprets the Challenges of Medical Change 
II © 4 | 
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E-PILO® OPHTHALMIC 
PILOCARPINE HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE i 
Composition: E-PILO Ophthalmic solutions are 
available in five convenient concentrations: 
E-PILO-1™ Contains: 
Pilocarpine Hydrochloride .. 
Epinephrine Bitartrate a 
(Epinephrine Base 0.55%) 
E-PILO-2® Contains: 
Pilocarpine Hydrochloride .. 
Epinephrine Bitartrate 
(Epinephrine Base 0.55%) 
E-PILO-3™ Contains: 
Pilocarpine Hydrochloride .. 
Epinephrine Bitartrate ... 
(Epinephrine Base 0.55%) 
E-PILO-4? Contains: 
Pilocarpine Hydrochloride ................ 4.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 
E-PILO-6™ Contains: i 
Pilocarpine Hydrochloride ................ 6.0% 
Epinephrine Bitartrate ........................1.0% 
(Epinephrine Base 0.55%) 
In addition to the respective amounts of Pilocarpine 
and Epinephrine, both solutions contain: 
Mannitol „5096 
Benzalkonium Chloride 0.01% 
in a buffered aqueous solution containing sodium 
bisulfite, mono- and dibasic sodium phosphate, 
and disodium edetate. 
Indications: For the treatment of glaucoma; more 
specifically, the chronic simple glaucoma of the 
open angle type. 
Contraindications: Contraindicated in narrow + 


angle glaucoma. 


Warning: FOR TOPICAL OPHTHALMIC USE ONLY. 
If irritation develops, patients should be advised 
to discontinue use and consult prescribing 
physician. 


Precautions: Use with caution in unverified glau- 
coma and vascular hypertension. Epinephrine 
compounds are effective in the management of 
many of the forms of glaucoma; but complications, 
especially conjunctival irritation, occur frequently. 
If the reaction is severe, discontinuance of the 
drug may become necessary. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of the bottle. 
Keep bottle tightly covered when not in use. 


Keep in cool place. Protect from light. Do not 
use if solution has darkened. 


Dosage: One or two drops on awakening and in 
the evening. If this fails to control the pressure, 
medication may be used more frequently. 


The frequency of instillation and the concentration 
depends on the response of the patient. The 
ophthalmologist must ascertain just how much 
E-PILO is necessary for each individual patient. 


Caution: Federal law prohibits dispensing without 
prescription. 


How Supplied: 10 ml. plastic squeeze bottle with 
dropper tip. 


SMP Division 


Cooper Laboratories (P.R.), Inc 
San German, Puerto Rico 00753 A14-1/COR-565 


SEG 
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E-PiLO? Easier to prescribe. 
An easier regimen to follow. 
Available in five concentrations 
of pilocarpine, | 
each with a 0.5596 

epinephrine base. 

E-PILO... 

when epinephrine must be 







added to a daily routine 


SMP Division 


Cooper Laboratories (P.R.), Inc 
San German, Puerto Rico 00753 





that already includes pilocarpine. 








Prescribing information on facing page 














(Residual Astigmatic Umbrella) 





PC’s revolutionary 
contact lens may make 
residual astigmatism 

a thing of the past 





No wonder so many are so excited about 
this new contact lens that offers— 


[Г] sharper visual acuity [] increased comfort 
C] reduced flare [] no special fitting procedure. 


Sa nner 


For years, residual astigmatism has deprived many contact lens 
wearers of optimum vision. Now an entirely new concept promises to 
change all that. The easy-to-fit RAULens, developed by Dr. Roger 
Tabb and produced by PC, is already being worn by hundreds of 
patients who enjoy a whole new world of vision as they go about 
their day- to-day activities. Its unique aspheric design also provides 
improved mass distribution and a thinner edge construction for 
greater comfort. Best of all, the RAULens can be used with your 


present fitting procedure . . . and is available right now from PC. 


Patent applied for. 


For more information about the RAULens, contact: 


PRECISION-COSMET CO., INC. 


Contact Lens Division /529 So. 7th Street, Minneapolis, Minn. 55415 





Kansas City * Billings * Indianapolis * Portland * Denver * Buffalo 


... Take this GIANT 


Magnet to the Patient...... 











Bronson-Magnion 


Hand Held 


GIANT MAGNET 


LIGHTWEIGHT 


Hand held giant magnet weighs 
only 4% Ibs., measures 234" diam- 
eter, 7" long. 


POWERFUL 


10,000 gauss on contact plus ad- 
vantage of automatic pulsing for 
freeing an imbedded foreign object. 


PORTABLE 


Complete magnet, including foot 
switch, rectifier, and case, weighs 
only 30 Ibs. Attractive grained for- 
mica case measures 8” x 1258" x18”. 


STERILIZATION 


Gas, will fit smallest portable unit. 





oe re .$2730.00 





STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 





EPIFRIN® 


(l-epinephrine) ophthalmic solution 
0.25% *, 0.5%, 196, 2% 


Indications: Chronic simple glaucoma. 


Contraindications: Should not be used in patients 
who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute 
attack. 


Warnings: Undesirable side reactions may include: 


eye pain or ache, browache, headache, 
conjunctival hyperemia and allergic lid reactions. 


: Convenience 


Adrenochrome deposits in the conjunctiva and 
cornea after prolonged epinephrine therapy have 
been reported. Epinephrine has been reported 
to produce macular edema in some aphakic 
patients and should be used with caution in 
these patients. 

Precautions: Epinephrine in any form is relatively 
uncomfortable upon instillation. However, 
discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a 
narrow angle since dilation of the pupil may 
trigger an attack of glaucoma. 


Dosage 
Only one epinephrine 


has it all. 


Dosage and Administration: The usual dosage is 1. 
drop in the affected eye(s) once or twice daily. 
However, the dosage should be adjusted to meet 
the needs of the individual patients. This is made 
easier with Epifrin available in four strengths. 
Note: Protect from excessive light and heat. 

If the solution discolors or a precipitate forms it 
should be discarded. Not for injection. 

How Supplied*0.25% strength available in 15 cc. 
plastic dropper bottles. 

0.596, 1.096 and 2.096 in 5 cc. and 15 cc. plastic 
dropper bottles. On prescription only. 


IRVINE, CALIFORNIA 
POINTE CLAIRE, P.G. CANADA 
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Now there are 3 
epinephrine products 
that are both 
comfortable and stable. 
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Theyre all named Epinal 


FOO cherie 


A% 
EPINAL? 


[tonem 





%% strength —Now you can prescribe Epinal comfort and stability in a third 
epinephrine strength — 14% — to help you meet individual patient requirements. 

Comfort...without sacrificing stability — There's virtually no stinging, no burn- 
ing, no excessive tearing with Epinal. Because Epinal is a borate salt that is formulated at 
approximately the pH of tears. Also, it's the only epinephrine to provide the soothing, lubri- 
cating properties of the Isopto' Vehicle...for added comfort and greater corneal contact time. 


Stability...without sacrificing comfort— The unique Epinal antioxidant system* 
protects against oxidative discoloration and helps eliminate problems resulting from epine- 
phrine breakdown during normal use. 

Maximum patient acceptance — Patients are less likely to be apprehensive about 
therapy... thanks to Epinal efficacy, comfort and stability. 


Description: A sterile ophthalmic solution. Each ml contains: Active: Epinephryl Borate equivalent to Epinephrine 0.25%, 
0.5%, or 1.0%. Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropy! Methylcellulose Solution. Inactive: 
Ascorbic Acid, Acetylcysteine, Boric Acid, Sodium Carbonate (to adjust pH), Purified Water. Contraindications: Narrow 
angle glaucoma. Precautions: Use with caution in patients with hypertensive cardiovascular disease. For ophthalmic use 
only. Not for injection. Adverse Reactions: Prolonged use may produce extracellular pigmentation. On rare occasions, 
systemic side effects have been observed such as headaches, palpitation, pallor, tachycardia, trembling, and perspiration. 
Stinging may occur with rebound redness after instillation. Dosage: 1 or 2 drops in the eye(s) 1 to 2 times daily. (1/74) 


*Acetylcysteine/Ascorbic Acid (patent pending) 


Epinal; №. l(epinephryl borate) 


oye * 
stability and comfort in every drop 
Alcon Laboratories, Inc., Fort Worth, Texas 76101 dedicated to advances in ophthalmic therapy 
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Look deep 

into the eye 
(stereoscopically) 
with this 

Photo Slit Lamp. 





Stereo slit lamp photo showing zonular cataract. Courtesy of Р. E. Cignetti, М 





D., Eye & Ear Hospital, Univ. of Pittsburgh 


Besides its purely optical advantages such as high 
resolution and large magnification range, the Zeiss 
Photo Slit Lamp has two truly unique features. 

First is the illumination system. It contains a 
specially designed, built-in flash unit of extremely 
high power (720 watt-seconds). Because of the 
brilliance of this flash illumination system you can 
narrow the slit beam down as far as 0.05mm. The 
built-in aperture diaphragm creates a practically 
parallel beam so that you can photograph in color 
with great, really great, depth of focus anything 
that can be seen with the slit lamp biomicroscope. 

And, second, you can do it stereoscopically. 
Stereo slit lamp photos are as superior to conven- 
tional photos as 3-dimensional biomicroscopy is to 
examination with a monocular microscope. And 
since observation is uninterrupted during photog- 
raphy, you are assured of recording exactly what 
you see. A wide variety of attachments provides 
unmatched photographic versatility. You can, of 
course, use the Photo Slit Lamp, too, for regular 
biomicroscopy. 


For the full story, write Carl Zeiss, Inc., 444 5th 
Avenue, New York, N.Y. 10018. 


Nationwide service. 


THE GREAT NAME IN OPTICS 











WEST GERMANY 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 
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Zeiss has a reputation for vision. 
Our Slit Lamps show why. 7 


You've seen copies of Zeiss Slit Lamps. But the copies 
have never achieved the Zeiss reputation. Why? WeH;-first 
there's optics—the basis of Zeiss’ worldwide reputation’ for 
vision in all optical products from giant telescopes to tiny mag- 
nifiers. Look through Zeiss Optics and you'll see the difference. 

But that's not where it ends. Engineers like Peter Horenz 
in New York, and many others like him in West Germany and 
around the world, keep in regular contact with leading ophthal- 
mologists to stay abreast of their needs. " 

That's why only Zeiss can offer a full line of Slit Lamps 
—manual and motorized, stepwise and zoom. And, of course, 
the famous Photo-Slit Lamp, the ultimate in sophistication. 

That's why only Zeiss can offer such a wide range of 
accessories and features. The unique Zeiss Beam-Splitter fits 


all models, so that observation tubes and cameras (including 
TV) operate directly through the optics of the microscope. The 
flawless documentation really shows what a difference Zeiss 
optics can make. 

That's why with Zeiss you can get an instrument truly 
designed for you— whether you're left or right-handed, tall or 
short, wear eyeglasses, or have any kind of special require- 
ments. 

~ See the difference for yourself. Ask for a demonstration. 
Write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. 
Or call (212) 736-6070. 

In Canada: 45 Valleybrook Drive, Don Mills, Ontario 
M3B 256. Or telephone (416) 449-4660. 

Nationwide Service. . 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, Henry 
F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are re- 
ceived with the understanding that they are not under simultane- 
ous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

O All accepted manyscripts are subject to copy editing. The 
author will receive an edited typescript and layout rather than 

galley or page proofs for approval. The author is responsible for 
all statements in his work, including changes made by the copy 

editor. 

O Designate one author as correspondent and provide his address 

and telephone number. He will be notified by mail of the intended 

publication date approximately one month in advance. Order re- 

prints at the time the typescript is returned after editorial pro- 

cessing. Specify address to which requests for reprints should be 

sent. 

O Submit an original typescript and two high quality copies of 

the entire manuscript, including short communications such as let- 

ters to the editor, book reviews, announcements, etc. All copy (in- 

cluding references, legends, and tables) must be typed double- 

spaced on 22 x 28 cm (8% x 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 

O Titles should be short, specific, and clear. They should not ex- 
ceed 75 characters, including punctuation and spaces. A subtitle is 
often useful to shorten the main title. Provide a brief “running 
title” on each manuscript page. 

O The style of writing should conform to acceptable English us- 
age and syntax. Slang, medical jargon, obscure abbreviations, and 
abbreviated phrasing are to be avoided. 

O Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the proce- 
dure(s) had been fully explained. 

Authors whose “first” language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 
submission. 

о Provide an abstract (135-word maximum) of the article. 
The abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 
mary. 

Г] List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in In- 
dex Medicus), (4) volume number, (5) inclusive page numbers, and 
(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal’s punctuation and sequence style 
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Effective with the January 1975 issue, the provision of gratis off- 
prints (tearsheets) of articles to authors was discontinued. This 
decision was made because of the substantial and increasing cost 


of that service. Authors may continue to order reprints in accord- 
ance with the form sent to them during the processing of their 
manuscripts. 





preference in previously published reference listings. 

Г1 Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

О All measurements are to be in metric units. 

O Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the Ar- 
CHIVES. If intended for publication, such letters should be clearly 
marked "For Publication." 

Г] Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplieate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 x 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

O An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

O A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

о Each table should be typed double-spaced, including all head- 
ings, оп a separate sheet of 22 x 28 ст (8! x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

© Tables should be arranged so that when printed they will not be 
wider than three columns of ARCHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies." 
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6) GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
bus Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


* Reduces fluid spillage 


* Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street • Quincy, Mass. 02169 
Area Code 617 • 479-2680 
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4 reasons to prescribe 1 solution 


It’s a clear solution and not a suspension—no matting of 
steroid particles 


It stays clear and stable at room temperature—does not need 
refrigeration, so patients can use it anywhere, anytime 


It’s highly effective—a full-strength preparation of 0.1% 
dexamethasone sodium phosphate 


It comes in the OCUMETER® Ophthalmic Dispenser to assure 
controlled uniform dosage, drop after drop 


Ophthalmic Solution DECADRON Phosphate puts all these 
advantages together. It all adds up to your best reason to 
prescribe it. 


clear advantages in every drop 
Sterile Ophthalmic Solution 


DECADRON Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


0.1% Dexamethasone Phosphate Equivalent 


Also available in an ointment formulation, 
for prolonged contact during the night. 


Sterile, highly stable 
Ophthalmic Solution 


DECADRON® Phosphate 
(Dexamethasone Sodium Phosphate | MSD) 


Each ml contains dexamethasone sodium phos- 
phate equivalent to 1 mg (0.1%) dexamethasone 
phosphate. Also available: Sterile Ophthalmic Oint- 
ment DECADRON® Phosphate (Dexamethasone 
Sodium Phosphate, MSD) equivalent to 0.5 mg 
(0.0596) dexamethasone phosphate. 


Indications: The ophthalmic preparations of 
DECADRON® Phosphate (Dexamethasone Sodium 
Phosphate, MSD) are for the treatment of the fol- 
lowing conditions: 

Ophthalmic—Steroid responsive inflammatory con- 
ditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe, such as 
allergic conjunctivitis, acne rosacea, superficial 
punctate keratitis, herpes zoster keratitis, iritis, 
cyclitis, selected infective conjunctivitis when the 
inherent hazard of steroid use is accepted to obtain 
an advisable diminution in edema and inflamma- 
tion; corneal injury from chemical or thermal burns, 
or penetration of foreign bodies. 
Contraindications: Acute superficial herpes sim- 
plex keratitis. 


Fungal diseases of ocular or auricular structures. 


Vaccinia, varicella and most other viral diseases 
of the cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in 
the treatment of stromal herpes simplex requires 
great caution; frequent slit-lamp microscopy is 
mandatory. 

Prolonged use may result in glaucoma, damage to 
the optic nerve, defects in visual acuity and fields 
of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocu- 
lar infections from pathogens liberated from ocular 
tissues. 


In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with 
the use of topical steroids. 


Acute purulent untreated infection of the eye or ear 


may be masked or activity enhanced by the pres- 
ence of steroid medication. 


Usage in Pregnancy—Safety of intensive or pro- 
tracted use of topical steroids during pregnancy 
has not been substantiated. 


Precautions: As fungal infections of the cornea are 
particularly prone to develop coincidentally with 
long-term local steroid applications, fungus inva- 
sion must be considered in any persistent corneal 
ulceration where a steroid has been used or is 
in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular 
infection from pathogens including herpes simplex 
орой from ocular tissues, perforation of the 
glóbe. 


Viral and fungal infections of the cornea may be 
exacerbated by the application of steroids. 
Rarely, stinging or burning may occur. 

For more detailed information, consult your MSD 
representative or see full prescribing information. 
Merck Sharp & Dohme, Division of Merck & Co., 
INC., West Point, Pa. 19486 
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Available 

Ophthalmic 
Preparations— 
DECADRON?" Phosphate 


(Dexamethasone Sodium Phosphate | MSD) 


Sterile Ophthalmic Solution 
DECADRON® Phosphate 


containing dexamethasone sodium phosphate 
equivalent to 1 mg (0.1%) dexamethasone 
phosphate in each milliliter 

of buffered solution 
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5-ml 2.5 ml 5 ml 
OCUMETER® 


0 Sterile, highly stable solutions 


[Г] Solutions are adjusted to a pH 
compatible with the eye 
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sone phosphate in each gram 


Convenient for use 
at night 
Г] under a patch 


Œ whenever prolonged contact 
of a steroid with ocular 
tissue is desirable 


Melts below body temperature 
and films the eye 
П to provide even distribution 


П to eliminate blink-out 
of medication 
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almic 
tion, Sterile 


_ Each ec contains: Aerosporin® brand Polymyxin B Sulfate 5000 units; neomycin 

sulfate 2.5 mg (equivalent to 1.75 mg of neomycin base); gramicidin 0. ‘025 mg, in 

А ees solution containing the inactive ingredients alcoho! (0.5%), propylene glycol, 

г polyoxyethylene polyoxypropylene compound, sodium chloride, and purified water 

eservative: thimerosal 0.00196). Available in the new 10 cc Drop Dose™ Plastic 
›епѕеѓ Botti Also available in a 10 cc glass bottle with sterile dropper. 




















Neosporin 
Ophthalmic 
Solution, Sterile 
Polymyxin B- 
Gramicidin 


CONTRAINDICATIONS: 

This product is contraindicated 
in those persons who have 
shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may resultin 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


Ы 
ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


seat Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 





SELF ADHESIVE, DISPOSABLE LID HOLDER 


The Medica! Workshop lid holder means an end to cumber- 
some lid holding procedures during ophthalmic surgery. And 
it means no more axial pressure from full spreading of both 
eyelids. No more need for spreading both lids when it is 
more logical to spread only the upper (using superior rectus 
muscle suture traction as usual). And no more suture snaring. 
Made of pliable aluminum, this unique lid holder can be 
quickly bent to conform closely to the patient's orbital rim. 
And it is a disposable, gamma-sterilized, individually pack- 
aged instrument with an adhesive back that permits appli- 
cation with finger pressure. 

e Maximum field exposure e Pressure-free lid re- 
traction e Obstacle-free operating area e Preven- 
tion of suture snaring e Superior adliesive power 
e Gamma sterilization and disposability. 


Sold in Boxes of 25 units 
at $18.50 Per Box 


plus sales tax where applicable 


TO: Keeler Optical Products, Inc. 
456 Parkway, Lawrence Park Industrial Park 
Broomall, Pa. 19008 


| | 
| | 
| | 
| Please send me —— boxes of the Medical Workshop | 
| lid holder. Enclosed is my check for $. | 
Name l 
| Address | 
| Citys States ЗЕ ыа. | 
Ee QE cm nam ee eee Se -l 
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The Department of Ophthalmology and 
the College of Medicine of the 
University of lowa Announce the 
Fourth Course and Workshop on 


CLINICAL ECHOGRAPHY 


(Ultrasonic Diagnosis of Intraocular, Or- 
bital and Periorbital Diseases) 


TIME: Basic Course, June 3, 4 and 5, 1975; Advanced 
Workshop (registration limited), June 5, 6 and 7, 1975 


LOCATION: Department of Ophthalmology, University of lowa 
Hospitals, lowa City, lowa 


PURPOSE:  énstruction and practical training in current А-, B-, 
and Doppler scan techniques 


PROGRAM: ө Physical, Technological and Biological Basics 

e Standardization and Management of Equipment; 
Examination Techniques 

@ Echography of Intraocular Pathology with special 
emphasis on differential diagnosis of malignant 
melanomas and retinoblastomas, evaluation of 
vitrectomy-patients, and foreign body manage- 
ment 

@ Echography of Orbital and Periorbital Pathology 
with special emphasis on differential diagnosis 
of tumors 

è Biometry of the globe and orbit 


FACULTY 


Robert W. Barnes, M.D. Associate Professor, Surgery, 
University of lowa 

Frederick C. Blodi, M.D., Professor and Head, Ophthalmol- 
ogy, University of lowa 

Ross E. Brown, M.D., Associate Professor of Radiological 
Sciences (Ultrasound), University of Oklahoma Health 
Sciences Center, Oklahoma City, Oklahoma 

Brian Connor, M.D., Resident, Ophthalmology, University of 
lowa 

Barton L. Hodes, M.D. Director of Clinical Echography, 
Department of Ophthalmology, Northwestern University, 
Chicago, Illinois | 

Sandra L. Kaefring, Echographic Assistant, Ophthalmology, 
University of lowa 

Arthur H. Keeney, M.D., Ph.D., Dean, College of Medicine, 
and Professor of Ophthalmology, University of Kentucky, 
Louisville, Kentucky 

Leroy McNutt, M.D., Instructor, Ophthalmology, University of 
lowa 

Karl C. Ossoinig, M.D., Associate Professor and Course 
Director, Ophthalmology, University of lowa 

Edward W. Purnell, M.D., Director of Ophthalmology, Case 
Western Reserve University, Cleveland, Ohio 

Peter Till, M.D., Director of Clinical Echography, Department 
of Ophthalmology II, University of Vienna, Austria 

Atsushi Sawada, M.D., Echographic Fellow, Ophthalmology, 
University of lowa 

Steven Wolken, M.D., Instructor, Ophthalmology, University 
of lowa 


For detailed program and registration contact the Course 
Director: 


Karl C. Ossoinig, M.D. 
Department of Ophthalmology 
University of lowa Hospitals 
lowa City, lowa 52242 











Pilocar’ 

e 
Twin Pack 
(pilocarpine hydrochloride) 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solu- 
tions are buffered, stabilized solutions of 
pilocarpine hydrochloride and hydroxy- 
propyl methylcellulose. The solutions are 
available in concentrations of 0.5%, 1%, 2%, 
3%, 4% and 6% pilocarpine hydrochloride. 
All the concentrations, in addition to the 
respective amount of the pilocarpine, 
contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution 
containing potassium chloride, boric acid 
and sodium carbonate. 

ACTION: As a miotic for treatment of 
glaucoma, especially open angle glaucoma. 
INDICATIONS: As a miotic in the treatment 
of glaucoma, more specifically, the chronic 
simple glaucoma of the open angle type. 
While the closed angle glaucoma differs 
completely from the open angle glaucoma, 
Pilocar Ophthalmic may be used to relieve 
the tension in patients seen early, during 
hospital diagnostic tests, and prior to 
surgery. The most prevalent clinical appli- 
cation for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic 
glaucoma). Pilocar acts as a miotic to con- 
tract the pupil and reduce the intraocular 
pressure, thereby attaining the desired relief. 
In acute glaucoma, the objective aims at 
opening the anterior chamber to lower 
intraocular pressure by medical means, i.e., 
Pilocar, for at least 12 hours prior to 
emergency surgery. 

WARNING: For topical ophthalmic use 
only. If signs of sensitivity develop during 
treatment or irritation persists or increases, 
patient should be advised to discontinue 
use and consult prescribing physician. 
DOSAGE AND ADMINISTRATION: The 
initial dose is one or two drops. This is 
repeated up to six times daily depending on 
individual response. During acute phases, 
the miotic must also be instilled into the 
unaffected eye, as it may be subject to an 
attack of angle closure glaucoma. The 
frequency of instillation and the concen- 
tration of the Pilocar depends on the 
severity of the glaucoma and response of 
the patient. The ophthalmologist must 
ascertain just how much miotic is necessary 
for each individual patient. 

HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2—15 ml. plastic squeeze dropper tip 
bottles—0.5%, 1%, 2%, 3%, 4% and 6% 
pilocarpine HCI. Also available in single 

15 ml. plastic squeeze dropper tip bottles... 
same concentrations. 


SMP Division 


Cooper Laboratories (P.R.), Inc. me 
San German, Puerto Rico 00753 COS-139 




















The 


Glaucoma 


Cost is a troubling concern for today’s senior 
citizens. And cost of long-term medication can be 
especially worrisome for the glaucoma patient. 

So, why not help ease the cost burden by 
prescribing Pilocar" Twin Pack. 





Pilocar Twin Pack saves money 

Offers a full 30 ml. of pilocarpine in two 
convenient 15 ml. bottles. 

Available at a price lower than 30 ml. bottles 





of most other brands. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over a single 30 ml. 
size bottle. Patients can pack one in their pocket or 
handbag...leave one conveniently at home. 

Also, the small bottles help maintain sterility 
of the solutions. 

In short, it's easy to see how patient dividends 
add up with Pilocar Twin Pack. 





classic for the cost-conscious 


Please see brief summary on opposite page. 





Here’s what you can expect from our 


HYDROCURVE 


(hefilcon A) 


Contact Lens PHP* 


The lathe-cut, soft hydrophilic contact lens 
from Soft Lenses, Inc. 


First, you can expect a high quality finished product. Each lens is lathe-cut 
from a button of highly stable three-dimensional polymer. 

It is hydrated under stringent controls and subjected to thorough quality 
assurance checks. All lenses are shipped to you in sterile vials. 

You can expect good results from the unique advantages of our smal trial 
fitting set. In fact, you can get started with our standard nine-lens set. 

Yet this selection offers you a wide range of base curves and diameters. 
Enough to satisfy the majority of fitting problems in the correction of ametropia. 

And only a few ancillary products are required. 

With expanded production and our new computer system, you can expect 
prompt attention to shipments, even the biggest ones. Of course, you always 
have direct communication with Soft Lenses, Inc., through our toll free 
numbers. 

Our staff does virtually all the paper work. Technical representatives are 
also available in some areas. 

To get complete information about HydroCurve® products and supplies, 
call now, toll free (800) 854-2790—in California (800) 542-6000. We're 
expecting your call. 


HYDROCURVE 


The versatile one 


C» From Soft Lenses, Inc. 
A division of Continuous Curve Contact Lenses, Inc 
8006 Engineer Rd., San Diego, CA 92111 : Ё 
See prescribing information 


HydroCurve® Soft Lenses, Inc. “PHP (U.S. Pat. 3,721,657) Trade Mark of Automated Optics, inc which follows overleaf 
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HYDROCURVE* (hefilcon A) CONTACT LENS 


fabricated from PHP* polymer (poly (2-hydroxyethyl methacrylate) 
4696 Water 5496) 
DESCRIPTION—The HydroCurve® (hefilcon A) Contact Lens PHP* is 
a hemispherical shell of approximately 14 mm. chord diameter and 0.1 
to 1.0 mm. thickness. It consists of 4696 poly (2-hydroxyethyl 
methacrylate) and 5496 water by weight when immersed in normal 
saline. 
ACTIONS-—In its hydrated state a HydroCurve® (hefilcon A) Contact 
Lens PHP* becomes soft and pliable. When placed on the human 
cornea the hydrated lens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43. 
INDICATIONS —HydroCurve? (hefilcon A) Contact Lenses PHP* are 
indicated for the correction of visual acuity in persons with nondiseased 
eyes who have spherical ametropias; refractive astigmatism of 1.50 
diopters or less and/or corneal astigmatism of 2.00 diopters or less. 
CONTRAINDICATIONS—HydroCurve® (hefilcon A) Contact Lenses 
РНР * are contraindicated by the presence of any of the following 
conditions: 
1. Acute and subacute inflammations of the anterior segment of the 
eye. 
2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal secretion 
4. Corneal hypoesthesia. 
5. Any systemic disease which may affect the eye or be exaggerated by 
wearing contact lenses. 
WARNINGS 
Medicants and Eye Drops: The HydroCurve® (hefilcon A) Contact 
Lens PHP* must be stored ONLY in BOILNSOAK® Solution. No 
ophthalmic solutions or medicants, including conventional contact lens 
Solutions, can be used by HydroCurve® (hefilcon A) Contact Lens 
PHP* wearers prior to or while the lens is in place on the eye. Also, no 
solutions, including conventional contact lens solutions, other than 
BOILNSOAK® and the recommended cleaners BOILNSOAK® or 
Pliagel® or Soft/Mate® may be used on the HydroCurve® (hefilcon A) 
Contact Lens PHP* when the lens is off the eye. 
Abrasions and Infections: If the lenses become less comfortable to the 
wearer than when they were first placed on the wearer's corneas, this 
may indicate the presence of a foreign body. The lens should be 
removed immediately and the patient examined. If any eye abrasion, 
ulceration, irritation or infection is present, a physician should be 
consulted immediately. 
Lens Sanitation: Patients must adhere to recommended daily sanitary 
care of the HydroCurve® (hefilcon A) Contact Lenses PHP*. Failure to 
follow this procedure may result in development of serious ocular 
infections. 
Wearing Restrictions: The HydroCurve* (hefilcon A) Contact Lens 
PHP* should be removed before sleeping or swimming or in the 
presence of noxious and irritating vapors. 
Visual Blurring: When visual blurring occurs the lens must be removed 
until the condition subsides. 
PRECAUTIONS 
Storage: HydroCurve® (hefilcon A) Contact Lenses PHP* must be 
stored ONLY іп BOILNSOAK® Solution. If left exposed to air, the lenses 
will dehydrate. If a lens dehydrates, it should be soaked in BOILnSOAK* 
Solution until it returns to a soft, supple state. 
Cleaning and Disinfecting: HydroCurve® (hefilcon A) Contact Lenses 
PHP* must be BOTH cleaned and disinfected daily. One procedure 
does not replace the other. CLEANING is necessary to 
remove mucus and film from the lens surface. This can be 
accomplished by using either BOILNSOAK® or Pliagel® or 
Soft/Mate® on a daily basis. Excessive deposits may damage 
the lens; therefore, if this occurs, review care of lens with 
patient. 





with the Hydrotherm® 
Patient Unit and BOILNSOAK® Solution 
has been shown to prevent the growth 
of certain organisms, namely 
Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida 
albicans, and Herpes simplex, on the 
lens and in the HydroCurve® Carrying 
Case with the porta-FLOW® 
Transfer Unit (basket). 

HydroCurve® (hefilcon A) 

Contact Lenses PHP* must be 
cleaned daily with fresh ВОІ пЅОАК® 
or Pliagel® or Soft/Mate.® Fresh 
BOILnNSOAK® Solution must be used 
daily for storing the lenses. The 


<> 


HydroCurve* Soft Lenses, Inc "PHP (0 5 Pat 3.721.657). Trademark of Automated Optics, Inc. Soft Lenses. Inc is a division of Continuous Curve Contact Lenses, Inc 8006 Engineer Road. San Diego. California 92111 
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HydroCurve® Carrying Case must be emptied and refilled with fresh 
BOILnSOAKe Solution just before disinfecting the lenses. 

If a Hydrotherm® Patient Unit is not available for disinfecting the 
lenses, the lenses must be boiled in their Carrying case in a pan of water 
for 15 minutes. 

Hygiene: Patients must be instructed to wash and rinse hands 
thoroughly, and dry with a lint-free towel before handling the lenses. 

Cosmetics, lotions, soaps and creams must not come in contact with 
the lenses since eye irritation may result. If hair spray is used while the 
lenses are being worn, the eyes must be kept closed until the hair spray 
has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution and wait at 
least one hour before replacing the lenses. Too early replacement may 
allow the lenses to absorb residual fluorescein irreversibly. 

ADVERSE REACTIONS-—Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact lens 
solution containing preservatives. 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of the patient 
sleeping with the lens on or wearing a hypotonic lens. If a lens adheres 
for any reason, patients may be instructed to apply a few drops of 
BOILNSOAK® Solution and wait until the lens moves freely before 
removing it. 

Rainbows or halos around objects or blurring of the vision may occur 
if the lenses are worn continuously for too long a time. Removal of the 
lenses and a rest period of at least one hour generally relieves these 
symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are not 
normal; if these symptoms occur, the patient should be examined to 
determine their cause. 

DOSAGE AND ADMINISTRATION Conventional methods of fitting 
contact lenses do not apply to HydroCurve® (hefilcon A) Contact 
Lenses PHP*. For a detailed description of the fitting technique, refer to 
the HydroCurve* Fitting Guide, additional copies of which are available 
from: Soft Lenses, Inc., 8006 Engineer Road, San Diego, California 
92111. 

There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to the patient: 


Maximum Wearing Time 
(Continuous Hours) 


Maximum Wearing Time 
(Continuous Hours) 
8 


Day 
8 


9 8 
10 10 
11 12 
12 14 
13 15 
14 all waking hours* 
“Lenses should never be worn 24 hours а day. 


Care must be taken on the initial visit to assure that the patient is 
supplied with a HydroCurve® Patient Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact lens, 
regular recall visits are necessary to assure patient health and 
compliance with instructions. 
In Use Durability: With normal use and patient 
care, HydroCurve® (hefilcon A) Contact 
Lenses PHP* have been shown to be 
durable for a minimum of one year. 
HOW SUPPLIED Each lens is 
supplied sterile in a glass vial 
containing sterile normal saline 
solution. The glass vial is marked with 
the base curve, dioptric power, 
diameter, thickness and the 
manufacturing lot number of the lens. 
To assure proper lens care and 
handling, each HydroCurve® patient 
must be supplied with a complete 
HydroCurve® Patient Care Kit. 
The HydroCurve® Patient Care Kit is 
a package required for lens cleaning, 
disinfecting and storing consisting of 
the following: 
porta-FLOW® Transfer Unit (basket) Cat. #1001 


HydroCurve® Carrying Case Cat. #1002 
Hydrotherm: Patient Unit Cat. + 1003 
BOILnSOAK:- Solution Cat. #1004 


Pliagel- Sterile Cleaner (optional) ог Cat. +1005 
Soft /Mate- Sterile Cleaner (optional) Cat. 3t 1006 
Patient Instructions Cat. #1007 


* 1974 Continuous Curve Contact Lenses. Inc 
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Before prescribing, please con- 
sult complete product infor- 
mation, a summary of which 
follows: $ 


Indications: For adjunctive 
treatment of chronic simple 
(open angle) glaucoma, sec- 
ondary glaucoma, and pre- 
operatively in acute angle 
closure glaucoma where delay 
of surgery is desired in order 
to lower intraocular pressure. 


Contraindications: Severe or 
absolute glaucoma and chronic 
noncongestive angle closure 
glaucoma. Of doubtful use in 
glaucoma due to severe periph- 
. 
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Often well tolerated by 
patients who have proved 
intolerant to acetazolamide 


*In chronic simple (open-angle) 
glaucoma and secondary glaucoma. 


eral anterior synechiae or 
hemorrhagic glaucoma. 
Adrenocortical, hepatic, or 
renal insufficiency; electrolyte 
imbalance state, e.g., hyper- 
chloremic acidosis; sodium and 
potassium depletion states. 


Warnings: Although terato- 
genic effects demonstrated in 
rats at high doses have not been 
evidenced in humans, Meth- 
azolamide should not be used 
in women of child-bearing po- 
tential or in pregnancy, espe- 
cially in the first trimester, 


unless the expected benefits out- 


weigh potential adverse effects. 
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b.i.d. or t.i.d. dosage pro- 
vides greater convenience, 
easier compliance, as 
compared with q.i.d. 
tablet preparations 


Precautions: Use with caution 
in patients with cirrhosis or 
hepatic insufficiency to forestall 
hepatic coma; those on steroid 
therapy; those with pulmonary 
obstruction or emphysema to 
avoid acidosis. Electrolyte 
balance should be maintained. 
Although not reported thus 
far with this drug, reactions 
common to sulfonamide 
derivatives, such as fever, 
leukopenia, hemolytic anemia. 
bone marrow depression or 
renal calculi, may occur. 


Problems 


Potent carbonic anhydrase 
inhibitor that decreases 

aqueous secretion to effec- 
tively control glaucoma 


$ 


Often successful when 
patients fail to respond to 
the leading oral anti- 
glaucomatous agent 


May provide comple- 
mentary effect when used 
with miotics. . . will not 
interfere with activity of 
other topical agents 


Adverse Reactions (relatively 
mild and disappear on with- 
drawal or dosage adjustment) : 
anorexia, nausea, vomiting; 
malaise, fatigue or drowsiness, 
headache; vertigo, mental con- 
fusion, depression, paresthesias. 
Urinary citrate excretion and 
uric acid output is decreased 
during use of this drug, but 
urinary calculi have not 

been reported. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company Pearl River, New York 10965. 
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LACRIMAL DRAIN 


*Star-Glo Industries Patent No. 3484337 


INDICATIONS: Primary canaliculi occlusion, 
obstruction following previous radiation ther- 
apy, following removal of the lacrimal sac, 
and congenital absence or obstruction of the 
canaliculi. 


CONSTRUCTION: A semi-rigid tube com- 
posed of a silicone rubber with a specially 
bonded teflon lining* for the absolute maxi- 
mum in drainage or fluid transport. Problems 
such as obstruction, incrustation and the like 
are practically eliminated. 


AVAILABILITY: Each tube is individually 
packaged and sterile. Adult & Pediatric sizes 


Lacrimal Drain @ $17.50 ea. 











EXPO BUBBLE BANDAGE 





OUR CONCEPT IS CLEAR 


INDICATIONS: immediate postsurgical ap- 
plication following 1) cataracts 2) corneal graft- 
ing 3) oculoplastic surgery 4) extraocular muscle 
surgery 5) cosmetic blepheroplasty. The bubble 
provides protection, immediate vision, moist 
chamber, sterility, and disposability. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each 
individually packaged & sterile. U.S. Pat. pend. 


ORDER BLANK 


Expo Bubble bandage @ $5.40/doz. 


ADDRESS 


TOTAL 


*make all checks payable to PROCEDURE MEDICAL PRODUCTS Ltd. 
P. O. BOX 229 NEW YORK, N.Y. 10033 


TEL: (201) 444-0300 


SPECTRUM OF OR. 
STERILITY 
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Nine frequently used ophthalmic 
medications in a delivery system 
of unique convenience 


...color-coded caps for fast identification... 
peel-away envelopes for ready delivery to 
surgeon or instrument tray...assured O.R. 
sterility...packs have complete interior sterility... 
exterior envelopes easily sterilized with 
alcohol...virtually no risk of package edge or 
tray contamination...tubes have no-roll flat 
ends, maximal drop control...and every tube 
contains a realistic quantity of medication. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 


San German, Puerto Rico 00753 264-2 / COR-596 1 
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rcling bang around the globe. 
‚тау Obtaineq With minimum 
a Combination of implants, under the Circling element, 
The two Circling Bands #249 and #40 have the same Cross-section and therefore the same 
tensile Strength, 4 Special Series of implants has been designed for use w each of 
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SEPIUS Spray 








consistent accuracy 


Unlike inconsistent drop delivery, MISTURA 
assures more precise therapy. Placed flush 

over the orbit, it delivers a gentle pre-measured 
mist equal to 1.7 drops per application. 


no help needed to apply 


It's the topical delivery system engineered for 
accurate and convenient self-application. 
It ends patient-dependence on someone 
else to apply medication, minimizing the 
possibility of missed doses when no help is 
available, or wasted medications when the 
help-needing patient uses dropper 
medications by himself. Dropper-phobics, 
loners, invalids, geriatric and parkinsonian 
patients, will especially appreciate the 
difference. 


not an aerosol, but a gentle metered mist 


engineered for safety 


AISTURA avoids the droppers potential for 
eye injuries, especially when used by patients 
with vision or coordination problems. The 
eye-scope fits flush over the orbit to prevent 
accidental entry. 


protects against patient dropout 


AMISTURA encourages patient loyalty. It’s easy 
to use at home or away. Patients will feel 
free to use it in public. It may be applied 
without bending the body or tilting the head. 
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color-coded target ——— — — —* 


metering 
seal valve 


container cap 


piston base 


accumulator 


stainless steel 
responser 


stainless steel 
spherical valve 


no 
propellants 
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1.7 drops per stroke 


no corneal 
contact 





STURA 


Ophthalmic Spray 


Engineered to assure 
precise dosage for 
more precise therapy 


Encourages patient adherence to scope minimizes the possibility of injury. 
dosage regimen Gentler than a drop, faster than a blink 
Due to its reliability—1.7 drops per MISTUR beats the blink reaction with its 
application — gentle mist and push- gentle mist, minimizing the possibility of 


button simplicity, MISTURA helps achieve dosage waste or error. Unlike drops, 
consistent compliance with your regimen. it provides instant contact with the entire 


It avoids "dropper-phobia" and absorbing surface. 

encourages every patient type to Straightforward delivery 

maintain therapy. AISTURA ends the need for awkward, 
A wide margin of safety uncomfortable positions. It’s placed 

MISTURA was engineered to prevent directly over the eye and rests on the 

global contact. Its ultra-smooth eye- cheek for controlled use. 
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Ophthalmic Spray 

better because it avoids 
the inconsistency of 
drop medication usage 





Test results of 12 ophthalmic products 
in squeeze-type plastic bottles reveal: 


- Drop-weight and drop-size increased as the dispensing angle increased— 
even when using identical products made by different manufacturers. 


- Variations in drop-weight as great as 5496 from product to product. 
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LEGEND: 
A=Flat Surface Orifice 
B = Concave Surface Orifice 


C=Convex Surface Orifice —Friction Rib 


D= Convex Surface Orifice 
E = Unit dose dispenser 
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Tests conducted by the Lederle Pharmaceutical Product Development Section 








Average 
Dispensing Average Drop Weight Drops/ml. 
Ophthalmic Orifice 45° 90° 45° 90° 
Atropine 1% A 37.6mg 48.9 mg. 30.2 22.6 
Pilocarpine HCI 296 A 33.0 44.4 28.6 21.6 
Homatropine HBr 2% A 36.2 45.9 27.6 20.2 
Scopalamine HBr 1/4% A 36.1 47.1 28.8 21.3 


Pilocarpine Nitrate 2% B 40.3 47.0 24.4 19.8 
Epinephrine НСІ .65% В 43.9 49.5 244 20.8 
Pilocarpine HCI 296 B 40.9 49.4 21.4 19.8 
Proparacaine HC! 0.5% B 31.6 35.0 30.8 30.3 
Phenylephrine 10% C 29.5 34.4 29.4 29.0 
Pilocarpine HCI 296 © 344 36.6 25.4 28.0 
Tetracaine HCI 0.5% D 35.2 97.2 29.8 29.0 
Mild Silver Protein 2096 E 24.0 29.3 38.5 38.5 


Please see prescribing information on last page of this advertisement. 
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Ophthalmic Spray 
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I can use a dropper- 
Without difficulty 
- Encourages patient adherence to dosage regimen 
- Consistent dosage accuracy 
: No mirror needed 
· Handsome streamlined design 
-Can be used anywhere 


- No need for awkward positions 
: Fast coverage 
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I can't use a dropper at all 
- “Straightforward” delivery— eliminates the need for 

patient to bend his head back 
- Even tremor patients can apply 
- No thin tapered end to cause global injury 
: No eye contact with medication outlet 
: Gentler than a drop, faster than a blink 


engineered for all your patients 
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Ісап use a dropper- 
with some difficulty 


- Easy to self-apply at home or away 

: No aiming, no wasted medication 

: No mirror needed 

: Held against orbit to assure steadiness 
Engineered to promote dosage adherence 
- A wide safety zone to prevent injury 

: No need for patient to bend his head back 


l've never used a dropper 


- Designed to avoid “dropper phobia” 4 
- No experience needed 
: No practice needed—patient instructions make it 


as easy to use as pressing a button 


: No blink reaction to waste dosage 

- Engineered for safety 

: Designed for immediate patient acceptance 

- Consistent accuracy —4.7 drops per application 
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The help-needed patient The vertigo-prone The tremor patient 

No help needed when he No need for awkward positions The eye scope rests against 
uses self-applying MISTURA. with MISTURA. orbit to assure steadiness. 
The self-conscious The uncoordinated The geriatric 

May be taken without help, No misses with MISTURA, no fear No help needed, no aiming, 
without bending head back. of dropper induced optic injury. no misses. 
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Please see prescribing information on last page of this advertisement. 
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Lederle offers: 


14 different choices for using today’s major 
breakthrough in ophthalmic delivery systems. 


THON, Federal uw prohibits 
pasing without prescription D 
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MISTURA" E 
epinephrine 
ie 
- OPHTHALMIC 
SOLUTION 


...апа many more to com 


AMISTURA" D.Zn 
Pherylephine НСІ 
ONY with 

Zr Sultate O25% 


OPHTHALMIC 


E SOLUTION 


15ml G- 


MISTURA E 


Í epinephrine 


HCI 


Í OPHTHALMIC 
SOLUTION 
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Please see prescribing information on last page of this advertisement. 
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Ophthalmic Spray 


MISTURA © D Phenylephrine HCI 0.12% Ophthalmic Solu- 
tion Sterile 
Description: MISTURA D is a decongestant that whitens the eye and 


relieves minor eye irritations caused by hay fever, colds, dust, wind, 


swimming, sun, smog or hard contact lenses 

Contains: Phenylephrine НСІ 9.12% with: antipyrine 0.1%, sodium 
phosphate dibasic, sodium phosphate monobasic, disodium edetate, 
sodium acetate, sodium thiosulfate, benzalkonium chloride 1:25,000 
and purified water. Hydrochloric acid or sodium hydroxide is added to 
adjust pH to approximately 6.75. 

Directions: Use 1 mist application in the affected eye(s). May be repe- 
ated in 3 or 4 hours as needed. 

When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA D 

Caution: Should not be used іп the presence д! narrow-angle 
glaucoma. 

Warning: If irritation persists or increases, discontinue use. Keep con- 
tainer tightly closed. 

NOTE: Not for use with the soft contact lens. 

How supplied: Available in sterile 15 ml. mist dispensing bottles 
MISTURA Ê D.Zn Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 

Description: Zinc sulfate 0.25%, phenylephrine HCI 0.12% with 
benzalkonium chloride (0.0075%), polysorbate 80, sodium bisulfite, 
sodium citrate, sodium chloride, (and purified water). Sodium hydroxide 
is added to adjust pH to approximately 6.9. 


Actions: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly 
astringent solution of zinc sulfate and phenylephrine that provides 
prompt symptomatic relief of ocular irritation by whitening the inflamed 
eye and reducing mucus 

Indications: MISTURA D.Zn can be used when an astringent and 
decongestant is needed for relief of minor eye irritations such as those 
associated with hay fever, colds, dust, wind, sun, smoke, smog, swim- 
ming or hard contact lenses. 

Contraindications: MISTURA D.Zn should not be used in the presence 
of narrow-angle glaucoma 

Warnings: If irritation persists or increases, discontinue use and consult 
a physician. 

Dosage and administration: Use 1 mist application in the affected 
eye(s). May be repeated in three or four hours as needed 

When used according to accompanying directions for use, each applica- 
tion delivers approximately 1.7 drops of MISTURA D.Zn. 

NOTE: Keep container tightly closed. Not for use with the soft contact 
lens. 

How supplied: Available in sterile 15 ml. mist dispensing bottles 
MISTURA © C Carbachol Ophthalmic Solution Sterile 
Contains: Carbachol 0.75%, 1.5%, 3% with: benzalkonium chloride 
1:20,000, disodium edetate, sodium chloride, potassium chloride and 
purified water. Hydrochloric acid or sodium hydroxide is added to adjust 
the pH to approximately 5.6. 

Actions: MISTURA C carbachol provides a more rapid and prolonged 
miosis than pilocarpine and can lower intraocular pressure when other 
miotics have had to be replaced due to irritation, insensitivity or insuffi- 
cient potency. 

Indications: Effective in reducing intraocular pressure in open-angle or 
narrow-angle glaucoma. Particularly useful in eyes which have become 
irritated by or resistant to pilocarpine. 

Contraindications: Carbachol is contraindicated in the presence of 
corneal abrasion and should never be administered orally or by injection. 
Miotics are contraindicated where pupillary constriction is undesirable 
Such as in acute iritis. 

Precautions: Administer with caution if the epithelial barrier of the 
conjunctiva and cornea has been reduced by topical anesthetics, 
tonometry or trauma or if the patient is asthmatic. Headache and ciliary 
spasm with resultant temporary decrease in visual acuity may occur. 
Dosage must be individualized to avoid aching of the eye and frontal 
headache caused by constriction of the iris sphincter and ciliary muscle 
spasm. 

Dosage and administration: One mist application two to three times 
daily. However, the dosage should be adjusted to meet the needs of the 
individual patients. This is made easier with MISTURA C available in 
three strengths. 


When used according to the accompanying directions for use, each ap- 
plication delivers 1.7 drops of MISTURA C 


How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA 9 E I-epinephrine Ophthalmic Solution Sterile 
Description: Contains: levo-epinephrine (as the HCI) 0.25%, 0.5%, 1%, 
2% with: benzalkonium chloride, sodium metabisulfite, disodium ede- 
tate, sodium chloride, hydrochloric acid qs ad pH approximately 3.0, and 
purified water. 


Actions: The capacity of MISTURA E /-epinephrine to decrease the 
aqueous inflow in open-angle glaucoma has been well documented. 
Studies have also shown that prolonged topical epinephrine therapy 
offers significant improvement in the coefficient of aqueous outflow. 
(Becker! found that 55% of 72 patients showed a 50+% increase in out- 
flow facility 6-24 months after initiation of topical epinephrine therapy) 
MISTURA E is effective alone in reducing intraocular pressure, and is 
particularly useful in combination with miotics for difficult-to-control pa- 
tients. The addition of MISTURA E to the patient's regimen often provides 
better control of intraocular pressure than miotics alone (Ballentine and 
Garner? indicated that with 80% of the uncontrolled open-angle 
glaucoma patients control might be expected with the addition of topi- 
cal epinephrine therapy) 

Indications: Chronic simple glaucoma. 

Contraindications: Should not be used in patients who have had an 
attack of narrow angle glaucoma since dilation of the pupil may trigger 
an acute attack. 

Warnings: Undesirable side reactions may include: eye pain or ache, 
browache, headache, conjunctival hyperemia and allergic lid reactions. 
Adrenochrome deposits in the conjunctiva and cornea after prolonged 
epinephrine therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and should be 
used with caution in these patients?. 

Precautions: Epinephrine in any form is relatively uncomfortable upon 
instillation. However, discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dila- 
tion cf the pupil may trigger an acute attack of glaucoma. 

Dosage and administration: The usual dosage is 1 mist application 
once or twice daily. However, the dosage should be adjusted to meet the 
needs of the individual patients. This is made easier with MISTURA E 
available in four strengths. 

When used according to the accompanying directions for use, each ap- 
plication delivers 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discolors or 
a precipitate forms it should be discarded. Not for injection. 

How supplied: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml 
mist dispensing bottles. 

REFERENCES 

1. Becker, B., Pettit, T.H., and Gay, A.J.: Arch. Ophth. 66:219, 1961 

2. Ballentine, E.J., and Garner, L.L.: Arch. Ophth. 66:314, 1961 

3. Kolker, A.E., and Becker, B.: Arch. Ophth. 79:552, 1968 

MISTURA ? P Pilocarpine Hydrochloride Ophthalmic 
Solution Sterile 

Contains: Pilocarpine HC! Y;?o, 1%, 2%, 3%, 4%, with: benzalkonium 
chloride 1:25,000 as a preservative sodium acetate, disodium edetate, 
sodium chloride, and purified water. 

Indications: MISTURA P pilocarpine HCI is indicated for: 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mydriasis in an acutely glaucomatous situation. 
3. Use following treatment with cycloplegics to reverse mydriasis. 
Precaution: Undesirable side reactions to MISTURA P are rare; 
however, on prolonged use, classic mucosal sensitization to pilocarpine 
may occur. 

Dosage and administration: 

1. For glaucoma, the recommended dosage is 1 mist application two to 
four times a day of the selected concentration; patient response may be 
variable. 

2. To aid in emergency miosis, 1 mist application of the higher concen- 
trations should be used. 

3. The dosage and strength required to reverse mydriasis depends on 
the cycloplegic used. 

When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA P 


How supplied: MISTURA P pilocarpine HCI Y;9o, 1%, 2% 3%, 4%, is . 


available in sterile 15 ml. mist dispensing bottles. 


LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965. 
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arnes-Hind now brings you 

Soft Mate, a unique new soft hydrophilic 
contact lens cleaner for the HydroCurve 
(hefilcon A) Contact Lens РНР“ 


Soft Mate Cleaner is an especially formu- 
lated cleaning solution for soft contact 
lenses. It is designed to effectively remove 
the naturally occurring tear residues and 
other tenacious deposits frequent 
associated with soft lens wearing. lt contains: 
*an active non-ionic surfactant system 
for cleaning. 
* a surface active polymer with slight 
viscosity for easy handling. 
* ап alkaline pH to maximize removal of 
proteinaceous debris. 
The Soft Mate formula comes in a sterile 
reserved isotonic vehicle. In use, Soft 
ate is readily rinsed off the lens, leaving 
it sparkling and hygienically clean. 
Provide your HydroCurve patients with 
Soft Mate. It is now available in quantity 
through Soft Lenses, Inc., 8006 Engineer 
Road, San Diego, California 92111, or your 
patients can purchase it conveniently over 
the counter at their local pharmacy. 


How Supplied: 30 ml plastic bottle, List No. B 630 | s — i aj 
Contents: Octylphenoxy (oxyethylene) ethanol and t 
Hydroxyethyl cellulose in isotonic sodium chloride Innova Ive 
solution preserved with thimerosal 0.004% and disodium 


Mense advance in 
E me el gga Inc. soft lens cleaning 


Sunnyvale, California 94086 





HydroCurve™ Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,657) Trade Mark of Automated Optics, Inc. 


Pure Comfort 


Comfort Drops™, the soothing 

new solution from Barnes-Hind" 
that conditions and cares for contact 
lenses. It's the first solution to 
cushion, rewet and clean contact 
lenses while they are being worn. 
With no stinging or blurring. 


Comfort Drops will not only bridge 
the initial adjustment period 
experienced by many new contact 
lens patients, but will also provide 
mid-day comfort for all contact 
lens wearers. 


Recommend Comfort Drops... 
pure comfort for contact lens 
wearers... any time of day. 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. 


895 Kifer Road, Sunnyvale, California 94086 
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CONOID LENSES” 


for Indirect OphthalMmoscopy 
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x CONOID® 


NOW FEATURED IN 
CLEAR WHITE OR SOLID 
YELLOW OPHTHALMIC 
CROWN GLASS 





World-famous Volk diagnostic lenses are immediately lenses reduce total radiant energy for greater safety and 

available! Each lens has a front ASPHERIC surface, comfort by removing unnecessary blue and violet light. 

precision ground and polished, and an exact coacting Larger diameter lenses for examination and large field 

spherical back surface, producing superior illumination of view; smaller lenses for retinal surgery and 

of the fundus, greater patient comfort and tolerance, and observation. Order from leading ophthalmic instrument 

an aberration-free aerial image of the fundus. Our yellow dealers. Send for technical bulletin. 
SPECIFICATIONS DIAGRAM SHOWING LARGE, CLEAR, 


UNDISTORTED 3-DIMENSIONAL AERIAL IMAGE 
PRODUCED BY VOLK CONOID LENS 








LARGE STANDARD 
DIAMETERS DIAMETERS 

SPECIFY CLEAR WHITE OR YELLOW LENSES 
14-D 52mm 45mm 


20-D 48mm 35 mm 
P, == — e| i 


Manufacturer | ECH OPTICS, INC. U.S.A. 


7255 INDUSTRIAL PARK BOULEVARD 
MENTOR, OHIO 44060/(216) 942-6161 
























SECOND ANNUAL CORNEAL MICROSURGERY COURSE 
UNDER THE AUSPICES OF 
THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 


MAY 1, 2 and 3, 1975 
SPEAKERS 


S. ARTHUR BORUCHOFF, M.D. 
STUART I. BROWN, M.D. 
JORGE N. BUXTON, M.D. 
HERNANDO CARDONA, M.D. 
D. JACKSON COLEMAN, M.D. 
DOMINICK DIMAIO, M.D. 
FRANK B. HOEFLE, M.D. 


GERALD B. KARA, M.D. 
RICHARD H. KEATES, M.D. 
J. HARRY KING, M.D. 
ENRIQUE MALBRAN, M.D. 
FRANK POLACK, M.D. 

A. BENEDICT RIZZUTI, M.D. 


LECTURES, SLIDES, FILMS, LIVE CLOSED-CIRCUIT TELEVISED SURGERY AND SUPERVISED PRACTICE 


MICROSURGERY SESSIONS. 
Registration limited to 20 


Registration Fee: 
Residents: $150.00 


For Registration and further information, please write: 


$400.00 (Luncheons and Dinner included) 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





PRESBYTERIAN HOSPITAL 
OF 
PACIFIC MEDICAL CENTER 


HIGHLIGHTS OF MODERN OPHTHALMOLOGY 
June 12-13, 1975 
Golden Gateway Holiday Inn 
San Francisco 
This annual conference is designed to provide the practicing oph- 
thalmologist with up-to-date information on new concepts and 
techniques in many rapidly advancing aspects of ophthalmology. 


THE SUBJECTS INCLUDE: 
New methods for cataract surgery, including phaco- 
emulsification and intraocular lenses 
Soft contact lenses 
Treatment of macular disease 
Glaucoma: new methods in diagnosis and treatment 
Advances in the treatment of ocular infection 
Up-to-date information on fluorescein, retinal and 
vitreous surgery, and malpractice 
New and rediscovered techniques in strabismus 
Modern treatment of corneal disease 


THE FACULTY INCLUDES: 
Gilbert W. Cleasby, M.D., Chairman 
Jerome W. Bettman, M.D. 

John C. Cavender, M.D. 
Wayne E. Fung, M.D. 

Henry S. Metz, M.D. 

Bruce E. Spivey, M.D. 
Robert L. Stamper, M.D. 
Robert G. Webster, Jr., M.D. 


REGISTRATION: 
Tuition: $150 (Residents and Fellows: $75) 


Please write to: Continuing Education, Pacific Medical Center, 
P.O. Box 7999, San Francisco 94120 


FACULTY PLACEMENT SERVICE 
ASSOCIATION OF UNIVERSITY 
PROFESSORS 
OF OPHTHALMOLOGY, INC. 


The Faculty Placement Service of the Associ- 
ation of University Professors of Ophthalmolo- 
gy, Inc. is established to aid ophthalmologists, 
physicians in related fields, and vision research 
scientists interested in becoming associated 
with University Ophthalmology Programs. This 
service functions by receiving information from 
applicants and distributing this material to Oph- 
thalmology Program Chairmen. 

Application forms may be obtained from the 
Secretary-Treasurer of the Association of 
University Professors of Ophthalmology, Inc. 

To participate in the Faculty Placement Ser- 
vice send the completed application form anda 
registration fee of $15.00 to: 

Jonathan D. Wirtschafter, M.D. 
Secretary-Treasurer, AUPO 
Department of Ophthalmology 
University of Kentucky Medical Center 
800 Rose Street 
Lexington, Kentucky 40506 
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Obrite. The professional cleaner thal stops 
foocino and static on your olasses or contact lenses. 












No more taping over 
surgical masks. 
OBRITE® Keeps 
spectacles and 
loupe clear. 


Works while 

you play. 
On thecourse,off the 
court orunderwater, 
OBRITE® prevents 
fogging, static, 
or film. 


Works while | 
you watch. т\т | 


M. 
AJ 


OBRITE? gives every contact 
lens or glasses wearer a new outlook. 
Just spray it on from the convenient 
applicator bottle and look out! roe 
OBRITE® was extensively testedagainstthe |j i 
claims of other major eye ware cleaners. - d 
Two outstanding features of OBRITE® 
were very convincing: OBRITE® com- 
pletely stops fogging under the most 
adverse conditions and leaves NO after- 
film or smears on plastic or glass surfaces. 
And OBRITE®holds up, hour after hour, 
longer than any other solution compared, 


for crystal clear protection. Obrile- 
= 


= Contact Lens Division 
Instrument Division 
SU Optical Service Division 
Solutions Division 


Milton Roy Company * Ophthalmic Group * Milroy Laboratories Division 
P.O. Drawer 849, Sarasota, Florida 33578 * (813) 755-1526 











PERKINS HAND-HELD 
APPLANATION TONOME TER 


The Perkins hand-held applanation tonometer features a 
Goldmann doubling prism mounted on a counterbalanced arm. 
The change in force is obtained by the rotation of a spiral spring. 
Therefore the instrument can be used with your patient in any 
position—reclining or upright. 


The operating principle is the same as 
the Goldmann applanation tonometer. The 
applanating surface is placed in contact 
with the cornea, and the force applied is 
varied until a fixed diameter of applanation 
is achieved. 


Beautifully designed and constructed 
for outstanding convenience and ease of 
operation. Bearing pivots of hardened 
steel work in synthetic sapphire jewel 
bearings. Constant flicker-free illumination 
is provided by power cells housed in the 
base. With proper care this fine instrument 
will provide you with long, dependable 
service. A certificate of accuracy is issued 
with each instrument. 





СЄЛӨӨ@0 7... ЕА р ае $575.00 


HOUSE OF VISION 
INSTRUMENT СО. 


A Division of the H.O.V. Optical Co., Inc. 
137 North Wabash Avenue, Chicago, Illinois 60602 (312) 346-0755 
ATLANTA * CHICAGO * DALLAS * HOUSTON * LOS ANGELES * NEW YORK * SAN FRANCISCO 


3c T aal 


THE UNIVERSITY OF SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


Presents a 
POSTGRADUATE COURSE 


PRACTICAL MANAGEMENT 
OF 
CORNEAL AND EXTERNAL 
DISEASE PROBLEMS 


GUEST FACULTY: USC FACULTY: 


STUART I. BROWN, M.D. A. RAY IRVINE, M.D. 

DAN B. JONES, M.D. ANTHONY B. NESBURN, M.D. 
HERBERT E. KAUFMAN, M.D. STEPHEN J. RYAN, M.D. 

A. EDWARD MAUMENEE, M.D. WILLIAM H. SPENCER, M.D. 
THOMAS H. PETTIT, M.D. T. RODMAN WOOD, M.D. 
RONALD E. SMITH, M.D. 


This course is oriented toward the practicing clinician. The diagnosis and office approach to corneal 
and external diseases will be stressed. The role of the laboratory in the medical and surgical manage- 


ment of these disorders will be discussed. 


JUNE 19 AND 20, 1975 


REGISTRATION FORM: 
NAME 

ADDRESS 

CITY 


*Registration fee: $150.00 Make checks payable to University of Southern 
Residents: $ 25.00 California, School of Medicine, Postgraduate Divi- 
sion, 2025 Zonal Av. Los Angeles, Calif. 90033 
(213) 226-5232 
*Includes meals and 
June 19 banquet 





PE ophthalmics 


help take 
the pressure off... 





color coded vials 
ES 
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PINK YELLOW LAVENDER GREEN BLUE 
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Simplify identity — Simplify RX 

Simplify instructions — Simplify usage 

15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 

Vo % (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 
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AUTOSWITCH by Diversatronics, Inc. 


It's available now. Always on call to make your 
work easier and faster to reduce the fatigue of 
daily routine. Autoswitch is the answer to more 
efficient examination procedures. 


Every minute of every working day, Autoswitch 
pays for itself again and again by saving your 
most precious asset: Time. 


Lifting an instrument automatically programs your 
lighting for a given procedure. Examples: Lift the 
ophthalmoscope—the room lights go off and the 
high point fixation light comes on. The ophthalmo- 
scope is fully ready for use. Lift the retinoscope— 
the room lights dim to a preset level; the eye-level 
muscle light and the retinoscope are activated. 





Install your Autoswitch panel any- 
where you find it most convenient. 
Installation is very simple. 


Touch a button under the slit lamp—it is ready for 
use as the room lights instantaneously dim. Lift the 
indirect ophthalmoscope and the room lights go off. 


In short, Autoswitch is pre-programmed to serve 
your every need. Provision for the holding and 
functioning of five hand instruments of your choice, 
in addition to the slit lamp, and indirect ophthalmo- 
scope make your Autoswitch servant an important 
part of your working day. 


You can install Autoswitch wherever you like. No 
additional space is required. 


Truly, this silent servant warrants your investiga- 
tion. Call or write today. We will be happy to send 
you details and arrange for a demonstration. 


YOUR SILENT ASSISTANT 


U.S. Pat. No. 3724931 
2 
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HERE SE DON diversatonics.. 
THAT PAYS FOR ITSELF 
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3 э 456 Parkway, Lawrence Park Industrial Park, Broomall, Ра. 19008, (215) 353-4350 
Ж КЕ Е LE В 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 





INCORPORATED 1969 


YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant In Ophthalmology! 


CERTIFICATION will document competence and ability. 


CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, Ophthalmic 
Assistant-A, and Ophthalmic Technician. Examination may be waived for the Ophthalmic 
Assistant-B who meets certain criteria. The oral/practical test for Ophthalmic Technicians is 
given in September at the annual meeting of the Joint Commission on Allied Health Personnel in 
Ophthalmology. Help your assistant to participate in this program sponsored by physicians 
representing all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


ROCHESTER 
EYE BANK 


CORNEAL DISEASE 
FELLOWSHIP 


Applications are invited for a full-time Clini- 
cal Fellowship in corneal diseases under the 
direction of Dr. James Aquavella in conjunc- 
tion with the Dept. of Ophthalmology of 
Park-Ridge Hospital. The fellowship is 
awarded annually although it is possible for a 
successful applicant to apply for a second 
year. 


Address inquires to: Executive Director. 
Rochester Eye & Human Parts Bank, Inc., 311 
Alexander Street, Rochester, N.Y. 14604 





JOINT COMMISSION 
ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 


1575 University Avenue 
St. Paul, Minnesota 55104 


Columbia University 
College of Physicians and Surgeons 


NEW YORK, N.Y. 
and the Edward S. Harkness Eye Institute 


POSTGRADUATE COURSES 


ULTRASONIC TOMOGRAPHY 
OF THE EYE AND ORBIT 


FRIDAY AND SATURDAY MAY 30th and 31st, 1975 
Under the Direction of 
D. Jackson Coleman, M.D. 
Faculty: Richard L. Dallow, M.D. 
Frederic L. Lizzi, D. Eng. Sci. 
$150.00 


EVALUATION AND MANAGEMENT 
OF OCULAR AND ORBITAL TRAUMA 


SATURDAY, JUNE 21st, 1975 


D. Jackson Coleman, M.D. 
Stephen L. Trokel, M.D. 


Robert Machemer, M.D. 


Directed By: 
Guest Speaker: 


Faculty: Arthur Gerard De Yoe, M.D. 
Robert M. Ellsworth, M.D. 
$75.00 William C. Cooper, M.D. 


For information and application write Jose M. Ferrer, Jr., 
M.D., Associate Dean, 630 West 168th Street, New York, 
New York 10032 













Setting up 
a new office 
soon? 


OPTICAL ASSOCIATES WILL GUARANTEE 
THE LIST PRICE AT THE TIME YOUR 
ORDER IS PLACED AS LONG AS 
YOU ACCEPT DELIVERY WITHIN 
SIX MONTHS FROM 
DATE OF ORDER... 










SERVICE . . . an important part of the equipment we sell! 
Optical Associates is the only full service instrument supplier in the 


industry . . . we'll handle everything you need including design, con- 
struction, remodeling, furniture, instruments, repairs, etc. 


We're equipped to sell and service optical instruments throughout the U.S. 
Financing and leasing plans are available. 


€ MAJOR MANUFACTURERS REPRESENTED @ LOANERS AVAILABLE 
© BIDS PROVIDED ON NEW PURCHASES € TRADE-INS ON PURCHASES 
@ LARGE INVENTORIES FOR PROMPT SERVICE 


Call us collect for a bid on your next instrument purchase. 
a 


optical associates, inc. 


| 211 N. MERAMEC / CLAYTON, МО. 63105 
TELEPHONE (314) 726-3232 
(Ophthalmic Instrument Sales, Inc.) a — 
LL aes 





Special 
Contact Lens 
Problems 


Practitioners nationwide rely on the 

AO Contact Lens Division to design and 

fabricate lenses to meet their most difficult 

fitting problems. Among our most frequently 
requested special lenses are: 

* Lenticular — Minus, plus and plano edge 
for high plus and minus patients. 

• Inside Torics and Bitorics —Exacting inside 
and outside curve radii for patients with 
highly toric corneas. 

* Outside Toric Prism Ballast — Excellent 
optics combined with prism to correct 
residual astigmatism. 

* Lenticular Bitoric — For aphake patients 
with a high degree of corneal toricity. 

Other special lenses routinely produced by 

the AO Contact Lens Division include the 

HERSH  Palpebral Traction lens for 

centering problems; the AOTHIN™ lens for 

weight problems plus a wide range of 
bifocals. 

Call today...we are ready to help solve your 

non-standard problems with specially 

ground, high quality contact lenses. 


BO american Өе /<е| 


CONTACT LENS DIVISION 


Box 80636, Lincoln, NE 68501 
Phone: 402-464-0246 


We're the 
АО Contact 


James H. Berglund, General Manager 


АО american Optical ' 


CONTACT LENS DIVISION 
LINCOLN, NE 68501 


and we'd like to 
help you simplify 
your practice. 


We're a closely-coordinated group of service- 
oriented specialists...a single source for a 
wide range of contact lens services. 


WE OFFER: 


О A combination of recognized high quality 
and fast turnaround on your normal prescrip- 
tion orders. 


O The economy and efficiency of our Master 
Control ™ method...the most comprehensive 
system available for lens fitting and inventory. 


О A complete choice of special lens designs 
including the Softcon'" lens to help solve 
your difficult fitting problems. 


We back this up with seminars, educational 
bulletins, research...and consultation to aid 
you in saving time and gaining practice ef- 
ficiency. 


Try us...we're ready to help! 


GENERAL OFFICES: 
Box 80636, Lincoln, NE 68501 


BOISE, ID * 208-345-5222 
COLUMBIA, MD * 800-228-4174 
DENVER, CO • 303-255-1411 

DES MOINES, ІА • 515-278-8686 
DETROIT, MI • 800-228-4174 
GLENDALE, CA • 213-245-7316 
HARTFORD, CT * 800-228-4174 
LINCOLN, NE * 402-464-0246 
MINNEAPOLIS, MN « 612-920-1290 
SAN FRANCISCO, CA • 415-391-0180 
SEATTLE, WA * 206-623-1651 


How to Solve 

Contact Lens 
-Acuity 
Problems 


Reduced acuity caused by residual 
astigmatism of 1.25 D or less can be 
successfully corrected with the Panofoca/™ 
lens. 

Designed with an aspheric front surface, the 
Panofccal lens corrects spherical aberration 
rather than residual astigmatism. This 


reduces the circle of least confusion on the 
retina and, while not decreasing the residual 
astigmia, results in improved vision. 

No special procedures are required to fit the 
Panofocal lens. Use your normal fitting 
criteria, making sure the lens centers well. 
Then, refract over the lens. The AO Contact 
Lens Division will use the sphere equivalent 
of your over-refraction to determine the 
power of the Panofocal lens and will then 
create the required aspheric front surface 
on a new lens. 

Fitting convenience and cost, coupled with 
proven ability to produce improved visual 
acuity, make the Panofocal a worthwhile 
lens of choice when a moderate amount of 
residual astigmatism is present. We invite 


. you to write for additional information. 


® 
ДО yv Optical 


CONTACT LENS DIVISION 


Box 80636, Lincoln, NE 68501 
Phone: 402-464-0246 
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Eye Research Institute of 
THE RETINA FOUNDATION 


Announces a Course in 
PRACTICAL ASPECTS OF PHOTOCOAGULATION 
JUNE 19-21, 1975 


The curriculum will encompass both the fundamental and practical aspects of xenon arc and argon laser photocoagulation 
and will consist of lectures, clinical demonstrations, small seminars, and personal use of instruments. 


LECTURE SUBJECTS INCLUDE: 


Effects of Photocoagulation on Ocular Tissue 

Principles and Techniques of Photocoagulation 
Fluorescein Angiography as Related to Photocoagulation 
Diseases Treated by PPhotocoagulation 

Clinical Results of Treatment 

Complications of Photocoagulation 

Potential New Uses for Lasers 

Clinical Demonstrations 


FACULTY: 
Charles L. Schepens, M.D. Felipe |. Tolentino, M.D. 
Ichiro D. Okamura, M.D. Oleg Pomerantzeff, Dipl. Eng. 
Robert J. Brockhurst, M.D. Lloyd M. Aiello, M.D. 
J. Wallace McMeel, M.D. Tatsuo Hirose, M.D. 
H. MacKenzie Freeman, M.D. Clement Trempe, M.D. 
Ronald C. Pruett, M.D. Richard Simmons, M.D. 
REGISTRATION: 
Fee—$250 
For registration and details— 
J. Wallace McMeel, M.D., Department of Retina Research 
EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 


20 STANIFORD STREET Boston, Massachusetts 02114 


INTRAOCULAR LENS IMPLANTATION 

THE UNIVERSITY OF INDICATIONS, SURGICAL PRINCIPLES, LONG TERM RESULTS. 
ILLINOIS ABRAHAM LINCOLN | | ST. MARY'S HOSPITAL AND THE JEWISH GENERAL HOSPITAL. 
MONTREAL, CANADA 


SOPROGE OF MEDICINE SATURDAY NOVEMBER 15, 1975. 





announces an 
Miles A. Galin, M.D., New York 


eH Hirsch ‚ M.D., Los Angeles 
INTRAOCULAR LENS SYMPOSIUM GE A rss eas AEs 
Marvin L. Kwitko, M.D., Montreal 
to be held at the Donald L. Praeger, M.D., New York 


ILLINOIS EYE AND EAR INFIRMARY 
May 30th & 31st, 1975 


This seminar covers the basic principles and indications of the in- 
traocular lens. The lens models presently used (Binkhorst, Cope- 
land, Worst, Fiederov) will be described and the means used in im- 
plantation at the time of intracapsular, extracapsular and 
phacoemulsification cataract extraction will be demonstrated. The 
methodology of implanting an intraocular lens in an aphakic eye 
will be covered. Pre-operative, operative and post operative care 
will be emphasized. The long term results of the faculty members 
will be detailed. Formal lectures are combined with individual in- 
structions. 


Speakers: 
Peter Choyce, F.R.C.S. London 
Robert Drews, M.D. St. Louis 
Norman Jaffe, M.D. Miami 
Miles Galin, M.D. New York City 
and members of the University Faculty 


Registration Limited Tuition $150.00 
Enrollment is limited and advance registration is required. 


For Further Information Write to: 
Jacob T. Wilensky, M. D., Program Chairman Fee: $100.00 (Residents $50.00) 
1855 W. Taylor Street 
Chicago, Illinois 60612 





Address Inquiries to Program Chairman: M.L. Kwitko, M.D., 5591 
Cote Des Neiges Rd., Suite 1, Montreal, Canada. H3T-1Y8. 








Dura-T contact lens is more than 
a flexible hard lens. It’s a major 
advancement in design 
and fitting technology. 
With Dura-T, I can fit 
the final lens first. 






That’s because Milton Roy has improved comfortable for the patient to accept, 


the properties of the base material. immediately. Coupled with this advanced 
The unique process makes Dura-T 30% technology in lens material, 

thinner, far lighter and more flexible Milton Roy has created Total Lens Design 
in character. It covers less of the cornea. (we call it TLD) which enables you to 
And there's less edge. The result? A fit the final Dura-T lens first. 


superior lens that's much faster and 


р : 2 Milton Roy Company, Contact Lens Division. 
easier for you to fit. Easier and more 


The most progressive name in sight. 


This coupon will bring you all you need to know about Dura-T. 





pl Contact Lens Division 
Instrument Division 
A E [29] Optical Service Division 
ERA aN Solutions Division 


Milton Roy Company * Ophthalmic Group * Contact Lens Division 
P.O. Box 1899, Sarasota, Florida 33578 * (813) 755-1526 
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“COMPLICATIONS IN MEDICAL AND SURGICAL 
OPHTHALMOLOGY” 


CORNEAL COMPLICATIONS 
NEUROLOGICAL PROBLEMS COMMON IN OPHTHALMOLOGY AND OTOLARYNGC 
COMPLICATIONS OF OPHTHALMIC PLASTIC SURGERY 
COMPLICATIONS IN RECENT ADVANCES IN CATARACT SURGERY 
COMPLICATIONS IN GLAUCOMA 
INTERESTING SURGICAL SPECIMENS 
THERAPEUTIC AND SURGICAL DIFFICULTIES IN THE POSTERIOR SEGMEN 
SELECTED FREE PAPERS 


SPEAKERS WILL INCLUDE: 


x 
А 
ч 


S. ARTHUR BORUCHOFF, M.D. JOSEPH H. KRUG, M.D. 

Ё JORGE М. BUXTON, M.D. JAMES H. LITTLE, M.D. 
E. HERNANDO CARDONA, M.D. RICHARD MACKOOL, M.D. 
E MAX CHAMLIN, M.D. KENNETH MATTUCCI, M.D. 

К: PAUL L. CHODOSH, M.D. ROBERT C. MICKATAVAGE, M.D. 
F ALFONSE A. CINOTTI, M.D. JAMES C. NEWTON, M.D. 
È LEWIS R. DAN, M.D. JOSEPH RANSOHOFF, M.D. 
be JOHN R. FINLAY, M.D. MORTON L. ROSENTHAL, M.D. 
1 HECTOR GIANCARLO, M.D. DANIEL SHAPIRO, M.D. 

x G. PETER HALBERG, M.D. JOHN T. SIMONTON, M.D. 

Я JOHN 5. HERMANN, M.D. HAMPSON A. SISLER, M.D. 

E FRANK B. HOEFLE, M.D. BYRON C. SMITH, M.D. 
EC NORMAN S. JAFFEE, M.D. ORKAN G. STASIOR, M.D. 
E GERALD B. KARA, M.D. SUZANNE VERONNEAU-TROUTMAN 
[ THOMAS WILSON, M.D. 
E. *** 
Br 


Registration fee: $100.00 (luncheons included) 
Ophthalmology Residents: $25.00 


For registration and further information, please write: 


Jane Stark, Conference Registrar 
Alumni Association 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





ANNOUNCING: 
A FIRST IN DRUG THERAPY 
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PILO-20 and PILO-4O 
(PLOCARPINE) 


OCULAR THERAPEUTIC SYSTEMS 


GLAUCOMA IOP" MEDICATION 
AROUND-THE-CLOCK FOR A FULL WEEK 
FROM A SINGLE UNIT 


ic simple (open angle) glau * intraocular pressure 
See last page for prescribing information 





Ocusert 210-20 
Ocusert PLO-40 


(PLOCARPINE) 
OCULAR THERAPEUTIC SYSTEMS 











New dimensions in glaucoma’ therapy 


Precise programmed delivery of medication for 
control of L.O.P around-the-clock for a full week 


from a single unit insertion 


Satisfactory hypotensive response with a four- to 
eightfold reduction in dosage 


Constant low levels of drug-induced myopia 
and miosis achieved approximately 2-4 hours 


after placement 


Opportunity for enhanced patient compliance 





Product features which may lead to a more normal 
life for your patients 


With the OCUSERT (pilocarpine) Ocular 
Therapeutic Systems, ALZA introduces the first 
precision delivery system for the control of 
elevated intraocular pressure in glaucoma 


Around-the-clock therapy 

The OCUSERT System releases pilocarpine to 

the eye at a precise programmed rate for seven 
full days, 24 hours a day...even during the 
patient's sleeping hours. 


Low effective dosage 

Intraocular pressure reduction with the OCUSERT 
System for an entire week is achieved with 3.4 mg 
or 6.7 mg pilocarpine (20 mcg or 40 mcg x 24 x 7, 
respectively), as appropriate to individual 
patient needs. 


Low drug-induced visual disturbances 
During the first several hours after insertion of an 
OCUSERT pilocarpine System into the conjunctival 


* chronic simple (open angle) glaucoma 





cul-de-sac, induced myopia, approximately —1.5 
diopters, may occur, particularly in younger 
patients (generally under 50 years of age). 

The amount of induced myopia decreases after 
2-4 hours to a low baseline level, approximately 
—0.5 diopters, which persists for the therapeutic 
life of the OCUSERT System. Pilocarpine-induced 
miosis parallels the induced myopia. 


Low drug concentration in rabbit ocular 
tissues 

Following '*C-pilocarpine eye drop treatment, 
the initial levels of pilocarpine in the cornea, 
aqueous humor, ciliary body and iris are 3 to 5 
times higher than the corresponding levels with 
the OCUSERT System, declining over the next six 
hours to approximately the tissue concentrations 
maintained by the OCUSERT System. In contrast, 
in the lens and vitreous the '*C-pilocarpine 
concentrations remain consistently high from eye 
drops with administration repeated every 6 hours 
and do not return to the constant low levels 














1. In conventional eye drop therapy, ocular tissues receive high 
concentrations of medication which then decline through 
therapeutic levels into ineffectiveness. This cycle is repeated 
with each administration, as shown in the conceptual 







































































naintained by the OCUSERT System as long as 
»ilocarpine drops are continued. The concentra- 
ion of pilocarpine does not accumulate in ocular 
issues during OCUSERT System use in rabbits. 


1% (139 patients) preference for OCUSERT* 
herapy 

he OCUSERT System, when placed in the cul-de- 
ac of the eye, is in contact only with the relatively 
^sensitive conjunctiva. The System is comfortable 
ind convenient. Of those patients who used the 
DCUSERT System in clinical studies for more than 
wo weeks, 7596 (229 of 302 patients) preferred 

t to previously used pilocarpine eye drops. 

Df 152 patients who continuously wore the unit 

or more than three months, 139 (91%) preferred 
he OCUSERT System to pilocarpine eye drops. 


9196 10096 
Nith just a single placement per week, require- 
nent for patient participation in the therapeutic 
»rocess is minimized and the opportunity for 
»atient compliance enhanced. 


Nith OCUSERT System therapy, patients do not 
заме to plan their lives around a therapeutic 
egimen. Because of the low, constant level of 
drug-induced myopia achievable with OCUSERT 
system therapy, patients may drive, write, read or 
Jse their eyes for normal activities. They may wear 
zontact lenses, or continue with concomitant 
therapy. They may return to their former routines. 


lowever, the patient should be advised to 
»erform the weekly insertion at bedtime so by 
noring the initially greater myopia will be 
educed to a stable level (—0.5 diopters in 
'oung subjects). 


low the OCUSERT Therapeutic System works 
he OCUSERT Therapeutic System is comprised of 








pilocarpine 
reservoir 





rate-controlling 





Port -=n 





EEEH 





























Sam 








2. With OCUSERT Pilo-20 and OCUSERT Pilo-40 (pilocarpine) 
Ocular Therapeutic Systems, a precise programmed level of 
drug is delivered over a predetermined period of time. This 
provides an optimum constant level of drug in the tissues, 
pictured in the conceptual illustration above. 


four laminated elements — all of which are 
compatible with the tissues of the eye. 


The reservoir contains the drug pilocarpine. 
Polymer membranes encase the System at top 
and bottom. The precise molecular structure of 
these membranes controls the passage of pilo- 
carpine from the System into the eye. 


When the patient places the OCUSERT System in 
the eye, the drug is diffused to the eye from the 
reservoir through the membranes. Thus, a constant 
and predictable movement of drug from the 
System reservoir to System membranes to the eye 
takes place. 


ALZA: THE THERAPEUTIC SYSTEMS COMPANY 


ALZA is dedicated solely to the creation of 
Therapeutic Systems for the physician. These 
Systems offer a precise programmed means for 
optimizing drug therapy. At the same time, by 
utilizing known drugs and by minimizing interfer- 
ence in body processes, ALZA Therapeutic 
Systems are a conservative approach to drug 
therapy. ALZA Systems are precision pharma- 
ceutical products with extraordinary benefits, 
both for physician and patient. 


For more detailed information on OCUSERT 
Therapeutic Systems, write: Medical Services, 
Alza Pharmaceuticals, 950 Page Mill Road, 
Palo Alto, California 94304. 


See last page for prescribing information. 


The therapeutic systems 
company 


GLAUCOMA 1ОР MEDICATION AROUND-THE-CLOCK FOR , 
FULL WEEK FROM A SINGLE UNIT 


Ocusert® Pilo-20 and 
(pilocarpine) 

Ocular Therapeutic System 

20 mcg/hr. for one week 


Ocusert® Pilo-40 
(pilocarpine) 

Ocular Therapeutic System 
40 mcg /hr for one week 


DESCRIPTION: OCUSERT® pilocarpine system is an elliptically shaped unit 
designed for continuous release of pilocarpine following placement into the cul- 
de-sac of the eye. Clinical evaluation in appropriate patients has demonstrated 
therapeutic efficacy of the system in the eye for one week. Two strengths are avail- 
able, Pilo-20 and Pilo-40 


OCUSERT® systems contain a core reservoir consisting of pilocarpine and alginic 
acid. The core is surrounded by an ethylene/vinyl acetate (EVA) copolymer 
membrane which controls the diffusion of pilocarpine from the OCUSERT* system 
into the eye. The Pilo-40 membrane contains di(2-ethylhexyl) phthalate, which 
increases the rate of diffusion of pilocarpine across the EVA membrane. Of the 
tota! content of pilocarpine in the Pilo-20 or Pilo-40 system (5 mg or 11 mg, 
respectively), a portion remains in the unit acting as the thermodynamic diffusional 
energy source to release the drug. The alginic acid component of the core is not 
released from the system. The readily visible white margin around the system 
contains titanium dioxide. The Pilo-20 system is 5.7 x 13.4 mm on its axes and 
0.3 mm thick; the Pilo-40 system is 5.5 x 13 mm on its axes and 0.5 mm thick 


Release Rate Concept: With the OCUSERT* system form of therapy, the particular 
strength is described by the rated release, the mean release rate of drug from the 
system over seven days, in micrograms per hour. To cover the range of drug 
therapy needed to control the increased intraocular pressure associatec with the 
glaucomas, two rated releases of pilocarpine from the OCUSERT* system are 
available, 20 and 40 micrograms per hour, for one week 


During the first few hours of the seven day time course, the release rate is higher 
than that which occurs over the remainder of the one-week period, releasing at 
three times the rated value in the first hours and dropping to the rated value in 
approximately six hours. A total of 0.3 mg to 0.7 mg pilocarpine (Pilo-20 or Pilo-40, 
respectively) is released during this initial six-hour period (one drop of 296 pilocar- 
pine ophthalmic solution contains 1 mg pilocarpine). During the remainder of the 
seven day period the release rate is within * 2096 of the rated value 


CLINICAL PHARMACOLOGY: Pilocarpine is released from the OCUSERT* 
System as soon as it is placed in contact with the conjunctival surfaces. Pilocar- 
pine is a direct acting parasympathomimetic drug which produces pupillary 
constriction, stimulates the ciliary muscle, and increases aqueous humor outflow 
facility In association with the increase in outflow facility, there is a decrease in 
intraocular pressure. Pilocarpine also induces transient myopia, generally more 
pronounced in younger patients 


The levels of '*C-pilocarpine іп the ocular tissues of rabbits following OCUSERT® 
system and eyedrop administration have been determined. The OCUSERT® 
system produces constant low pilocarpine levels in the ciliary body and iris 
Following '*C-pilocarpine eyedrop treatment, the initial levels of pilocarpine in the 
cornea, aqueous humor, ciliary body and iris are 3 to 5 times higher than the 
corresponding levels with the OCUSERT® system, declining over the next six 
hours to approximately the tissue concentrations maintained by the OCUSERT® 
system In contrast, in the lens and vitreous the '*C- pilocarpine concentrations 
remain consistently high from eyedrops and do not return to the constant low 
levels maintained by the OCUSERT® system. The concentration of pilocarpine 
does not accumulate in ocular tissues during OCUSERT® system use 


Clinical Results: The ocular hypotensive effect of both the Pilo-20 and Pilo-40 
systems is fully developed within 172 to 2 hours after placement in the cul-de-sac 
A satisfactory hypotensive response is maintained around-the-clock. Intraocular 
pressure reduction with the OCUSERT® system for an entire week is achieved 
with either 3.4 mg or 6.7 mg pilocarpine (20 mcg or 40 mcg times 24 x 7, 
respectively), as compared with 28 mg administered as a 2% ophthalmic solution 
four times a day. 


During the first several hours after insertion of an OCUSERT® pilocarpine system 
into the conjunctival cul-de-sac, induced myopia may occur, particularly in 
younger patients. The amount of induced myopia decreases after the first several 
hours to a low baseline level, approximately 0.5 diopters, which persists for the 
therapeutic life of the OCUSERT® system. Pilocerpine-induced miosis parallels 
the induced myopia 


Of the 302 patients who used the OCUSERT® system in clinical studies for more 
than two weeks, 229 (75%) preferred it to previously used pilocarpine eyedrops 
This percentage increased with further wearing experience 


INDICATIONS AND USAGE: OCUSERT* pilocarpine system is indicated for 
control of elevated intraocular pressure in pilocarpine responsive patients. Clini- 
cal studies have demonstrated OCUSERT® system efficacy in certain glauco- 
matous patients 


The patient should be instructed on the use of the OCUSERT® system and should 
read the package insert instructions for use. The patient should demonstrate tc the 
ophthalmologist his ability to place, adjust and remove the units 


Concurrent Therapy: The release rate of pilocarpine from the OCUSERT® system 
is not influenced by carbonic anhydrase inhibitors, epinephrine ophthalmic solu- 
tions, fluorescein, or anesthetic. antibiotic or anti-inflammatory steroid ophthalmic 
solutions. The availability of these medications to the eye is not affected by the 
presence of the OCUSERT® system. The occurrence of mild bulbar conjunctival 
edema which is frequently present with epinephrine ophthalmic solutions is not 
influenced by the OCUSERT® pilocarpine system 


CONTRAINDICATIONS: OCUSERT® pilocarpine system is contraindicated 
where pupillary constriction is undesirable, such as glaucomas associated with 


acute inflammatory disease of the anterior segment of the eye, and glaucom 
occurring or persisting after extracapsular cataract extraction where posta 
synechiae may occur. 4 


WARNINGS: Patients with acute infectious conjunctivitis or keratitis should 
given special consideration and evaluation prior to the use of the OCUSER 
pilocarpine system 


PRECAUTIONS: OCUSERT® pilocarpine system safety in retinal detachme 
patients and in patients with filtration blebs has not been established. Althoui 
epinephrine ophthalmic solutions may be used effectively in conjunction with ti 
OCUSERT* system, the conjunctival erythema and edema associated w 
epinephrine ophthalmic solutions аге not substantially altered by concómite 
OCUSERT® pilocarpine system therapy. 


ADVERSE REACTIONS: Ciliary spasm is encountered with pilocarpine usa 
but is not a contraindication to continued therapy unless the induced myopia 
debilitating to the patient. Irritation from pilocarpine has been infrequently encor 
tered and may require cessation of therapy depending on the judgement of t 
physician. True allergic reactions are uncommon but require discontinuation 
therapy should they occur 


Some patients may notice signs of conjunctival irritation, including mild eryther 
and/or edema with slight increase in mucus secretion when they first ul 
OCUSERT® pilocarpine systems. These symptoms tend to lessen or disappe 
after the first week of therapy. 


DOSAGE AND ADMINISTRATION: 

Initiation of Therapy: A patient whose intraocular pressure has been controlled | 
1% or 2% pilocarpine eyedrop solution has a higher probability of pressure cont 
with the Pilo-20 system than a patient who has used a higher strength pilocarpit 
solution and might require Pilo-40 therapy. However, there is no direct correlati 
between the OCUSERT® system (Pilo-20 or Pilo-40) and the strength of рііосг 
pine eyedrop solutions required to achieve a given level of pressure lowering. TI 
OCUSERT® system reduces the amount of drug necessary to achieve adequa 
medical control; therefore therapy may be started with the OCUSERT® Pilo-i 
System irrespective of the strength of pilocarpine solution the patient previous 
required. The patient should then return during the first week of therapy { 
evaluation of his intraocular pressure 


Since the pilocarpine-induced myopia from the OCUSERT® Pilo-20 system occ. 
in the first several hours of therapy (average of 1.4 diopters in a group of yout 
subjects), the patient should be advised to place the system into the conjunctiv 
cul-de-sac at bedtime. By morning the myopia is at a stable level (about ( 
diopters in young subjects) j 


If the pressure is satisfactorily reduced with the OCUSERT® Pilo-20 system t 
patient should continue its use, replacing each unit every 7 days. If the physici 
desires intraocular pressure reduction greater than that achieved by the Pilo-, 
system, the patient should be transferred to the Pilo-40 system. If necessary, i 
epinephrine ophthalmic solution or a carbonic anhydrase inhibitor may be ust 
concurrently with OCUSERT® system in their usual doses and dosage form 


After a satisfactory therapeutic regimen has been established with tl 
OCUSERT® pilocarpine system, the frequency of follow-up should be determine 
by the ophthalmologist according to the status of the patient's disease process 


Placement and Removal of the OCUSERT* System: The OCUSERT® system 
readily placed in the eye by the patient, according to patient instructions provide 
in the package. The insiructions also describe procedures for removal of t 
system. It is strongly recommended that the patients ability to manage t 
placement and removal of the system be reviewed at the first patient visit af 
initiation of therapy. 


Sanitary Handling: Patients should be instructed to wash their hands thoroug! 
with soap and water before touching or manipulating the OCUSERT® syste 


OCUSERT® System Retention in the Eye: During the initial adaptation period, 4 
OCUSERT® unit may slip out of the conjunctival cul-de-sac onto the cheek. T 
patient is usually aware of such movement and can replace the unit withc 
difficulty. In the event a displaced unit contacts unclean surfaces, rinsing with t: 
water before replacing is advisable. Obviously, bacteriologically contaminat 
units should be discarded and replaced with a fresh unit 


In those patients in whom retention of the OCUSERT® unit is a problem, it shou 
be remembered that superior cul-de-sac placement is often more desirable. TI 
OCUSERT® unit can be manipulated from the lower to the upper conjuncti 
Cul-de-sac by a gentle digital massage through the lid. This technique is read 
learned by the patient. If possible the unit should be moved to the upper conju 
tival cul-de-sac before sleep for best retention. The patient should be instucted 
check for the presence of the OCUSERT® unit before retiring at night and upi 
arising 


HOW SUPPLIED: OCUSERT® Pilo-20 or Pilo-40 systems are available in pac 


ages containing eight individual sterile systems 


STORAGE AND HANDLING: 
Store under refrigeration (36°-46°F) 

DIVISION OF ALZA CORPORATK 
950 PAGE MILL ROAD 


CAUTION: U.S. Federal law prohibits 
dispensing without prescription. 
PALO ALTO. CALIFORNIA 23 


(O ALZA CORP. 1974 
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i ACU 20 
Continuing its tradition of worldwide CR 


leadership in cryo-surgery, Keeler offers the only 
two Amoils Non-Electric Cryo units for every 
ophthalmic surgery need. Every budget. Both 
feature the reliability know-how and quality you 
assume with Keeler Amoils. 

Keeler Amoils Non-Electric ophthalmic Cryo 
unit ACU20 for all ophthalmic procedures incor- 
porates instant freeze and defrost with the touch 
of a foot pedal. The freeze-defrost cycle may be 
interrupted at any time as often as necessary, 
thereby, considerably reducing the time required 
for retinal procedures. Move the Cryo unit any- 
where, at any height in the O.R. without the in- 
convenience of an electric cord underfoot. 

Choose from the usual full range of probe 
configurations. The probe cable is limp and 
flexible with no springy flex to disturb delicate 
manipulations. 

Keeler Amoils portable Non-Electric ophthal- 
mic Cryo unit NCS20 is compact—inexpensive. 
Designed to replace disposable Cryo units which 
have limited shelf lives, less control and reliability. 


< @KEELE 








The NCS20 is ideal — —— 
where equipment budgets are 
lean and is perfect as an ad- 
ditional back up for the 
larger ACU20 or regular 
electric Amoils. The probes 
are fully interchangeable 
between the NCS20 and 
ACU20. This unit features a 
З to 5 second rapid defrost 
with instantaneous 
freezing and it is light- 
weight and portable 
enough for emergency use 
and requires a minimum of 
storage space. If service is ever 
needed our in-house factory 
trained staff will quickly and 
efficiently service and repair all 
Amoils cryogenic equipment. 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Also available from: Storz Instrument Company and other appointed distributors. 
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Before prescribing, see complete prescribing information in SK&F literature 
or PDR. The following is a brief summary. 

Indications: Only in the treatment of herpes simplex keratitis 

Description: Stoxil Ophthalmic Solution contains idoxuridine (5-iodo-2'- 
deoxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile when packaged. Pre- 
served with thimerosal, 1:50,000. 'Stoxil Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg./gram) in a petrolatum base. (White petrolatum and 
liquid petrolatum are inactive ingredients.) 

Contraindications: Contraindicated in patients with known or suspected 
hypersensitivity to any of its components. 


Warning: Usage in Pregnancy—ldoxuridine should be administered with 
caution in pregnancy or in women of childbearing potential. Although terato- 
genic effects were reported in one study with rabbits when idoxuridine was 
instilled into the eye, these effects were not observed in a subsequent, more 
detailed study, even at doses substantially higher than those in the pre- 
ceding study. 

Precautions: Some strains of herpes simplex appear to be resistant. If there 
is no response in epithelial infections after 7 or 8 days of treatment. other 
forms of therapy should be considered 


The recommended frequency and duration of administration should not be 
exceeded 

Stoxil' is not effective in corneal inflammations in which the virus is not 
present 

Corticosteroids are usually contraindicated in herpes simplex keratitis 

Boric acid should not be used during the course of therapy 

'Stoxil' Ophthalmic Solution should not be mixed with other medications 
Adverse Reactions: Occasionally, irritation, pain, pruritus, inflammation, 
edema of the eye or lids and, rarely, allergic reactions have been reported 
Photophobia has occurred. Occasionally, corneal clouding, stippling anc 
small punctate defects in the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the infection 

How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes 

Stability: The Solution should be stored in refrigerator until dispensec 
'Stoxil' Ophthalmic Ointment does not require refrigeration. 


Day and Night 
Stoxil 
works against 
Herpes Simplex 
Keratitis 


two dosage forms for 
patient convenience 


Ointment 
(Applications q4h and h.s.) 


Solution 
(Applications hourly and 
every two hours at night) 


Smith Kline & French Laboratories 
Division of SmithKline Corporation 
Philadelphia, Pa. 19101 
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The management of 
and the choice 


Inflammation and ocular function. Inflam- 
matory disorders of the lids and conjunctiva are 
frequently painful and unsightly - but rarely 
sight threatening. On the other hand, inflam- 
mation of the cornea and anterior segment of 
the globe not only causes varying degrees of 
discomfort, it is potentially damaging to the 
patient's vision. Prompt control of inflammation 
may significantly reduce or completely prevent 
corneal scarring. Use of steroids may in fact 
help preserve the ocular structure! Therefore, 
the basic rationale behind the ophthalmic use of 
these compounds (Fig. 1) is to maintain func- 
tional integrity of the eye; with patient comfort 
a secondary, albeit important consideration. 


Æ Blindness 
a If Untreated 









a 
Corticosteroid 4 
Therapy 


May May Continue Although 
Eventually Suppressed 
Burn Out 


Course Of 
Inflammation 


Figure 1 — Modification of the course of chronic intraocular 
inflammation by corticosteroid therapy. The diagram is 
designed to illustrate the prevention of blindness by 
treatment, relapse with reduction of treatment, control by 
higher level treatment, and final quiescence. (Modified 
from Gordon, D.; Arch. Ophthal. 62:400, 1959.) 


Inhibition of the inflammatory process. 
Corticosteroids inhibit the inflammatory 
response, but their anti-inflammatory effect is 
palliative, not curative. Topically applied ocular 
steroids seem to exert anti-inflammatory effects 
by means of direct local action. Properly used, 


ESTERS 
ACETATES 
TERTIARY-BUTYLACETATES 


ACETONIDES 


DISODIUM PHOSPHATES 
. 
HEMISUCCINATES 


corticosteroids may make the difference 
between useful vision and its loss.2 


Effectiveness vs. side effects. The ratio of 
effectiveness to risk takes on added meaning 
as the duration of therapy lengthens. Generally, 
as long as evidence of active inflammation 
persists, it is hazardous to discontinue therapy. 
Therefore in long standing disease or post- 
operative administration of steroids for several 
months, effects of the selected drug on 
intraocular pressure should be considered. 


Both HMS® (medrysone) and FML® (fluorometh- 
olone) have been found to have less propensity 
than dexamethasone to raise IOP.? ^ For mild, 
external disease, HMS appears to be the drug 
of choice if your clinical judgement anticipates 
anything but short term therapy. The same 
applies to FML when potent anti-inflammatory 
activity is required. And for those severe dis- 
orders where safety is less of a concern, due 

to a shorter duration of therapy, Pred Forte® 
(prednisolone acetate) provides a potent alter- 
native to FML. Moreover, all of these prepara- 
tions are formulated with steroid particles 
ground to a microfine state (average one micron 
in size). Any possibility of particle induced 
irritation is virtually eliminated. 


Choosing ocular steroids. A number of factors 
will play a role in your choice of a topical steroid. 
The specific indication is of course prime 
among these. For example, mild allergic con- 
junctivitis may respond well to the low potency 
of HMS. But a relatively severe uveitis probably 
demands the potent anti-inflammatory action 





Figure 2 – Comparative solubilities and effects of corticosteroid esters and free steroids. 
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ocular inflammation 
of topical steroids 


of FML or Pred Forte. Additional factors to be ssi 
considered include bioavailability (or penetra® — 


tion), anti-inflammatory activity, duration of 
action and side effects. 


Structural Change 
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Figure 3 – In mild and moderate structural change medi- 
cations can be discontinued following inflammatory 
inactivation. In severe structural change maintenance anti- 
inflammatory therapy is virtually always required. (Modified 
from Aronson, S. B. and Elliott, J., Ocular Inflammation., 

C. V. Mosby Co. St. Louis, 1972.) 


Because of modifications in the steroid mole- 
cule or the selection of a particular salt (Fig. 2) 
FML, Pred Forte and HMS exhibit significant 
differences in the factors deemed important to 
your choice. Recent animal data® indicate that 
prednisolone acetate exhibits maximal penetra- 
tion into the cornea; probably due to its biphasic 
solubility. In a continuation of the experiment, 
FML was shown to possess excellent anti- 
inflammatory effectiveness. Previous studies 
have shown HMS to be somewhat less potent 
than either of the others—but along with FML- 
safer in regard to IOP. In summary, a good guide 
in choosing a steroid may be that the less 
severe the inflammation, the less vigorous the 
treatment needs to be. (Fig. 3) 
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Allergan provides a steroid 
to meet virtually every 
clinical need. 


FM Le (fluorometholone) 


Steroid induced glaucoma is a concern with 
most ophthalmologists. FML helps solve this 
problem. Clinical studies have shown that it has 
less propensity than dexamethasone to raise 
IOP. Yet FML has demonstrated comparable 
effectiveness For patients who need potent 
anti-inflammatory activity with minimal IOP 
effect, prescribe the safer potent steroid. 
Prescribe FML. 


Pred Forte? (prednisolone acetate) 
Animal studies indicate that prednisolone acetate 
provides excellent corneal penetration. Years of 
clinical use confirm the unsurpassed potency of 
Pred Fcrte, the Allergan brand of prednisolone 
acetate. And only Pred Forte provides your 
patients with the comfort of steroid particles 
ground to an average size of one micron. For 
maximum potency with maximum comfort, 
prescribe Pred Forte...the potent, proven steroid. 


HMS? (medrysone) 


Many mild external inflammations don't require 
the potency of an FML or Pred Forte. For super- 
ficial conditions like mild allergic conjunctivitis, 
HMS provides the anti-inflammatory activity 
you need without compromising safety. And it's 
the only topical steroid that's indicated for 
epinephrine sensitivity. HMS lets you prescribe 
a steroid to fit the condition -with safety. 


AllEeRGAN 


€ > Irvine, California/Pointe Claire, P.Q., Canada 


Шен 


Brief Summaries for FML, HMS and Pred Forte appear on the following page. 
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Allergan provides a steroid to meet 
virtually every clinical need. 


FML” 


(fluorometholone) 

Liquifilm® 

Sterile Ophthalmic Suspension 

ACTIONS Inhibition of the inflammatory response to inciting agents of 
mechanical, chemical or immunological nature. No generally accepted 
explanation of this steroid property has been advanced. Adrenocorti- 
costeroids and their derivatives are capable of producing a rise in intra- 
ocular pressure. In clinical studies on patients’ eyes treated with both 
dexamethasone and fluorometholone, fluorometholone demonstrated a 
lower propensity to increase intraocular pressure than did dexamethasone. 
INDICATIONS For steroid responsive inflammation of the palpebral and 
bulbar conjunctiva, cornea and anterior segment of the globe. 
CONTRAINDICATIONS Acute superficial herpes simplex keratitis. Fungal 
diseases of ocular structures. Vaccinia, varicella and most other viral 
diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hyper- 
sensitivity to the constituents of this medication. WARNINGS Steroid 
medication in the treatment of herpes simplex keratitis (involving the 
stroma) requires great caution; frequent slit-lamp microscopy is man- 
datory. Prolonged use may result in glaucoma, damage to the optic 
nerve, defects in visual acuity and fields of vision, posterior subcapsular 
cataract formation, or may aid in the establishment of secondary ocular 
infections from fungi or viruses liberated from ocular tissue. In those 
diseases causing thinning of the cornea or sclera, perforation has been 
known to occur with use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by presence 
of steroid medication. Safety and effectiveness have not been demon- 
strated in children of the age group 2 years or below. Use In Pregnancy: 
Safety of the use of topical steroids during pregnancy has not been 
established. PRECAUTIONS As fungal infections of the cornea are 
particularly prone to develop coincidentally with long-term local steroid 
applications, fungus invasion must be suspected in any persistent corneal 
ulceration where a steroid has been used or is in use. Intraocular pressure 
should be checked frequently. ADVERSE REACTIONS Glaucoma with 
optic nerve damage, visual acuity or field defects, posterior subcapsular 
cataract formation, secondary ocular infection from pathogens liberated 
from ocular tissues, perforation of the globe. DOSAGE AND ADMINIS- 
TRATION 1 to 2 drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage may be safely 
increased to 2 drops every hour. Care should be taken not to discontinue 
therapy prematurely. 


Pred Forte^ 


(prednisolone acetate) 196 
Sterile ophthalmic suspension 


INDICATIONS For steroid responsive inflammation of the palpebral and 
bulbar conjunctiva, cornea and anterior segment of the globe. CONTRA- 
INDICATIONS Acute untreated purulent ocular infections, acute super- 
ficial herpes simplex (dendritic keratitis), vaccinia, varicella and most 
other viral diseases of the cornea and conjunctiva, ocular tuberculosis, 
and fungal diseases of the eye, and sensitivity to any components of the 
formulation. WARNINGS 1. In those diseases causing thinning of the 
cornea, perforation has been reported with the use of topical steroids. 
2. Since PRED FORTE” contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the organisms involved. 
3. Acute purulent infections of the eye may be masked or enhanced by 
the use of topical steroids. 4. Use of steroid medication in the presence 
of stromal herpes simplex requires caution and should be followed by 
frequent mandatory slit-lamp microscopy. 5. As fungal infections of the 
cornea have been reported coincidentally with long-term local steroid 


applications, fungal invasion may be suspected in any persistent corneal 
ulceration where a steroid has been used, or is in use. 6. Use of topical 
corticosteroids may cause increased intraocular pressure in certain 
individuals. This may result in damage to the optic nerve with defects in 
the visual fields. It is advisable that the intraocular pressure be checked 
frequently. 7. Use in Pregnancy-Safety of intensive or protracted use 
of topical steroids during pregnancy has not been substantiated. 
PRECAUTIONS Posterior subcapsular cataract formation has been re- 
ported after heavy or protracted use of topical ophthalmic corticosteroids. 
Patients with histories of herpes simplex keratitis should be treated with 
caution. ADVERSE REACTIONS Increased intraocular pressure, with 
optic nerve damage, defects in the visual fields. Also posterior subcapsular 
cataract formation, secondary ocular infections from fungi or viruses 
liberated from ocular tissues, and perforation of the globe when used 
in conditions where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. DOSAGE AND 
ADMINISTRATION 1 to 2 drops instilled into the conjunctival sac two 
to four times daily. During the initial 24 to 48 hours the dosage may be 
safely increased to 2 drops every hour. Care should be taken not to 
discontinue therapy prematurely. 


HMS” 


(medrysone) 

Liquifilm® 

Sterile Ophthalmic Suspension 

INDICATIONS HMS* (medrysone) is effective in the treatment of allergic 
conjunctivitis, vernal conjunctivitis, episcleritis, and epinephrine sensitivity. 
CONTRAINDICATIONS HMS* (medrysone) is contraindicated in the 
following conditions: Acute superficial herpes simplex. Viral diseases of 
the conjunctiva and cornea. Ocular tuberculosis. Fungal diseases of the 
eye. Hypersensitivity to any of the components of the drug. WARNINGS 
1. Acute purulent untreated infections of the eye may be masked, en- 
hanced or activated by the presence of steroid medication. 2. Corneal or 
scleral perforation occasionally has been reported with prolonged use 
of topical steroids. In high dosage they have been associated with corneal 
thinning. 3. Prolonged use of topical steroids may increase intraocular 
pressure, with possible resultant glaucoma, damage to the optic nerve, 
and defects in visual acuity and fields of vision. However, data from 2 
uncontrolled studies"? indicate that in patients with increased intraocular 
pressure upon application of topical steroids, there is less effect on 
pressure with HMS than with dexamethasone or betamethasone. 4. Pro- 
longed use of topical corticosteroids may rarely be associated with 
development of posterior subcapsular cataracts. 5. Systemic absorption 
and systemic side effects may result with the use of topical steroids. 
6. HMS* (medrysone) is not recommended for use in iritis and uveitis as 
its therapeutic effectiveness has not been demonstrated in these condi- 
tions. 7. Steroid medication in the presence of stromal herpes simplex 
requires great caution; frequent slit lamp microscopy is suggested. 
8. Prolonged use may aid in the establishment of secondary ocular 
infections from fungi and viruses liberated from ocular tissue. Use in 
Pregnancy: The use of topical steroids in pregnancy should be limited to 
conditions serióus enough to warrant such treatment, so that possible 
risk to the fetus may be justified by the expected benefit to the mother. 
PRECAUTIONS With prolonged use of HMS* (medrysone) the intraocular 
pressure and lens should be examined periodically. In persistent corneal 
ulceration where a steroid has been used, or is in use, fungal infection 
should be suspected. ADVERSE REACTIONS Occasional transient 
stinging and burning may occur on instillation. DOSAGE AND ADMINIS- 
TRATION 1 to 2 drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage may be safely 
increased to 2 drops every hour. Care should be taken not to discontinue 
therapy prematurely. 
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or youll probably 
end up with this: 


Without a detailed plan of your new office as you envision it, there’s no 
way to foresee all the expenses that will be involved in leasehold 
improvements. Yet once you've signed the lease, any details not 
included may be at your expense. Which means you could find yourself 
paying thousands of dollars for unexpected “extras” • We've been helping 
In Account With: eye doctors avoid unpleasant surprises like this for over forty years, 
through our custom office planning service. It works quite simply: 

* From the Office Planning Kit we provide, you send us a form listing 
"e delen your specific requirements. We then submit to you a preliminary office 
fiiis atfias арале: plan based on these requirements. Upon receipt of your comments, 
any requested changes are incorporated into the final plan, which is 
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SUBURBAN MEDICAL BUILDING, INC. 








Dr. John B. Franklin 


DEN complete right down to the last detail of equipment, electrical, plumbing 

ME ids: я and cabinetry. • Besides assuring most efficient use of space, this 
comprehensive office plan hes another important advantage: when 

ie " made an exhibit to your lease before it's signed, it eliminates any 


question about what leasehold improvements are included. * Like our 
complete one-source service on everything you need to equip and furnish 
your office, our Office Planning Kit is designed to save you time, money 
and headaches. Why not write or phone today for yours. 





PARSONS OPTICAL LABORATORIES 


441 SUTTER STREET, SAN FRANCISCO, CA 94108/PHONE: (415) 392-8442 
OR 


OSTERTAG OPTICAL SERVICE, INC. 


3851 WASHINGTON AVENUE, ST. LOUIS, MO 63108/PHONE: (314) 533-1760 














The first 
3years 
are onus 


Now the Mentor* Slit Lamp is 
guaranteed — parts and service — for 
three years. We're that confident 

of its mechanical precision and its 
optical excellence. 


Meanwhile the list of accessories 
keeps growing: A Hruby Lens, a sim- 
ple inexpensive camera, a slide viewer 
attachment for quick comparison 

of recorded pathology with patient 
condition, an illumination inclinator, 
and the Goldmann Applanation 
Tonometer. 


Ask us for complete information and 
demonstration. Mentor Division of 
Codman, Randolph, Mass. 02368. 
(617) 961-2300. 


Mentor 


*Trademark U.S. Pat. Pending 
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. Whenthe 
inflammation 
can be 
sight-threatening 


The eye is unique. 


_Other systemic organs seem 
able to withstand considerable 
inflammation without being 
functionally compromised. 


Not the eye. There, a very little 
inflammation can be 
damaging. 

Antimicrobial therapy can rid 
@геуе of an infectious agent, 

i but, if concomitant 
inflammation is not controlled, 
vision may be impaired or 

lost entirely. 


In serious, potentially 
sight-threatening ocular 
inflammation, consider 
INFLAMASE® FORTE. It is a 
potent 1.0% solution of just 
one agent — prednisolone 
sodium phosphate. 
Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 
and a recent in vitro study* 
shows that its water-soluble 
sodium phosphate form 
exhibits effective corneal 
permeability with both an 
intact and denuded cornea. 


In other words, potent 
INFLAMASE FỌRTE gets to 
where it is needed...with 

dependable anti-inflammatory 
steroid action. 


Inflamase 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone 
sodium phosphate 
1.0%) 


*Reprints available on request. 


Please see full prescribing 
information on following page. 
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Inflamase 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone sodium 
phosphate 1.0%) 


Description: Sterile ophthalmic solution 
having the following composition 
*Prednisolone sodium phosphate: 1.0% 
(equivalent to prednisolone 0.8%) 
Benzalkonium chloride: 0.01% 
in an aqueous, buffered, isotonic solution 
containing disodium edetate, mono and dibasic 
sodium phosphate. and sodium chloride 
*Licensed under patent 43,134,718 


Action: Inhibition of inflammatory response to 
most inciting agents of mechanical, chemical 
or immunological! nature. No generally 
accepted explanation of this steroid property 
has been advanced 


Indications: Steroid-responsive inflammatory 
conditions of the palpebral and bulbar 
conjunctiva, cornea, and anterior segment of 
the globe, such as allergic conjunctivitis, acne 
rosacea, superficial punctate keratitis, herpes 
zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis, when the inherent hazard of 
steroid use 15 accepted to obtain an advisable 
diminution in edema and inflammation; 
corneal injury from chemical, radiation, or 
thermal burns. or penetration of foreign 
bodies. Inflamase Forte Ophthalmic Solu- 

tion is recommended for moderate to severe 
inflammations. 

In stubborn cases of anterior segment eye 
disease, systemic adrenocortical hormone 
therapy may be required. When the deeper 
ocular structures are involved, systemic 
therapy is necessary. 


Contraindications: Acute superficial herpes 
simplex keratitis, fungal diseases of ocular 
structures, vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva, 
tuberculosis of the eye, hypersensitivity toa 
component of this medication. 


Warnings: Employment of steroid medication 

in the treatment of stromal herpes simplex 

keratitis requires great caution: frequent slit- 
^ lamp microscopy is mandatory. 

Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcap- 
sular cataract formation, or may aid in the 
establishment of secondary ocular infections 
from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the 
cornea or sclera, perforation has been known 
to occur with the use of topical steroids. Acute 
purulent untreated infection of the eye may be 
masked or activity enhanced by presence of 
steroid medication. 

Topical steroids are not effective in mustard 
gas keratitis and Sjógren's keratoconjuncti- 
vitis. Safety of intensive or protracted use of 
topical steroids during pregnancy has not been 
substantiated. 

If irritation persists or develops. patient 
should be advised to discontinue use and 
consult prescribing physician 


Precautions: As fungal infections of the cornea 
y are particularly prone to develop coinciden- 
~ tally with long-term local steroid applications, 
fungus invasion must be suspected in any 
persistent corneal ulceration where a steroid 
has been used or is in use. 

Intraocular pressure should be checked 
frequently. 

This product is sterile when packaged. To 
prevent contaminating the dropper tip and 
Solution, care should be taken not to touch the 
eyelids or surrounding area with the dropper 
tip of the bottle. Keep bottle tightly close 
when not in use. Store in cool place. Protect 
from light. 

Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, poste- 
rior subcapsular cataract formation, secondary 
Ocular infections from pathogens liberated 
from ocular tissues, perforation of the globe. 
Dosage: Initially, 1 or 2 drops placed in 
conjunctival sac every hour during day and 
every 2 hours during night until improvement 
cours Thereafter, lor 2 drops, 2 to 4 times 
aily. 
Caution: Federal law prohibits dispensing 
without prescription. 
How Supplied: 5 ml. plastic squeeze bottle 
with dropper tip. 
Also available as Inflamase (prednisolone 
sodium phosphate) 1/8%. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 877-5/COS-140 


THE DEPARTMENT OF 
OPHTHALMOLOGY MEDICAL 
COLLEGE OF GEORGIA 


PRESENTS 


GLAUCOMA 1975 


MAY 19-21, 1975 


HOLIDAY INN OF JEKYLL ISLAND 
JEKYLL ISLAND, GEORGIA 


GUEST FACULTY: 
DOUGLAS R. ANDERSON, M.D. 
JOSEPH S. HAAS, M.D. 
ALLAN E. KOLKER, M.D. 


FEE $125 


FOR INFORMATION CONTACT DIVISION OF CON- 
TINUING EDUCATION, MEDICAL COLLEGE OF 
GEORGIA, AUGUSTA, GA 30902 PHONE 
404/828-3967. 








M Self-correcting needle 
finds position, depth 


ù М Ї ЖУУ 
PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 


О Invoice after ЗО days 

O Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-60 

5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


DR. 
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-For uninterrupted control of L.O.P. 
never more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 

pathologic changes which are 
responsible for glaucoma and the | 

focus of most of the medical 

procedures for treatment of the disease. 


Because PHOSPHOLINE IODIDE is:long-acting, it can help provide 
uninterrupted control of intraocular-pressure in.chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia.-Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
it is not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure... used alone 
or in combination with other medication. 7 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE опсегот 


(echothiophate iodide for ophthalmic solution) 


See next page of advertisement for prescribing information 
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PHOSPHOLINE IODIDE 
(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE 9 (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component 
Contraindications: 1. Active uveal inflammation 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block 

3. Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy. Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema 
Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may Occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for thetreatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally; 
PROTOPAM ® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. | 
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xaminations or 
Aphakie patients start 
here — nothere 
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with a little help from the 
6600 AUTO-REFR ACTOR’ 


Actually, the 6600 AUTO-REFRACTOR “is a lot more than a little 
help. It prints out reliable, accurate findings on aphakics as 
well as young children and new patients in a matter of seconds. 
The 6600 lets you start all your aphakic refractions at the 20/30 
line. Or even the 20/20 line. 
This is very rewarding for the patient. And your 
refraction time is cut in half. The time you save may 
be used to see more patients or to concentrate on 
Е those procedures of eye care which only the doctor 
can provide. The 6600 AUTO-REFRACTOR™ It's like adding another doctor 
to your staff. ACU ITY 
For results of a study on Auto-Refraction and Aphakia or for more information on the 
6600 itself, call toll free 800-336-0359 or write to Acuity Systems, Inc., Dept. 2001, SYSTEMS 
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are really hurting. 


In more ways than one. 

Sulfa sting is hard to avoid. Maybe 
that’s why more and more of your 
colleagues are prescribing Bleph-10 
(sodium sulfacetamide) — making it the 
fastest growing sulfa drop on the market. 

Not that Bleph-10 doesn’t have the 
capacity to do a little stinging of its own. 
(Any sulfa drop may sting from time 
to time.) But Bleph-10 has a lot going 
for it— and for your patients. It’s formu- 
lated with soothing, cooling Liquifilm® 
(polyvinyl alcohol). Which helps keep 
discomfort to a minimum — while pro- 
longing drug contact time. And Bleph-10 
is 10% sulfa, a concentration intended 
to provide maximum comfort and thera- 
peutic effectiveness. 


AlleRGAN 


Irvine, California/ Pointe Claire, P. Q., Canada 


Bleph-10 works; in conjunctivitis 
and corneal ulcer due to susceptible 
organisms. And it does so with minimal 
sulfa sting. So Bleph-10 isn't hurting 
as much as some other sulfas. Either in 
growth or in patients’ eyes. 

Try Bleph-10, the soft sulfa. 


BLEPH-10 (sodium sulfacetamide) ophthalmic solu- 
tion. Sodium sulfacetamide...10.0%. Liquifilm (polyvinyl 
alcohol)... 1.4%. Contraindications: Hypersensitivity 
to sulfonamide preparations. Precautions: This solution 
is incompatible with silver preparations. Nonsuscept- 
ible organisms, including fungi, may proliferate with the 
use of this preparation. Sulfonamides are inactivated 
by the aminobenzoic acid present in purulent exudates. 


Bleph-lO 
(sodium sulfacetamide) 


The soft sulfa 
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Clinical Sciences 


Arch Ophthalmol/Vol 93, April 1975 


Aphakic Retinal Detachment 


Management of the Fellow Eye 


William E. Benson, MD; M. Gilbert Grand, MD; Edward Okun, MD 


One hundred eighty-five patients with 
unilateral aphakic retinal detachment 
were studied to determine the frequency 
of retinal detachment in the fellow eyes 
undergoing cataract surgery. It was found 
to be four times higher than the frequency 
in those eyes that remained phakic (26% 
vs 7%). Despite the high incidence of de- 
tachment, 94% of the aphakic group had a 
final visual acuity of 20/60 or better in the 
second eye. At the time of surgery, the 
macula was still attached in only 17% of 
the 185 first eyes as compared to 57% of 
the 21 second eyes that developed an 
aphakic retinal detachment. 


roper management of the fellow 

eye of a patient who has had an 
aphakic retinal detachment (ARD) is 
a controversial subject. If the second 
eye is phakic, fear of detachment in 
this eye often delays cataract extrac- 
tion indefinitely. And, be the second 
eye phakic or aphakic, the effective- 
ness of prophylactic retinal treat- 
ment in preventing subsequent de- 
tachment is in question. 

The purpose of this study is to de- 
termine proper management of the 
second eye. We consider to be impor- 
tant not only the incidence of detach- 
ment in these second eyes, but also 
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their final visual acuity. We also eval- 
uated the role of prophylactic therapy 
of vitreoretinal abnormalities. 


MATERIALS AND METHODS 


The records of 185 patients operated on 
for unilateral ARD by Paul A. Cibis, MD; 
Edward Okun, MD; and Glen P. Johnston, 
MD, from 1965 to 1967 were reviewed to 
ascertain the fate of the second eye. Be- 
cause we were interested in the effect of 
cataract extraction per se on retinal de- 
tachment, 28 patients were excluded for 
the following reasons: serious ocular 
trauma in the first eye (12 patients), con- 
genital cataracts (12 patients), previous 
filtering surgery for glaucoma (one pa- 
tient), proliferative diabetic retinopathy 
(one patient), prolonged uveitis (one pa- 
tient), and Marfan syndrome (one patient). 

All patients were 38 years of age or older 
at the time of their first cataract oper- 
ation. All cataract surgery was performed 
by referring physicians. After ARD sur- 
gery, most patients were followed up by 
the retinal surgeons in conjunction with 
the referring physicians. For those pa- 
tients lost to our follow-up, questionnaires 
were sent to the referring physicians for 
more recent information. Any patient lost 
to follow-up less than six months after his 
first cataract extraction was not consid- 
ered statistically. 

The patients were divided into three 
groups. Group 1 consists of 61 patients who 
remained phakic in the second eye. Group 2 
consists of 34 patients who later had a sec- 
ond cataract extraction. Group 3 consists 
of 90 patients who were already bilterally 
aphakie with unilateral ARD when they 
were first seen by us. Table 1 shows the 
length of follow-up for the various groups 
studied. 
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No. of Patients 


Group 21 


After 
First 
Operation 


Time 


(Months) Group 1* 


After 
Second 
Operation 


Operation Operation 





* Remained unilaterally aphakic after aphakic retinal detachment (ARD) in first eye. 
1 Underwent cataract surgery in second eye after АВР in first eye. 
t Were aphakic in both eyes at time of ARD in first eye. 


Lattice degeneration 
Flap (horseshoe) tear 


Lattice degeneration with holes 


Vitreoretinal degeneration and traction 
with slight retinal elevation 


Round hole 


Meridional lattice degeneration 


Bizarre area of neovascularization 
with vitreous traction 


No. of Patients 


Group 1* Group 2t Group 3t 





* Remained unilaterally aphakic after aphakic retinal detachment (ARD) in first eye. 
t Underwent cataract surgery in second eye after ARD in first eye. 
t Were aphakic in both eyes at time of ARD in first eye. 


At the time of surgery for the ARD, and 
at each follow-up visit, the fellow eye was 
examined by the senior retinal surgeon, 
using scleral indentation for 360^ of the 
periphery. Retinal abnormalities were 
recorded on small sketches. Only in those 
few patients with brunescent cataracts 
was the examination believed to be possi- 
bly inadequate. However, in only one of 
the 34 eyes that underwent cataract ex- 
traction during the period of the study was 
a vitreoretinal abnormality noted for the 
first time after the removal of the lens. 

In each group, certain vitreoretinal de- 
generations were treated prophylactically 
in the hope of preventing a subsequent ret- 
inal detachment. Table 2 lists the indica- 
tions for treatment. The presence of criss- 
cross lines was not required for an ellipsoid 
area of retinal thinning with vitreous trac- 
tion to be termed lattice degeneration. 
Prophylactically treated lesions were sur- 
rounded with either photocoagulation or 
eryotherapy, usually with the patient un- 
der local anesthesia. Lesions that were not 
prophylactically treated are discussed later 
in the communication. 
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RESULTS 
Frequency of Detachment 
in the Second Eye 
and Final Visual Acuity 


Group 1.—Table 3 shows that 7% 
(4/61) of the patients who did not 
have a cataract operation in the sec- 
ond eye nevertheless had a retinal de- 
tachment in that eye. This includes 2 
of the 11 patients who had prophylac- 
tic therapy and 2 of the 50 who did 
not. The poor final visual acuity of 
many patients in this group is due to 
cataractous lens changes. It is worth 
noting that all four patients who had 
a detachment in the second eye had a 
visual acuity of 20/100 or better in 
that eye after successful retinal de- 
tachment surgery. In only one of the 
four was the macula detached at the 
time of the retinal detachment. 

Group 2.—Of the patients who had a 
cataract operation in the second eye 
during the period of observation, 26% 





(9/34) had an ARD in that eye. This 
includes 2 of the 11 who received 
prophylactic therapy and 7 of the 23 
who did not. In the second eye, 82% 
(28/34) had a final visual acuity of 
20/40 or better and 94% (32/34) had 
20/60 or better. Thirty of the 34 pa- 
tients had a better visual result in the 
second eye than they had in the first. 
All of the nine eyes that had an ARD 
were examined after the cataract sur- 
gery and before the ARD occurred. 
Group 3.—Of the patients who were 
aphakic in both eyes when first seen, 
18% (12/90) had a subsequent ARD 
in the second eye. The retina in all of 
the 13 prophylactically treated eyes 
remained attached and each had a fi- 
nal visual acuity of 20/40 or better. 
Surprisingly, 11 of the 12 untreated 
second eyes that did develop a detach- 
ment also achieved visual acuity of 
20/40 or better. For the entire group 
of 90 patients, the final visual acuity 
in the second eye was 20/40 or better 
in 89% (80/90) and 20/60 or better in 
94% (85/90). Eighty-seven of the 90 
patients had a better visual acuity in 
the second eye than they had in the 
first. (Not included in these statistics 
are eight patients who were referred 
for ARD and who were found to have 
bilateral ARD when first seen.) 


Status of the Macula 


Twenty-one of the 124 aphakic sec- 
ond eyes studied had an ARD. At the 
time of operation for ARD in the first 
eye, the macula was still attached in 
only 17%. However, 57% of the second 
eyes that progressed to ARD had the 
macula attached. 


Results in Eyes 
Prophylactically Treated 


Group 1.—Prophylactic therapy was 
given to 11 of the group of 61 patients 
who remained phakic. 

Failures.—Of the 11 patients, two 
had a subsequent retinal detachment. 
One of these had had photocoagula- 
tion of an acute, symptomatic super- 
otemporal flap tear. Eighteen months 
later, the retina detached because of a 
hole at the end of a superonasal me- 
ridional fold. Interestingly, the first 
eye had also developed its retinal de- 
tachment from a superonasal meridi- 
onal fold. The second patient had had 
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photocoagulation of inferotemporal 
vitreoretinal degeneration. Three 
months later, the retina detached 
from multiple flap tears outside of the 
treated area. 

Successes.—Nine of the 11 patients 
with prophylactically treated eyes did 
not have a subsequent retinal detach- 
ment. The indications for treatment 
in the nine were lattice degeneration 
(four patients), flap tear (two pa- 
tients), vitreoretinal traction (one pa- 
tient) and round hole (two patients) 
(Table 2). 

Group 2.—Prophylactic therapy was 
given to 11 of the group of 34 patients 
who had cataract surgery in the sec- 
ond eye during the period of observa- 
tion. (Nine of the 11 were treated 
prior to the cataract extraction.) 

Failures.—Of the 11 patients, two 
had a subsequent ARD. One, prior to 
cataract surgery, had had photocoag- 
ulation of a bizarre superotemporal 
area of neovascularization with vit- 
reoretinal traction. The primary hole 
in the detached retina was just supe- 
rior to the area of treatment. The 
other had photocoagulation for super- 
otemporal and superonasal lattice de- 
generation after the cataract had 
been extracted. The retinal detach- 
ment was inferotemporal and second- 
ary to a flap tear. 

Successes.—Nine of the 11 patients 
with prophylactically treated eyes did 
not have a subsequent retinal detach- 
ment. The indications for treatment 
in the nine were lattice with holes 
(four patients), lattice without holes 
(one patient), flap tear (two patients), 
round hole with operculum (one pa- 
tient), and symptomatic flap tear af- 
ter the cataract had been extracted 
(one patient). 

Group 3.—Of the 90 patients who 
were aphakic in both eyes when first 
seen for unilateral ARD, 13 were 
treated prophylactically in the second 
eye. 

Failures.—None. 

Successes.—The retina in all of the 
13 treated eyes remained attached. 
The indications for treatment were 
round holes (four patients), lattice de- 
generation with holes (three pa- 
tients), lattice degeneration (two pa- 
tients), flap tears (three patients), 
and familial meridional lattice degen- 
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Table 3.—Frequency of Detachment and Final Visual Acuity* 


Group 1 (n = 61)ї 
Untreated (п = 50) / 
Treated (n = 11) 


No De- Detach- 
Acuity tachment ment 

20/40 19/3 
20/50-20/60 4/1 
20/70-20/100 
20/200-20/400 
Ability to 

count fingers 
Ability to 

recognize 

hand motions 


Totals 


Final Visual 


Group 3 (n = 90)§ 
Untreated (n = 77) / 
Treated (n = 13) 


No De- 


Group 2 (п = 34)+ 
Untreated (п = 77) / 
Treated (n = 13) 


No De- Detach- 
tachment ment tachment 
16/7 3/2 56/13 
0/2 2/0 5/0 


Detach- 
ment 


11/0 





* Second eye after cataract operation. Frequency in both prophylactically treated and un- 


treated eyes. 


t Patients who remained bilaterally aphatic. 


+ Patients who had a second cataract operation during period of observation. 
§ Patients with bilateral aphakia and unilateral aphakic retinal detachment when first seen. 


eration (one patient). 


Results in Eyes 
Not Prophylactically Treated 


Group 1.—In the group of 61 pa- 
tients who remained phakic, 50 were 
not prophylactically treated. 

Failures.—Of the 50, two patients 
had a subsequent retinal detachment. 
One of the two had a clinically normal 
fundus prior to the detachment. The 
other had pigmented lattice with 
holes superotemporally and infer- 
otemporally. After six years of fol- 
low-up, a new superonasal round hole 
caused a detachment in which the 
areas of pigmented lattice were not 
involved. 

Successes.—Of the 50 patients with 
untreated eyes, 48 did not have a sub- 
sequent retinal detachment. Retinal 
findings in these 48 patients included 
normal fundus (40 patients), chorio- 
retinal sears (two patients), chorio- 
retinal atrophy (one patient), pig- 
mented lattice degeneration (one 
patient), round hole surrounded by 
pigment (one patient), vitreoretinal 
adhesions (one patient), and meridio- 
nal folds (two patients). One of the 
latter patients had had an ARD in his 
first eye because of a hole at the end 
of a meridional fold. Presently his 
second eye has been followed up for 
six years without detachment. 

Group 2.—In the group of 34 pa- 
tients who had cataract extraction in 
the second eye during the period of 
observation, 23 were not treated. 
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Failures.—Of the 23, seven patients 
had a detachment in the second eye. 
Before the detachment, three of these 
were normal. Two had areas that 
were "white without pressure" (one 
of the two later had his new tear in 
the area of "white without pressure"). 
The sixth had a meridional fold su- 
perotemporally (and detached super- 
onasally). The last had a round hole 
surrounded by pigmentation super- 
otemporally and vitreoretinal traction 
inferotemporally. His retina subse- 
quently detached temporally, second- 
ary to many round and flap tears. 

Successes.—Of the 23 patients with 
untreated eyes, 16 did not have a sub- 
sequent ARD. Retinal findings in- 
cluded normal fundus (ten patients), 
chorioretinal scars (two patients), me- 
ridional folds (two patients), equa- 
torial pigmentary degeneration (one 
patient), and "white without pres- 
sure" (one patient). 

Group 3—Of the 90 patients who 
were aphakic in both eyes when first 
seen for unilateral ARD, 77 were not 
prophylactically treated in the second 
eye. 

Failures.-Of the 77 patients, 
twelve had a subsequent ARD. Before 
the detachment, nine were clinically 
normal. One had superotemporal pig- 
mented lattice, but the detachment 
was caused by a new inferotemporal 
tear that arose from a clinically nor- 
mal area. A second patient, eight 
years after cataract extraction, had a 
superonasal detachment resulting 
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from a hole in pigmented lattice. The 
third patient had superotemporal and 
superonasal lattice without pigmen- 
tation; she refused prophylactic ther- 
apy. The retina later detached from a 
flap tear in the superotemporal lat- 
tice. 

Successes.—Of the 77 patients, 
sixty-five did not have a subsequent 
ARD in the second eye. Fundus find- 
ings included normal retina in 54 pa- 
tients. Of the remaining 11, three had 
pigmented lattice, three had vitreo- 
retinal adhesions with traction, and 
there was one case of each of the fol- 
lowing: pigmented lattice with holes, 
"white without pressure," chorioreti- 
nal scar, senile retinoschisis, and 
round hole surrounded with pigmen- 
tation. The patients with pigmented 
lattice were followed up for 3, 6, 7, 
and 11 years after their cataract ex- 
tractions in the second eye. 


Results in Patients Having 
A Poor Visual Result in the First Eye 


Of special interest is the final out- 
come in the second eye of patients 
with a poor visual result in the first 
eye. Of the 61 patients who remained 
phakic in the second eye (group 1), 24 
had 20/200 acuity or worse in the first 
eye. Massive vitreous retraction 
(MVR) accounted for ten of the 24 
and macular degeneration for most of 
the rest. None of the 24 had a detach- 
ment in the second eye. 

Of the 34 patients who had a second 
cataract operation during the period 
of observation (group 2), nine had 
20/200 or worse in the first eye. Six of 
the nine had MVR. None had a de- 
tachment in the second eye. 

Of the 90 patients who were 
aphakic in both eyes when first seen 
(group 3), 33 patients had 20/200 or 
less in the first eye (18 of the 33 had 
MV R). Four of the 33 patients had a 
detachment in the second eye. All 
four second-eye detachments were 
successfully repaired. 


COMMENT 


The fact that 7% (4/61) of the pa- 
tients in group 1 had a retinal detach- 
ment in the second eye while still 
phakic shows that patients with ARD 
in one eye are at moderate risk of ret- 
inal detachment in the second eye, 
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even if the second eye does not un- 
dergo cataract surgery. The risk is 
approximately the same as the 10% 
risk of bilateral phakic detachment 
found in series of nonreferred pa- 
tients. However, if the second eye 
undergoes cataract surgery, the rate 
of detachment increases to 26% 
(Table 3). Therefore, for patients 
with ARD in one eye, the chances of 
retinal detachment in the fellow eye, 
already high, are increased fourfold 
by cataract extraction. 

In group 3 (bilateral aphakics with 
unilateral ARD), 18% of the fellow 
eyes had a subsequent ARD. This fre- 
quency of ARD was one half that of 
group 2 (26%). The reason for the 
lower frequency in group 3 is that in 
many cases, both eyes were operated 
on one year before one eye developed 
an ARD. Since 50% of all ARDs occur 
within one year of cataract surgery,’ 
the fellow eyes of group 3 should have 
been at a lower risk of ARD than the 
fellow eyes of group 2 (which were 
followed up from the day of the cata- 
ract surgery). 

Despite the high risk of ARD in 
group 2, the final visual results justify 
cataract extraction from the second 
eye when indicated. As shown in 
Table 3, 32 of the 61 patients who re- 
mained phakic (group 1) had a visual 
acuity of 20/70 or worse. By contrast, 
only two of the 34 patients who had a 
cataract extraction in the second eye 
(group 2) had 20/70 or worse. 

The good visual results achieved by 
group 2 are due not only to the re- 
moval of the cataracts but also, ob- 
viously, to the successful reattach- 
ment of eight of the nine retinas that 
detached. With current surgical tech- 
niques, the rate of successful repair 
of ARD approaches that of phakic 
retinal detachment, provided the pa- 
tients report for treatment soon after 
the onset of the symptoms of retinal 
detachment. Patients who have expe- 
rienced detachment in one eye tend 
to report promptly, as is demon- 
strated by the fact that the macula 
was still attached in 57% of the sec- 
ond-eye detachments as compared 
with 17% of the first-eye detach- 
ments. The only two patients in 
group 2 with a final visual acuity of 
less than 20/70 are patients who de- 


layed in reporting with their detach- 
ments, one for two weeks (visual acu- 
ity of 20/100) and one for four 
months (visual acuity could detect 
only hand motions). 

Thus, we believe that cataract re- 
moval from the second eye of these 
patients should not be avoided if clin- 
ical findings support extraction. 
Moreover, unsuccessful retinal de- 
tachment surgery in the first eye 
need not affect the decision to remove 
the second cataract. Of the six pa- 
tients in group 2 who had MVR in the 
first eye, none had a detachment in 
the fellow eye. 

There are few reports in the litera- 
ture regarding the natural history of 
untreated retinal abnormalities in 
aphakic eyes. In the only reported 
series of patients with untreated flap 
tears seen before cataract extraction, 
five out of six patients went on to 
ARD.* This poor prognosis is not sur- 
prising, since symptomatic flap tears 
in phakic eyes do equally poorly. 
And, if the fellow eye has had a de- 
tachment, 20% of phakic eyes with 
holes later develop a retinal detach- 
ment.’ Thus, it would seem that such 
tears should be treated before cata- 
ract removal. As for other types of 
retinal abnormalities seen before 
cataract surgery, there is no informa- 
tion available. 

The prognosis of retinal breaks 
found after cataract extraction is 
much less clear. In one series, all 
three eyes with flap tears and one out 
of seven with round holes progressed 
to ARD.* However, in another report, 
14 eyes with round holes and flap 
tears were followed up for one to six 
years without ARD.” Finally, on rou- 
tine examination of 200 asympto- 
matic, nonmyopic, aphakic eyes, 12 
flap tears were found, as well as six 
eyes with lattice degeneration.‘ 

Most patients in our series would 
not have had prophylactic therapy, 
had not the retinal detachment in the 
first eye, plus the various vitreoreti- 
nal degenerations, identified them as 
being at especially high risk of retinal 
detachment in the second eye. For the 
patients who had a cataract operation 
in the second eye (group 2), the fre- . 
quency of detachment in the high- 
risk treated eyes (2/11 patients) was 
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actually lower than that of eyes with 
no clinically visible abnormality (7/23 
patients). Therefore, we believe that 
the prophylactic therapy was effec- 
tive in preventing retinal detachment 
in some of these high-risk patients. 

Treatment of areas other than full- 
thickness retinal breaks and lattice 
degeneration would have prevented 
few detachments. Of the 21 detach- 
ments that occurred in the 150 un- 
treated eyes, 17 arose from holes in 
areas that had been clinically normal 
prior to the detachment, and only 
four from holes in areas of pre- 
existing vitreoretinal abnormality. 
Two of the four developed because of 
tears in two relatively benign condi- 
tions: heavily pigmented lattice de- 
generation (a group 1 patient) and 
“white without pressure” (a group 2 
patient). Retinas of seven other pa- 
tients with the former condition and 
of three with the latter have re- 
mained attached. The third patient 
(group 2) had a pigmented round hole 
with adjacent vitreous traction. The 
round hole and several small adjacent 
flap tears were found in the detached 
retina. The fourth patient (group 3) 
refused prophylactic treatment of the 
lattice degeneration from which her 
retina later detached. 

Since new tears so frequently arise 
from clinically normal areas, to pre- 
vent ARD in the second eye of pa- 
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tients who have retinal detachment 
in the first eye, 360° of prophylactic 
therapy in the absence of retinal ab- 
normalities has been suggested.’ Un- 
til it can be proved that this mode of 
therapy will prevent all ARDs and 
not result in a large number of com- 
plications, such as macular pucker or 
excessive vitreous floaters, we believe 
that the manner in which our pa- 
tients were treated is adequate. Of 
the 23 untreated patients who had the 
second cataract operation during the 
period of observation (group 2), 16 did 
not have a subsequent detachment. 
Moreover, of the seven who did have a 
detachment, the macula was not in- 
volved in three. Thus, 19 of these 23 
untreated patients had a final visual 
acuity of 20/25 or better. The remain- 
ing four had 20/50 (two patients), 
20/100 (one patient), and hand mo- 
tion visualization (one patient). The 
patient with hand motion visualiza- 
tion had an operable ARD, but refused 
surgery. 

In conclusion, we believe that the 
chances of retinal detachment in the 
fellow eye of patients with ARD are 
decreased by the prophylactic treat- 
ment of full-thickness retinal breaks 
and lattice degeneration. These ab- 
normalities should be treated when 
found, rather than when cataract ex- 
traction is contemplated, since the 
eye, whether phakic or aphakic, is at 


moderate risk of retinal detachment. 
The timing of the cataract extraction 
in the second eye should depend on 
the visual needs of the patient, as 
long as proper retinal care can be 
given. Finally, all patients under- 
going cataract surgery should be well 
informed to the symptoms of retinal 
detachment. They should test them- 
selves for visual field loss at regular 
intervals and should have periodic 
fundus examinations by the surgeon. 
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Occipital Lobe Arteriovenous 


Malformations 


Clinical and Radiologic Features in 26 Cases With 
Comments on Differentiation From Migraine 


B. Todd Troost, MD; Thomas H. Newton, MD 


The differentiation of migraine head- 
ache, preceded by visual aura, from cere- 
bral arteriovenous malformation (AVM) is 
often regarded as difficult. A study of 26 
patients with occipital lobe AVM revealed 
two distinct syndromes in 18 patients— 
occipital epilepsy and occipital apoplexy. 

Occipital epilepsy is characterized ei- 
ther by elementary visual phenomena, 
such as brief flashes of light, or by dim- 
ming of a homonymous field. Occipital 
apoplexy results from hemorrhage and 
hematoma formation within the occipital 
lobe and is characterized by sudden 
headache and homonymous visual field 
loss. We conclude that patients harboring 
occipital AVMs may, indeed, have visual 
phenomena and headache that should not 
be confused with migraine because either 
a history of generalized seizure or bruits 
on examination will probably be present. 
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linical differentiation of migraine 
from cerebral arteriovenous 
malformation (AVM) is often re- 
garded as difficult, particularly when 
the clinical features of occipital lobe 
AVM include visual phenomena and 
headache is such a distinction critical. 
In almost every case, the clinician can 
distinguish the two entities. 

Arteriovenous malformations are 
developmental anomalies between 
the arterial and venous systems and 
have been described by such terms as 
tumor  circoidius, varix aneurys- 
maticus, aneurysm raceosum, circoid 
aneurysm, angiomatous malforma- 
tion, and racemose angioma. The ge- 
neric term "arteriovenous malforma- 
tion" is used here to describe all such 
developmental vascular anomalies. 
Pathologically, microscopic  differ- 
entiation is possible into capillary 
telangiectasias, cavernous angiomas, 
AVM, and pure venous malforma- 
tions. The most common, the true 
AVM, is a tortuous mass composed of 
both arteries and veins that are ab- 
normally developed in caliber and 
length. 

We studied the clinieal and radio- 
logic features of 26 patients with oc- 
cipital lobe AVM. Two distinct syn- 
dromes were present in 18 patients— 
occipital epilepsy and occipital apo- 
plexy. This report discusses these syn- 


dromes and other neurologic signs in 
26 patients and correlates the clinical 
findings with the roentgenographic 
anatomy. 


Case Material 


Twenty-five cases with AVM primarily 
involving the occipital lobe were reviewed 
from the angiographic files at the Univer- 
sity of California Medical Center, San 
Francisco. Nineteen of the patients had 
been evaluated clinically by the Neuro- 
Ophthalmology Unit. In the remaining six 
cases, detailed information was obtained 
from their physicians. An additional pa- 
tient was added to the series from the Uni- 
versity of Miami. The patients in the study 
ranged in age at the time of diagnosis 
from 15 to 60 years with an average age of 
36 years. Eleven patients were women, and 
15 were men. The follow-up periods of 
these patients varied from a few weeks to 
ten years. Thirteen patients had surgery 
on the malformation, and two patients 
died following the operative procedure. 
One patient died from intracerebral hem- 
orrhage eight years after diagnosis was 
established. Diagnoses of the 26 patients 
were as follows: occipital epilepsy (nine), 
occipital apoplexy (nine), unilateral head- 
aches (four), generalized seizures (two), 
subarachnoid hemorrhage (one), and inci- 
dentally discovered (one). The clinical fea- 
tures and results of diagnostic tests are 
summarized in Tables 1 and 2. 

The initial complaints indicated abnor- 
mal function of the occipital lobe in a total 
of 14 separate patients, consisting of tran- 
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sient photopsias or scotomas, subjective 
homonymous field loss, blindness, or sei- 
zures preceded by visual aura (Table 3). 
The most frequent abnormality at the time 
of initial examination was homonymous vi- 
sual field loss present in 12 patients (Table 
4). The indications for and outcome of sur- 
gery are given in Table 5. 
Roentgenographic diagnosis in this 
series of patients depended for the most 
part on arteriographic studies. The occipi- 
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tal lesions were right-sided in 11 patients 
and left-sided in 15. Abnormalities of the 
skull were noted on plain roentgenograms 
in only three patients. These abnormalities 
consisted of an enlargement of the groove 
for the posterior branch of the middle me- 
ningeal artery in all three of these pa- 
tients, local thinning of the cranial vault in 
two, and calcification within the malforma- 
tion in one. Multiple arteries supplied all 
but two of the AVMs. The parietooccipital, 


Top left, Vertebral arteriogram. Parietooccipital and calcarine 
branches (open arrows) are enlarged and supply small AVM 
(solid arrow). Top right, Selective left internal carotid arterio- 
gram, late arterial phase. Posterior branches of middle cerebral 
artery (open arrows). Small AVM (solid arrows). Bottom left, Total 
right homonymous hemianopia. Bottom right, Selective left inter- 
nal carotid arteriogram, venous phase. Small AVM (solid arrows) 
draining into adjacent superior sagittal sinus (double arrow) is 
surrounded by large avascular region (open arrows) correspond- 
ing to intracerebral hematoma. 


calearine, and posterior temporal branches 
of the posterior cerebral artery and the 
angular branch of the middle cerebral ar- 
tery were the most common contributing 
vessels. In all eases in which vertebral ar- 
teriography was performed, it was noted 
that branches of the posterior cerebral ar- 
tery supplied the malformation (Figure, 
top left). Additional blood supply to the 
malformation was from other distal 
branches of the middle cerebral artery, the 
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Case 
1 37,F 

2 34,M 
34,M 

23,M 


29,M 


33,M 


36,M 


Age, Sex 
Occipital epilepsy 


Table 1.—Clinical Data in 26 Patients With AVM of Occipital Lobe 


History 


Generalized seizure with aura of losing right 
visual field 

Generalized seizures with aura of white light 
in right field, postictal visual phenomena 

Generalized seizures preceded by flashing 
lights 

Right-sided headache for five years, general- 
ized seizure with visual aura 

Throbbing headaches for seven years 
preceded by flashing light, 
two headaches followed by seizures 

Right frontal headache preceded by red spots 
and flashing lights in left visual field 

Grey swirling forms in right field five minutes 
prior to headache, for eight years 


Left frontal headaches with "spots dancing 


Clinical Findings 


Bruit left 
occiput 
None 


Bruit left 
neck 


None 


None 


Bruit right 
eye 

Bruit left 
eye 

None 


Field Defects 


None 


None 


None 


None 


None 


Left homonymous 
to red objects 


None 


None 


Location 
of AVM 


O-P (L)* 


О 


(L) 


OP (L)f 


о 


о 


(А) #8 
(R)t 


O-T (R) 


in front of eyes” single generalized seizure 


Facial pains and transient “blind spots,” his- 
tory of generalized seizure 


Right homony- O-P (Dt 
mous upper 


quadrant 


Left third nerve paresis, 
bruit, L eye, stiff neck 


Occipital apoplexy 
10 26,M Sudden progressive right-sided headache Mild confusion Left homony- О (R)t 


with dimming of left visual field mous 
23,F Sudden “exploding” pressure deep in left head, Dysplexia without Right homony- O (Df 
visual distortions in remaining visual field agraphia mous 
55,M Sudden onset of severe headache and com- Nuchal rigidity Bilateral blind- О (RẸ 
plete blindness ness 
Sudden severe headache with decreasing Left hemiparesis Left homony- O (RH 
level of consciousness mous 
Acute left frontal headache with loss of right Nuchal rigidity Right homony- 
visual field mous 
Sudden generalized headache with decreased Nuchal rigidity Right homony- 
vision in right field, seizures in past mous 
Severe headache for two weeks, then pro- Lethargy, stiff neck, Right homony- 
gressive confusion mild right-sided mous 
weakness, agraphia 
with alexia 
Lethargy, stiff neck, mild Right 
right-sided weakness 
Nuchal rigidity papil- Right homony- о (Dt 
ledema in five weeks mous 


O-P (L)tt 
O-P (L)t 


O-P (Dt 


Frontal headache two months, sudden loss of O-P (L)t 


consciousness 


Rapid onsets severe occipital headache, diffi- 
culty seeing to right side 


Unilateral headache 
19 42,M 


20 60,M 


O-T (R)T§ 
O-T (L)Ħ$ 


Unilateral headache and photophobia None None 


Left-sided headaches for 12 years, one severe Mild dementia None 
headache with confusion 


Left-sided and bioccipital headache None None,onadmission О  (L)S 


Left-sided and generalized headaches, two- Bruit over None о 
month history of tinnitus left ear both carotids 


Generalized Seizures (Cases 23, 24) 
23 48,F Generalized seizures since childhood, four 
months left-sided numbness and weakness 


21 AF 
22 48,F 


Bruit over right eye, R None 
third nerve paresis, 
left hemiparesis 


Minimal weakness and None 
sensory deficit left 


24 32,M Generalized seizures since childhood, two 


months of left-sided headache and paresthesias 


Subarachnoid hemorrhage 
25 45,M Sudden onset of frontal and bitemporal head- Confusion, stiff neck, Enlarged blind 
aches papilledema spots 


Incidental finding 
26 40,M Left homony- 
mous hemia- 


nopic scotoma 


Intermittent diplopia and dysequilibration for Ataxia, nystag- 
two years mus 





* О, Occipital. O-T, Occipitotemporal. O-P, Occipitoparietal. В, Right. L, Left. 
T Abnormal electroencephalogram. 

t Surgery. 

$ Abnormal brain scan. 
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Table 2.—Summary of Arteriographic Features in 26 Patients With AVM 
of Occipital Lobe 


Feature 
Arterial supply by 
Posterior cerebral artery 
Middle cerebral artery 
Meningeal arteries 
Pericallosal arteries 


Venous drainage by 
Dural sinuses 


Superficial veins 
Deep veins 


Size 
Small (1 cm or smaller) 


Medium (2 to 4 cm) 
Large (5 cm or larger) 
Hematoma 


Number of Malformations 





* Two patients did not have vertebral arteriography. 


Table 3.—Initial Complaints 


Complaint 
Visual phenomena 
Photopsia or scotoma 
Subjective visual field loss 


Generalized seizures 
With visual aura 
Without visual aura 

Headache 
Acute only 
Acute and chronic 
Chronic only 


* One patient (case 5) had both phenomena. 


pericallosal artery, and dural contributions 
via the meningeal branches of the external 
carotid or vertebral arteries (Table 2). 


Comment 


“Migraine” repeatedly finds its 
way into published lists of the symp- 
toms of АУМ.'-° Rarely, however, are 
criteria for its inclusion explicit or de- 
tails of the patient’s visual episodes 
provided. Other reports attempt to 
differentiate epileptic photopsias 
from the sensations of classical mi- 
graine." Migraine is a complex dis- 
order including not only headache 
and nausea, but a variety of other 
major symptoms such as visual alter- 
ations and autonomic dysfunction. It 
is a periodic disorder with multiple 
symptoms of which headache and vi- 
sual phenomenon are just a part. Mi- 
graine is essentially diagnosed by his- 
tory, not by physical and laboratory 
findings. 
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A number of studies*^'' indicate 
that 75% to 95% of AV Ms do not pro- 
duce headache prior to hemorrhage or 
the development of seizures. In the 
remaining cases, a periodic headache 
not typical of migraine may occur, 
usually ipsilateral to the angioma. In 
a large series of migraine patients, 
neurodiagnostic studies did not dis- 
close angiomas, aneurysms, or tu- 
mors." 

Very rare cases appear to have the 
visual phenomena of classic migraine 
as well as occipital AVM." However, 
in these cases, the headaches were 
strictly unilateral. Roughly one tenth 
of the population has common mi- 
graine and one fiftieth classic mi- 
graine.^ The few cases reported of 
classic migraine in patients with 
AVM is not more than what would be 
expected for the general incidence of 
migraine. The problem of diagnosis 
occurs when the patient has headache 


or visual phenomena, or both, descrip- 
tive of migraine and a concomitant 
intracranial lesion. The clinical fea- 
tures of the 26 cases presented in this 
report indicate that the distinction 
between migraine and occipital AVM 
is usually possible. 

Syndrome of Occipital Epilepsy.—F'o- 
cal seizures are relatively infrequent 
with lesions of the occipital lobe, in 
contrast to their incidence with le- 
sions elsewhere in the hemisphere.'* 
In one study of occipital electroen- 
cephalographic foci only 7% had vi- 
sual aura prior to generalized sei- 
zures.'’ With occipital AV M, however, 
focal seizures are more common. Nine 
of the twenty-six patients had gener- 
alized seizures, and of these, five had 
auras that indicated a focus in the oc- 
cipital lobe. The other four patients 
had generalized seizures without 
auras or postictal phenomena that 
would suggest a focus. 

The focal seizures with occipital 
AVM consist of elementary visual 
sensations similar to the phenomena 
evoked by direct cortical stimula- 
tion.^'* The sensations are poorly 
formed, episodic, usually brief, some- 
times colored, and unassociated with 
the angular, scintillating figures that 
distinguish migrainous cortical phe- 
nomena.'^^? Epileptic discharges 
from areas 18 and 19 cause photopsias 
that are likely to remain stationary 
and to flicker rapidly? Darkness or 
dimming of a homonymous field of vi- 
sion is also more common with seizure 
activity in these areas." Epileptic 
photopsias last only seconds, rarely 
for a few minutes, before the onset of 
a generalized seizure. Episodic visual 
loss with retention of consciousness, 
however, has been reported as a fea- 
ture of occipital epilepsy.** Epileptic 
nystagmus has accompanied visual 
loss in one reported case.” 

A wide variety of auras character- 
ized the focal occipital seizures of the 
patients in this series. In one patient 
(case 2), each episode began with a 
“tired” feeling over the right eye that 
spread to the occipital area. Next, a 
bright light would appear in the right 
field of vision, and his head would 
turn “to escape from the light” prior 
to a generalized seizure. Following 
each seizure, he described right-sided 
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periorbital pain and, for several min- 
utes, a sensation that "frosted glass" 
prevented the right side of objects 
from being seen. Despite repeated at- 
tacks associated with postictal corti- 
cal depression, no abnormality in the 
central or peripheral fields could be 
shown. Other visual auras reported 
included “sudden dimming of every- 
thing in the right side of vision” (case 
1); “swirling spots of bright colored 
lights” (case 7); and bilateral "dim- 
ming of vision," down to light percep- 
tion only (case 4). In another patient 
(case 5), right frontal headaches re- 
eurred for 13 years, with an occa- 
sional visual aura that consisted of a 
short-lived "red spot" in his vision ac- 
companied by "putrid odors." A large 
oecipitotemporal vascular malforma- 
tion was present in the right hemi- 
sphere. 

We would regard these periodic 
transient, visual phenomena as mani- 
festations of occipital epilepsy, even 
though typical seizure activity may 
not be present. Not one of our 26 pa- 
tients described the 15- to 20-minute 
episodes that characterize the aura of 
classic migraine—episodes of angular, 
pointed, scintillating, silvery, in- 
tensely bright, arc-shaped, slowly ex- 
panding, peripherally moving pho- 
topsias followed directly by a scoto- 
matous zone in the same field. 

Six patients (cases 4 to 9) had brief 
visual phenomena and headaches ei- 
ther unilateral or bilateral. All of 
these patients either had a history of 
seizures (4) or prominent cephalic 
bruits (2) on examination, indicating 
a need for further evaluation. Four 
patients (cases 18 to 21) had chronic 
headaches that had been strictly uni- 
lateral and unassociated with any vi- 
sual phenomena. Three of these pa- 
tients had relatively sudden increases 
in the severity of their headaches, 
leading to brain scans, all of which 
were abnormal. The fourth patient 


= had prominent carotid bruits and sub- 


jective new tinnitus, which led to the 
angiographie demonstration of the 
AVM. 

In AVM, the headaches differ from 
migraine in that they are usually lo- 
calized to the same side, and inter- 
mittent visual phenomena, if present, 
may persist throughout the headache 
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Table 4.—Presenting Signs 


Visual field defects (12) 
Complete homonymous 


Paracentral scotoma 
Homonymous defect to red 


Number 


|| о 


—————————————————————————————————— J 


Bilateral blindness 
Nuchal rigidity (subarachnoid hemorrhage) 
Hemiparesis and hemisensory defect 
Bruit 


ол|о|м№| 


| —— EEE 





Third nerve paresis* 


* Secondary to associated aneurysm. 


N 


Table 5.—Surgery on Occipital AVM in 13 Cases 


Surgical Indication 
Occipital hematoma (9)* 


Recurrent seizure (3) 
or headache (1) 


* Numbers indicate number of patients. 


attack or even after. In migraine, the 
visual phenomenon most often pre- 
cedes the headache. The headache of 
AVM may not have the pulsatile 
character of migraine and often per- 
sists longer than the usual migraine 
attack. It usually does not have the 
associated symptoms that accompany 
migraine. 

Considering all patients in this 
study with any type of recurrent 
headache with or without visual phe- 
nomena, the history of seizures, the 
strict unilateral character of the 
headache, the rapid change in inten- 
sity, or the prominent bruits on physi- 
cal examination all differentiate the 
symptoms from migraine. 

Syndrome of Occipital Apoplexy.— 
Hemorrhage is the most common 
mode of presentation with cerebral 
AVMs in most large series.^A par- 
ticular symptom complex character- 
izes hemorrhage from occipital lobe 
AVM, which we have designated oc- 
cipital apoplexy. This syndrome is 
characterized by the sudden onset 
of severe headache and homonymous 
visual field loss, produced by hem- 
orrhage and hematoma formation 


No. Operated On 





Comment 


Visual field improved 
Dyslexia improved 
Unchanged 

Died 


New visual field defect 
Dyslexia 
Died 


within the occipital lobe. Seven pa- 
tients showed this syndrome, and two 
additional patients had disturbances 
of consciousness associated with hom- 
onymous visual field loss caused by 
occipital lobe hematoma. 
Homonymous hemianopsia is the 
most important sign produced by vas- 
cular malformations of the occipital 
lobe. Causes of this finding vary. 
Compression and necrosis of visual 
pathways by an intracerebral hema- 
toma are the principle causes. Usually 
the hematoma is large and tends to 
split or dissect longitudinally through 
the white matter of the occipital lobe. 
Some of the effects of compression 
can be reversed by prompt surgical 
evacuation of the hematoma, as illus- 
trated in several of our cases. The 
hematomas were removed in eight 
patients within 2 to 21 days; and ina 
ninth patient, five weeks after the 
original hemorrhage. Five patients 
had consequent improvement in vi- 
sual function: vision returned in the 
superior quadrants in three; the 
fourth patient regained function 
in the involved field except for con- 
gruous paramacular scotomas; the 
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fifth patient, the one with bilateral 
blindness, recovered one homonymous 
field. Four other patients in the group 
of eight remained with dense hom- 
onymous field defects despite the 
surgical procedure. A total of 13 pa- 
tients had surgery with the outcomes 
as indieated in Table 5. There were 
nine patients operated on for hema- 
toma, with one death following sur- 
gery on the AVM. Four additional 
patients were operated on without 
intracerebral hemorrhage, with one 
death following gastrointestinal sur- 
gery for upper gastrointestinal hem- 
orrhage in the postoperative course. 

Because extensive loss in the visual 
fields occurred only in the presence of 
a large occipital hematoma (nine pa- 
tients) or an extensive subarachnoid 
hemorrhage (one patient), it is un- 
likely that chronie compression of ad- 
jacent white or gray matter by the 
large vascular channels, which com- 
prise the malformations, can cause vi- 
sual field defects. The size of the mal- 
formation bore no direct relation to 
the presence of homonymous visual 
field defects. 

A frequently cited cause of focal 
and diffuse brain injury by AVMs is 
ischemia by means of diversion of 
oxygenated blood through arterio- 
venous shunts.” Heyck'* presented 
evidence that transiently opening ar- 
teriovenous shunts occur during the 
painful phase of a migraine attack 
and postulated that the shunts might 
also be responsible for the cerebral 
symptoms. Permanent anatomically 
defined shunts exist in AV Ms, but in 
migraine, there are no shunts during 
the attack-free interval. Studies of 
regional blood flow have shown 
shunts in areas distant from the 
AVM,” and further studies have 
shown improvement of perfusion 
through cortical microcirculation in 
the surrounding brain following oc- 
clusion of the arterial supply of an 
angioma.’ A congenital AVM may 
occupy all of the occipital pole (the 
macular projection area) for decades 
without producing detectable change 
in the patient’s field of vision. Ab- 
sence of a field loss may be related to 
the congenital nature of the malfor- 
mation*?*?! and the critical amount of 
cortex that must be destroyed before 
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a visual defect is detectable.**** 

Hemianopia in the visual field of 
the “normal” occipital lobe may de- 
velop after hemorrhage into the oppo- 
site occipital lobe (case 12). This com- 
plication causes total blindness that 
may last for several days. The rapidly 
expanding hematoma may shift the 
brain anteriorly, across the midline 
and downward through the posterior 
tentorial incisura. This shift com- 
presses afferent and efferent occipital 
lobe vessels and might account for the 
paradoxical hemianopia.** An alterna- 
tive explanation for the arrest of 
function in the normal occipital lobe 
is that localized injury in the opposite 
hemisphere invokes a remote effect, a 
phenomenon termed "diaschisis" by 
von Monakow.^ Meyer et al have 
provided experimental evidence for 
the reduction in blood flow and me- 
tabolism in the hemisphere contra- 
lateral to an area of infarction, and a 
similar mechanism may account for 
the phenomena observed in our pa- 
tient. 

Visual disturbances in addition to 
hemianopia may occur after hemor- 
rhage into the occipital lobe. Two pa- 
tients in our series had dyslexia 
without agraphia, a disconnection 
syndrome in which centers for recep- 
tion and interpretation may be pre- 
served but information coming into 
the central nervous system from the 
intact left visual field cannot be 
transferred via the splenium to the 
dominant hemisphere.” In one pa- 
tient, this disconnection syndrome oc- 
curred after surgical removal of an 
angioma from the left occipital lobe. 
The second patient, a 23-year-old den- 
tal assistant, experienced a sudden 
"exploding" pressure in her head and 
a stabbing pain beneath her left eye 
(ease 11). Twenty-four hours later, 
she was unable to see clearly on the 
right side, and objects in the left vi- 
sual field appeared too large and un- 
familiar. Forty-eight hours after the 
onset, she could not read, but could 
write and speak without difficulty. 
Her arteriogram showed a small left- 
sided occipital AV M, stretched occipi- 
tal vessels, and a large avascular 
zone, indicating a hematoma in the 
occipital lobe (Figure) The alexia 
disappeared promptly after surgical 


evacuation of the hematoma and exci- 
sion of the angioma. The sensations of 
magnification and distortion of ob- 
jects represent cerebral macropsia 
and metamorphopsia.”*"* With a more 
destructive lesion a patient may have 
dyslexia with agraphia (case 16). 

Other Neurologic — Signs.—Hom- 
onymous hemianopsias—were pres- 
ent in two patients who had never ex- 
perienced the acute symptoms of 
intracerebral bleeding. Although the 
vascular malformation was of me- 
dium to large size, the hemianopic 
field defect was minor. In one patient, 
the defect was present only to red 
test-objects, and in another, a small 
paracentral scotoma corresponded to 
the relatively avascular region sup- 
plied by the posterior branch of the 
middle meningeal artery. Only one 
patient with a subarachnoid hemor- 
rhage had a field defect that was not 
the result of an intracerebral hema- 
toma. An aneurysm at the origin of 
the left posterior communicating ar- 
tery was the source of the hemor- 
rhage (case 9). Spasm of the posterior 
cerebral artery may have caused in- 
farction in the left inferior calcarine 
cortex giving rise to the right supe- 
rior quadrantic visual field defect. In 
a fourth patient, a hemianopic defect 
developed after arteriography and is 
not included in Table 4. 

Ocular movements are rarely af- 
fected by occipital AVMs except 
during seizures or as a result of intra- 
cerebral bleeding. A large intracere- 
bral hematoma in the occipital lobe 
may impair ocular pursuit movements 
toward the side of the lesion.**' Such 
abnormal pursuit movements were 
observed in case 14, as well as a right 
homonymous hemianopia, absent re- 
sponse as the optokinetic targets 
were moved to the left, and “spastic 
conjugate deviation” to the right dur- 
ing forced lid closure.‘?** All these 
findings indicated extensive and deep 
involvement in the left  occipi- 
toparietal region. 

Two patients (cases 9 and 22) had 
an oculomotor palsy related to aneu- 
rysms. The association of aneurysms 
and AVMs is well known**** and both 
these patients had AVMs supplied 
from vessels on which the aneurysms 
arose. Five patients who bled from 
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large occipitoparietal malformations 
had hemiparesis and hemisensory 
loss. 

Roentgenographic Observations.—To 
delineate the nature and extent of 
the arterial supply to and the venous 
drainage from these malformations, a 
separate selective injection of con- 
trast material into the vertebral, as 
well as the internal and the external 
carotid arteries, is necessary. The 
presence of an associated intracere- 
bral hematoma may be recognized by 
displacement of adjacent vessels 
(Figure, top left), as well as by an 
area of avascularity surrounding the 
malformation (Figure, bottom right). 
Occasionally, the hematoma may de- 
stroy portions of the malformation; it 
is then recognized by residual en- 
largement of the afferent arteries 
and draining veins (Figure, top 
right). The size of the malformation 
and the extent of the visual field loss 
have no consistent relationship. 


Dr. Troost was a National Institutes of Health 
Fellow in Neuro-Ophthalmology (Fellowship No. 
F11EY3-01). 
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Microwave Lens Effects in Humans 


II. Results of Five-Year Survey 
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Individuals selected on the basis of 
likelihood of occupational exposure to mi- 
crowaves were subjected to a biomi- 
croscopic examination of the lens. Con- 
trol personnel were also examined along 
with them, the examiners having no 
knowledge of the exposure history of any 
examinee prior to or during the examina- 
tion. Objective evidence of lens abnor- 
mality (opacities, vacuoles, or posterior 
subcapsular iridescence) was recorded 
and a comparison made between the two 
groups on the basis of that evidence. 

The comparison showed the two groups 
to be essentially the same and did not 
support the hypothesis that human lens 
damage is occurring in the military envi- 
ronment in this country. Instead, it tended 
to support the assumption that the exist- 
ing safety level of 10 MW/sq cm is ade- 
quate. 


he question of possible ocular 

damage among personnel occupa- 
tionally exposed to microwaves has 
been the subject of previous surveys. 
The results of these surveys have not 
been in agreement with one another. 
Zaret et al' found no significant 
differences between the exposed 
group and their controls, but Zydecki* 
claimed that exposed personnel 
showed increased turbidity of their 
lenses. 
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The US Army microwave ocular ef- 
fects detection program was started 
in 1968. A preliminary report, cov- 
ering 91 microwave workers and 135 
control subjects at one military base, 
did not support the hypothesis that 
chronic exposure to microwave energy 
has caused eye damage in humans. 
Since that time, this survey program 
has been expanded to include the 
other US Army bases where micro- 
wave equipment is used to a substan- 
tial extent, and the number of per- 
sonnel surveyed has now increased 
roughly tenfold. 

No change has been made in the 
survey protocol that was used for the 
earlier studies, and the same criteria 
for presence or absence of specific 
physical signs are still used. 


SUBJECTS AND METHODS 


Subjects (N = 2,343) were examined un- 
der this program during a period from 
November 1968 until September 1973. 
Semiannual examinations were conducted 
at Fort Monmouth, NJ; Fort Bliss, Tex; 
White Sands Missile Range, NM; Fort 
Huachuca, Ariz; and Tobyhanna Depot, Pa. 
Since all personnel were not available for 
all examination sessions, many were exam- 
ined as many as ten times while a few were 
examined only once. All personnel were 
either military active duty or civilian 
employees of the Department of the Army. 
Some of the workers examined have been 
involved in work with microwave equip- 
ment since 1943 (at which time there were 
no safety standards), while others have 
been working with microwave equipment 


for only a very brief period of time and 
under rigidly enforced safety standards. 

Selection of personnel to be examined 
was done by the respective directors of the 
local occupational health programs. AIl 
personnel who had histories of working 
with equipment using microwaves, laser, 
xenon ares, ultraviolet lights, or welding 
equipment (to include plasma torches) 
were requested to participate in the sur- 
vey. In addition, the group selected for 
examination included many individuals in 
occupations that were considered eye-haz- 
ardous but did not involve exposure to 
electromagnetic radiation. 

The examination performed included vi- 
sual acuity determinations followed by dil- 
atation of the pupil with a short-acting 
mydriatic/cycloplegic agent. Next, the 
fundus was examined by direct ophthal- 
moscopy. The anterior segment was then 
examined with a slit lamp having a beam- 
splitter and observation tube attached, 
noting the following: (1) presence or ab- 
sence of opacities visible as shadows 
against the red reflex seen in the coaxial 
(lighting and viewing lines coincident) 
view. If present, their number and location 
was also recorded; (2) presence or absence 
of posterior subcapsular  iridescence 
(PSCI), a polychromatic luster caused by 
prismatic dispersion visible at the poste- 
rior pole of the lens when the angle of illu- 
mination and angle of viewing are equal 
with respect to the “normal” line for this 
region and in the same horizontal plane; (3) 
absence of all the foregoing signs was re- 
ferred to as a “negative” result of the ex- 
amination. 

Any opacities or vacuoles that were suf- 
ficiently extensive were photographed 
using a hand-held fundus camera focused 
for anterior segment work, giving a photo- 
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Table 1.—Microwave Workers* 


No. in 
Group 


Age Group, 


1(2%) 
17(3%) 
44(10%) 
37 (12%) 
45 (23%) 
15(31%) 


Opacities 


Vacuoles PSCI 


4(9%) 
94(19%) 
102 (24%) 
108 (35%) 
66 (34%) 
16 (33%) 


8(19%) 
163 (32%) 
180 (42%) 
188 (60%) 
132 (68%) 

16 (33%) 


Table 2.—Controls* 
ee sf | 


Age Group, 


yr Opacities 


Younger 
than 20 


20-29 


* Total, 801. 


graphic view similar to that seen in the 
coaxial view of the slit lamp. 

The population was then divided on the 
basis of microwave history. Those individ- 
uals who gave a history of working directly 
with microwaves either as test/develop- 
ment personnel or as operators of the 
equipment were considered the “experi- 
mental subjects" or "target population.” 
Those individuals who denied ever having 
worked with or near this equipment were 
considered their "controls." The examiners 
were not aware of the microwave exposure 
history of any of the subjects before exam- 
ining them. 

The results are presented in Tables 1 
and 2. 


COMMENT 


The contention that exposure to 
microwaves may cause lens damage 
to human beings can be viewed as a 
hypothesis. In order to test this hy- 
pothesis in the classical fashion, it 
would be necessary to perform an ex- 
periment, using human experimental 
subjects and controls and following 
the classical protocol format to ex- 
clude all variables but one: microwave 
exposure. Obviously this is not practi- 


258 Arch Ophthalmol/Vol 93, April 1975 


10(5%) 
21 (10%) 
37 (15%) 
25 (20%) 
8 (28%) 


Vacuoles 


1(8%) 
33(18%) 
55 (28%) 
71 (29%) 
53 (41%) 
14(48%) 


1(8%) 
53 (28%) 
99(51%) 

138 (56%) 
95 (74%) 
20 (69%) 





cal; so all experiments of this type 
have been performed on experimental 
models of the human case, mostly on 
rabbits. The detailed results of our 
work in this area will be reported 
elsewhere, but it is appropriate to 
mention here that lens damage in 
rabbits occurred only following re- 
peated exposure to very high power 
levels of microwave (300 MW /sq em). 
This level was so high that, unless the 
irradiation was confined to the region 
of the eyes, the rabbits all died of sys- 
temic hyperthermic effects before the 
exposures could be completed (Apple- 
ton and McCrossan, unpublished 
data). 

Since it is not possible to perform 
an experiment of this type on human 
subjects, the question of effects on hu- 
man lenses due to microwave energy 
must be addressed in a different way. 
The fact that the human population 
that has been identified includes in- 
dividuals who may have been ex- 
posed to microwaves of various 
wavelengths, various power levels, 
and for various durations (all of these 
variables not having been measured 


and being Virtually impossible to esti- 
mate retrospectively) limits the type 
of study that can be conducted. Such 
a population can be studied by survey 
methods, however, as has been done 
in this case. 

The conclusions that can be drawn 
from such a survey are necessarily 
limited: if any population has been 
partitioned on the basis of some pos- 
sible occupational exposure and the 
health of the “target” group is the 
same as the “control” group (a nega- 
tive result), then it is reasonable to 
conclude that the occupational expo- 
sure (if any) has been insufficient to 
affect health. On the other hand, if 
there is a difference between the two 
groups with respect to health, this 
difference may be due to the expo- 
sure, or it may be due to some other 
variable, known or unknown; so the 
only conclusion that could be drawn 
in that second case would be that 
harmful effects of occupational expo- 
sure have not been ruled out. 

The results of the survey described 
here can be considered as showing no 
difference between the two groups (a 
negative result); so it is reasonable 
to conclude that lens damage due to 
microwave radiation from military 
equipment has not occurred. As a log- 
ical extension of this, it is also reason- 
able to conclude that the existing 
safety level of 10 MW/sq cm and the 
degree to which it is being enforced 
have been adequate to protect hu- 
mans from microwave lens effects. 
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Ultrastructure of the 
Epithelial Dystrophy of Meesmann 


As in previous studies of Meesmann 
dystrophy, intense vacuolation of the epi- 
thelium was observed. However, neither 
histochemical nor electron microscopical 
examination of the specimens showed 
any evidence of abnormal quantities of 
glycogen or the electron dense peculiar 
substance of Kuwabara and Ciccarelli. 
Electron microscopy indicated that the 
basic alteration leading to the manifesta- 
tions of the dystrophy was electron dense 
bodies in the cytoplasm of the basal epi- 
thelial cells. These electron dense bodies 
appeared similar to lysosomes. In the 
more superficial cell layers, the electron 
dense bodies were engulfed by vacuoles 
that gradually increased in number and 
size to fill the cytoplasm and, finally, de- 
stroyed the most superficial cells. 
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n two studies Meesmann, and 
Meesmann and Wilke* described 
the clinical histological, and heredi- 
tary characteristics of a corneal dys- 
trophy that was limited to the epithe- 
lium and usually appeared in the first 
year or two of life. Histologically, the 
dystrophy was described as being con- 
fined to the epithelium and consisted 
of a vacuolation of the epithelial cells 
that Meesmann and Wilke thought 
were filled with glycogen. Kuwabara 
and Ciccarelli,’ using the light and 
electron microscope study, proved 
that the cytoplasm of the epithelial 
cells contained inereased quantities 
of glycogen. They also described in- 
traepithelial cysts that contained de- 
generated cellular products rather 
than glycogen as was previously 
thought. In some cells, electron mi- 
croscopy demonstrated an amorphous 
electron dense "peculiar substance" 
that the authors suggested might be a 
type of mucopolysaccharide. 
In 1968, Burns* examined the histo- 
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Fig 1.—Histologic sections of biopsy 
specimen show vacuolated squamous се! 
layer of epithelium basic fuscin and 
alkaline methylene blue (original magnifi- 
cation x 400). 


logic, histochemical, and biochemical 
characteristics of superficial biopsy 
specimens of two corneas with Mees- 
mann dystrophy. One of these cor- 
neas and an additional cornea with 
the dystrophy were examined with 
the electron microscope. He did not 
find a general increase in glycogen in 
the epithelium. However, the electron 
dense peculiar substance was ob- 
served in some epithelial cells of both 
specimens. Burns speculated that this 
chemically unknown peculiar sub- 
Stance was the basic pathogenetic 
mechanism in Meesmann dystrophy. 
The present study describes the his- 
tology and ultrastructure of a cornea 
with Meesmann epithelial dystrophy 
that contained neither excessive 
glycogen nor the peculiar substance. 


Material and Methods 


Multiple biopsy specimens of the epithe- 
lium and one of the epithelium and super- 
ficial stroma were obtained from a 7-year- 
old white boy whose corneas showed the 
characteristic slitlamp appearance of 
Meesmann epithelial dystrophy, ie, almost 
confluent punctate microvesicular opacities 
of the epithelium predominantly in the pal- 
pebral zones. The patient was the youngest 
of two siblings and was born with spastic 
paralysis and esotropia. The parents 
stated that an ophthalmological examina- 
tion, when the patient was 1 year of age, 
showed the superficial corneal opacities. 
Neither the parents, the brother, nor the 
maternal grandfather showed any evi- 
dence of similar corneal opacities. 

The epithelial opacification in the biopsy 
specimen of the eye was reduced for ap- 
proximately seven months after the epi- 
thelial removal. Thereafter, the opacifica- 
tions in both eyes have remained stable. 

Three tiny specimens of the superficial 
cornea were excised with a razor blade 
knife and were immediately fixed in either 
4% neutral formaldehyde solution, absolute 
alcohol, or 3% glutaraldehyde followed by 


Fig 2.—Electron dense bodies (E) in 
cytoplasm of basal and squamous cells. 
Dense bodies are always located in su- 
pranuclear regions between golgi appa- 
ratus. Basement membrane is intact and 
Bowman membrane (B) is normal (original 
magnification х 15,000). 
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soid and a few have myeloid structures (original magnification х 30,000). 
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Fig 4.—Electron dense bodies in inner squamous cell layer are slightly larger than in 
basal layers. They have more myeloid structures and are vacuolar. Small vacuoles are 
present in this layer (original magnification x 30,000). 


2% osmium tetroxide in 0.2N cacodylate 
buffer (pH 7.4), respectively. 

The formaldehyde solution-fixed and al- 
cohol-fixed specimens were embedded in 
paraffin, and the sections stained with 
hematoxylin-eosin. Best carmine, PAS, 
and amylase-treated PAS were examined 
with light microscopy. 

The osmium-fixed specimen was em- 

„ bedded in a resin after graded alcohol de- 
hydration and was cut on an ultramicro- 
tome with a diamond knife. Thick sections 
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obtained from epoxy-embedded blocks 
were stained with basic fuchsin and alka- 
line methylene blue, or 1% alkaline tolui- 
dine blue (pH 12) and examined with light 
microscopy. Thin sections were mounted 
on 200-mesh copper grids and doubly 
stained with uranyl acetate and alkaline 
lead citrate, and observed with an electron 
microscope (60 kilovolts). The direet mag- 
nification ranged from 3,000 to 30,000. 
Light Microscopical Findings (Fig 1).— 
The corneal epithelium, Bowman mem- 
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brane, and some superficial stroma were 
included in these specimens. 

The basal cells of the epithelium ap- 
peared somewhat irregular in arrange- 
ment. In toluidine blue thick sections, the 
basal cells contained small cytoplasmic 
granules that were always located in the 
supranuclear region of the cell. These 
granules were seen only occasionally when 
other stains and fixing methods were used. 
There were few mitotic figures in the basal 
cells. 

In the squamous cell layer, there were 
many vacuoles of varying sizes filling the 
cytoplasm. The vacuoles were larger in the 
specimens fixed with glutaraldehyde. The 
nuclei were localized to the basal portion of 
the cells. 

The surface cells were flattened and de- 
generated. Histochemical examinations 
did not indicate the presence of any glyco- 
gen in the epithelium. 


Electron Microscopy 


The basal epithelial layers and the 
inner squamous cell layers contained 
numerous electron dense ellipsoid- 
shaped bodies that appeared to have 
a single limiting membrane. They 
ranged in size from 0.2u to 0.5u (long 
axis) (Fig 2 to 4). 

These bodies were always located 
in the supranuclear region usually be- 
tween the golgi apparatus. The mito- 
chondria were smaller and reduced in 
number. The endoplasmie reticulum 
and tonofilaments were normal in 
quantity and size. There were no ab- 
normal deposits of glycogen or any 
spatial relationship between the 
glycogen present and the cytoplasmic 
bodies. 

In the squamous cell layers, the 
cytoplasms were almost filled with 
vacuoles that grew larger as one 
viewed from the internal to the exter- 
nal portions of the cell (Fig 5). These 
vacuoles contained a few electron 
dense bodies that were almost identi- 
cal to those seen in the basal layer 
and squamous layers and other more 
myeloid bodies. These were similar to 
the electron dense bodies but were di- 
lated and contained myeloid struc- 
tures. The squamous cell layers con- 
tained more glycogen granules than 
the basal layer but not more than nor- 
mal. Almost all of the surface cells 
were degenerating or degenerated 
(Fig 6). They were flattened, vacu- 
olated, and contained electron dense 
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cytoplasm with degenerated organ- 
elles. Remnants of what may have 
been the electron dense bodies were 
observed in the vacuoles. 

The basement membrane was con- 
tinuous, homogeneous, regular in 
width, and provided intact hemides- 
mosomes. Bowman membrane ap- 
peared normal. 


Comment 


The slitlamp appearance of the 
cornea investigated in this study 
leaves no doubt that it was afflicted 
with the epithelial dystrophy of 
Meesmann. As in previous studies,’ 
histologic examination of the super- 
ficial cornea showed vacuolation of 
the superficial layers of the corneal 
epithelium. These were especially 
prominent in the resin-embedded 
specimens. Electron microscopy and 
histochemical studies did not show 
evidence of the presence of abnormal 
quantities of glycogen in the epi- 
thelium. Burns‘ also did not find a 
uniform increase in glycogen in his 
specimens when examined with the 
electron microscope. He concluded, as 
we do, that the quantities of glycogen 
particles in the epithelium is simply a 
manifestation of cell metabolic 
activity. The peculiar substance pre- 
viously described by Kuwabara and 
Ciccarelli and Burns‘ was not ob- 
served in the present investigation. 
What had not been reported in previ- 
ous studies and proved to be the most 
remarkable findings in the specimens 
studied were granules noted in the 
resin-embedded histologic sections 
that represented accumulations of 
electron dense cytoplasmic bodies 
when viewed with the electron micro- 
scope. Electron microscopy clearly 
showed a progression of changes 
from the basal cells to the superficial 
cells beginning with electron dense 
bodies in the basal cells (Fig 7). The 
electron dense bodies were also 
observed in the more internal cells of 
the squamous cell layer and, in addi- 
tion, there were small vacuoles. In 
sections of the more external cells of 
the squamous cell layer, the vacu- 
oles that contained electron dense 
bodies and myeloid bodies became 
much larger to fill the cytoplasm al- 
most completely, and finally in the 

. 
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Fig 5.—Cells of inner and outer squamous cell layers are filled with many large vacu- 
oles that contain remnants of electron dense bodies. Some vacuoles appear to fuse with 
adjacent vacuoles (original magnification х 7,500). 


most superficial layers, the cells were 
degenerated. 

These electron dense bodies in the 
basal cell with their single outer 
membrane and proximity to the golgi 
complex were similar in morphologic 
appearance to lysosome structures. 
Their presence suggests an auto- 
phagic response to degenerating cell 
organelles. А second possibility is 
that they are a response to abnormal 
products of metabolism or normal 
metabolie products that cannot be 
used. It may be speculated that as the 


cells move from the basal layers to 
the more superficial layers the organ- 
elle degeneration or accumulation of 
metabolic product increases, which re- 
sults in an increase in size of the vac- 
uoles until the cell is destroyed. This 
envisioned process has certain sim- 
ilarities to the concept that altera- 
tions of lysosomes play a prominent 
role in storage diseases, ie, the muco- 
polysaecharidoses and lipoidoses, and 
others, where they may be an inborn 
deficiency of lysosomal enzymes. 

The only explanation we can offer 
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Fig 6.—Cells of outermost squamous layer appear to be degenerating and vacuoles in 
these cells are fragmented and smaller. Surface cells are electron dense and degener- 
ated (original magnification х 9,000). 


for not observing at least the peculiar 
substance was that this material 
might be a later change in the dys- 
trophy. The tissues examined in the 
present study were from a 7-year-old 
whereas the youngest patient in the 
other two ultrastructure examina- 
tions was 31 years old. 
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Fig 7.—Biopsy specimen from Bowman 
membrane to surface. This composite 
shows a progression of changes begin- 
ning with electron dense bodies in basal 
cells, which grow larger, are incorporated 
into vacuoles that become large until in 
external cell layers cells are degenerated 
(original magnification x 7,500). 
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Combined Technique for a 
355° Traumatic Giant Retinal Break 


A Case Report 


Wayne Е. Fung, MD; Donald L. Hall, MD; Gilbert W. Cleasby, MD 


A surgical technique using a combina- 
tion of vitreous incarceration and intravi- 
treal air permitted successful treatment of 
a giant tear (“dialysis”) of 355° by a 
scleral buckling procedure. 


н buckling, intravitreal air, 
vitreous incarceration, vitrecto- 
my, and torsion of the globe to employ 
gravity are among the techniques that 
have been used for treatment of 
retinal detachment that is due to 
giant tear.' -° This communication de- 
scribes a technique used to treat a 
total retinal detachment due to a giant 
retinal tear ("dialysis") that had in- 
verted edges of 355? extent. 


REPORT OF A CASE 


An ll-year-old boy was seen for treat- 
ment of a retinal detachment in his left eye 
that had been sustained in a fall from a 
horse ten days earlier. He had been thrown 
from the horse and had struck the left side 
of his face against the ground without 
sustaining visible head wounds. Two days 
later, he began to note dark spots in his left 
visual field, followed one day later by 
"cobwebs." Following this, his vision dete- 
riorated steadily. 

He had worn glasses since the age of 1 
year for myopia. His current visual correc- 
tion was —16.76 +2.75 x90? in the right 
eye, and —15.50 + 2.50 x 90? in the left eye. 
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The family history was negative for high 
myopia and retinal detachment. Corrected 
visual acuity was 15/30 and J1 in the right 
eye and there was light perception in the 
left. The anterior segments were normal. 

Immediately behind the left lens, the 
torn margin of the nasal retina was noted, 
from which vitreous strands extended 
centrally (Fig 1). In the vitreous, 1+ red 
blood cells were noted and the vitreous 
fibrils were not thickened or taut. Severe 
syneresis was present. 

Fundus examination disclosed total de- 
tachment of the left retina, with a giant 
tear along the ora serrata, extending clock- 
wise from 11 to 10 o'clock. The choroid was 
visible through the tear as far back as the 
equator. The posterior part of the retina 
was totally detached, but without fixed 
folds. The right eye showed myopic changes 
in the posterior pole, with three zones of 
lattice retinal degeneration anterior to the 
equator extending from 10 to 2 o'clock. The 
patient was treated with binocular occlu- 
sion, admitted to the hospital, and taken 
immediately to the operating room. 


TECHNIQUE 


At the time of surgery, the tear was seen 
to have extended with only a tag of retina, 
approximately one ora bay in width, 
connected to the ora serrata (Fig 2). Three 
parallel rows of cryotherapy were applied 
to the circumference of the globe between 
the ora and the equator. Five sclerotomies 
in the pars plana were made and closed in 
sequence, with vitreous incarcerated in 
four of the five (Fig 3). Our technique 
differed from that of Howard and Gaaster- 
land,’ in that the base of each sclerotomy 
was cauterized by light diathermy, the 
initial entry into the vitreous cavity was 
made with a Wheeler knife, and the 


surgeon advanced the blunted, smooth- 
tipped aspirating needle under direct 
visual control, with the assistant applying 
the aspirating force on command (Fig 4). 
The moment of vitreous incarceration into 
the tip of the aspirating needle was clearly 
evident by the sudden movement of the 
edge of retina toward the needle (Fig 5). 

The anchoring of the temporal margin 
was attempted first, because it was the 
most elevated margin and had inverted 
into the center of the vitreous cavity. After 
this was successful, the nasal, inferior, and 
superior temporal areas were secured. 
Drainage of subretinal fluid was perform- 
ed through a sclerotomy posterior to the 
equator at 2 o'clock (Fig 4). Four milliliters 
of air were injected into the center of the 
vitreous cavity under visual control 
through a sclerotomy in the pars plana at 
10 o'clock, using a dry 5-ml glass syringe 
and a 3.7-mm (1.5-inch), 27-gauge needle. 

Postoperatively, the patient was allowed 
to lie in any position except supine, so that 
the bubble would constantly serve as a 
tamponade against some portion of the 
retina. He was given bathroom privileges 
and permitted to sit for his meals. The 
intravitreal bubble persisted for seven 
days. From the first postoperative day, the 
retina was attached everywhere except 
inferior temporally where a dialysis of two 
clock hours persisted. 

Further surgery was performed on the 
11th postoperative day (Fig 6). The retina 
was found to be attached to the choroid 
everywhere except in the area of persistent 
detachment. This site was treated with 
cryosurgery and a segmental silicone epis- 
cleral sponge. A No. 40 silicone band was 
then placed around the globe between the 
ora and the equator temporally and just 
posterior to the equator nasally. Subretinal 
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Fig 1.—Slit-lamp section showing nasal edge of dialysis with 


attached vitreous. 


fluid was not drained. On the first day 
following this procedure, the retina was 
completely attached and the patient was 
discharged (Fig 7). Twenty-five months 
later, the retina remained fully attached 
and the corrected vision was 20/200. 


COMMENT 


The use of vitreous incarceration 
and intravitreal air converted a des- 
perate situation into one that was 
successfully managed by a scleral 
buckling procedure. Use of a modifica- 
tion of the vitreous incarceration tech- 
nique of Howard and Gaasterland’ 
was suggested by the attachment of 





Fig 2.—At surgery, dialysis has extended until retina is attached 
to pars plana by strip of tissue only one ora bay in width. 
Detachment is total and bare choroid is visible. 


Fig 3.—Vitreous is incarcerated in four 
of five separate sites. Incarceration into 
fourth site is not definite. Drainage of 
subretinal fluid is performed at 2 o'clock, 
posterior to equator. 


vitreous to the torn retinal margin 
(Fig 1). If either the nasal or temporal 
margin of the retina could be secured, 
it appeared that the intravitreal tech- 
nique for treatment of giant tears 
described by Norton? could be used 
with little risk of trapping air beneath 
the retina. 


Fig 4.—Preparation of sclerotomy site. A, Incision; B, diathermy; 


C, preplaced mattress suture and Wheeler knife introduction into 
vitreous cavity; D, aspirating needle; and E, vitreous incarcera- 


tion. 
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Fig 5.—Left, indirect ophthalmoscopic view of aspirating 
needle, 1 mm anterior to edge of retinal flap. Right, Appearance 


of edge of retina as vitreous is aspirated into needle. 
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Fig 6.—Two-hour dialysis with localized detachment persists in 
inferior temporal quadrant. Cryosurgery applied 11 days earlier is 
visible in areas of attached retina. 


The only technical problem resulted 
from incomplete entry into the 
vitreous cavity through the scleroto- 
mies. This was recognized by seeing 
stretched choroid over the tip of the 
aspirating needle, and was corrected 
by repeated penetration with a 
Wheeler knife. Clean entry into the 
vitreous cavity at both the nasal and 
inferior sites was particularly diffi- 
cult, and three separate attempts 
were required. 

Vitreous attachment to the poster- 
ior edge of a “dialysis” has been ques- 
tioned by Brockhurst Howard has 
eited references that indicate that this 
relationship is not rare.* Preoperative 
examination with the slit-lamp and 
either a contact or a Hruby lens will 
resolve the issue in a given case. If 
this relationship is present, the tech- 
nique of incarcerating vitreous can be 
useful In two subsequent older 
patients with nontraumatie giant 
tears that were four hours of the clock 
long, we tried this technique and did 
not see the sudden movement of the 
retinal edge toward the tip of the 
aspirating needle. Instead, the edge 
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flattened against the choroid, follow- 
ing withdrawal of the needle, in each 
patient. Postoperatively, the flap was 
flattened in one patient, and has 
remained so. In the other, the poster- 
ior edge was elevated and inverted the 
next day, and after two additional 
procedures, it appears stable on a 
broad posterior buckle. Preoperative 
eontact-lens examination of the first 
patient did not confirm the presence 
of vitreous attached to the posterior 
flap, while in the second, a 2-mm pupil 
precluded this examination. 

Both our patient and that of 
Howard and Gaasterland were young, 
and each had had traumatic retinal 
detachment with giant tears. Persis- 
tent attachment of the vitreous to the 
posterior edge of the retina may be 
more likely in this situation. 

Incarcerating vitreous instead of 
retina has the advantage of avoiding 
fixed retinal folds and the formation 
of new holes in the retina. Securing 
vitreous 1 and 2 mm anterior to the 
edge of a tear leaves the trailing edge 
of retina free to move short distances 
radially and circumferentially when 
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Fig 7.—Retina is completely attached on first postoperative day 
after second operation. 


settling. It appears advisable to incar- 
cerate vitreous as far forward as can 
be done without risking damage to the 
lens or corona ciliaris along the same 
meridian as the point of aspiration. 


James Hagele, MD, of Grass Valley, Calif, re- 
ferred the patient. 

James Brodale of the Pacifie Medical Center 
prepared the illustrations. 
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Sensitivities of Ocular Tissues 


a a an lil tal 


to Acute Pressure-Induced Ischemia 


Douglas R. Anderson, MD, E. Barry Davis 


Intraocular pressure was artificially ele- 
vated for eight hours in eight owl mon- 
keys. The first permanent effect (pro- 
duced at a perfusion pressure of --15 mm 
Hg) was partial necrosis of iris stroma 
and ciliary processes, associated with mi- 
croscopic lesions in the photoreceptors 
and retina pigment epithelium around the 
disc and in the retinal periphery. At a 
slightly higher pressure, visual nerve fi- 
bers in the retina and optic nerve and 
their ganglion cells were affected. Simul- 
taneously, the outer retinal layers showed 
damage to the pigment epithelium, pho- 
toreceptors, and other nuclear layers. At 
even higher pressures, nearly all the other 
intraocular tissues were affected except 
for Müller cells, astroglia in the optic 
nerve head, epithelium of the pars plana, 
and the pigment cells of the choroid. The 
possibility is raised of a nonischemic 
pressure-induced mechanism for de- 
struction of disc astrocytes in human 
chronic glaucoma. 
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hen intraocular pressure is 
elevated, the optic disc seems 

to be the ocular structure most se- 
verely affected. The current working 
hypothesis is that dise damage results 
from a decreased blood flow in the 
posterior ciliary circulation, which 
supplies the optic disc and is thought 
to be somewhat more sensitive to ele- 
vation of intraocular pressure than 
the retinal circulation.' Yet, choroid 
and outer layers of the retina, also 
supplied by the posterior ciliary ar- 
tery, are not involved, even in severe 
glaucoma. We decided to determine 
what level of intraocular pressure 
was necessary critically to affect the 
choroid and retina, to compare this 
with the pressure that critically af- 
fects the optic nerve, and in general 
to determine the sequence in which 
various ocular tissues are affected 
with increasing intraocular pressure 
(decreasing perfusion pressure). Our 
method of artificially elevating the 
intraocular pressure for eight hours 
determined the overall sensitivity of 
the various ocular tissues to elevated 
pressure, that is, the net effect of the 
degree of ischemia (which may be dif- 
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ferent in various ocular tissues) and 
the sensitivity to a given degree of is- 
chemia (which may vary from one cell 
type to another). 


MATERIALS AND METHODS 


The right eyes of eight owl monkeys 
were subjected to elevation of intraocular 
pressure for eight hours. During this time, 
monkeys were under anesthesia produced 
by a combination of phencyclidine hydro- 
chloride (Sernylan) and pentobarbital 
(Nembutal) sodium. Systemic blood pres- 
sure was monitored continuously during 
the eight hours by means of a heparinized 
canula in the femoral artery connected to а 
pressure transducer. 

At the beginning of the eight-hour pe- 
riod, a 30-gauge needle was inserted 
through the cornea into the anterior cham- 
ber and connected to a saline manometer. 
The saline manometer was used to deter- 
mine the systolic and diastolic pressures in 
the ophthalmic artery by ophthalmody- 
namometry. Following this the saline ma- 
nometer was set at the chosen level so that 
the selected intraocular pressure could be 
maintained for the entire eight-hour pe- 
riod. The pressure levels at which intraocu- 
lar pressure was maintained were selected 
on the basis of the mean femoral artery 
blood pressure (diastolic pressure plus one 
third the difference between systolic and 
diastolic pressures) to provide perfusion 
pressures of +15, +5, —5, or —15 mm Hg. 
To calculate perfusion pressures (mean 
blood pressure minus intraocular pressure) 
the femoral blood pressure was used in- 
stead of the ophthalmic artery pressure 
because the femoral blood pressure could 
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Fig 2.—Electron photomicrograph of orbital portion of optic nerve (monkey 205), 


— 


p Le 

Fig 1.—Phase-contrast photomicrograph of peripapillary region of outer retina and in- 
ner choroid (monkey 219), showing minute area of disruption of photoreceptors and reti- 
nal pigment epithelium but intact outer limiting membrane (OLM) and Bruchs membrane 
(BM) ( x 500). 





CF 


showing degenerated axons (arrows) in approximately equal proportion to healthy 


axons ( x 16,000). 


be monitored continuously through the en- 
tire eight-hour period. Slight changes in 
the femoral blood pressure occurred in 
some animals during the course of the ex- 
periment, and when this occurred the sa- 
line manometer was adjusted so that the 
same perfusion pressure was maintained 
throughout, but in fact the adjustments 
needed were very minor. The Table shows 
the numerical data on the eight monkeys 
at the beginning of the eight-hour time pe- 
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riod and the perfusion pressure which was 
maintained through the eight-hour period. 
At the end of eight hours, the needle was 
removed from the cornea and the intraocu- 
lar pressure allowed to return to spontane- 
ous levels. One animal was killed four days 
later because it had developed ischemic le- 
sions in the leg into which the femoral can- 
nula had been inserted, but the remaining 
animals were not killed until three or four 
weeks later. This long time period was cho- 





sen to avoid interpretive difficulties that 
might be encountered if the animals were 
killed within the first week, since in the 
early days it might have proved difficult to 
distinguish between fixation artifact, re- 
versible cell injury, and irreversible cell 
death—all of which would have presented 
microscopically as partial disintegration of 
cell organelles. At later times, one can be 
sure that the cells which remain were vi- 
able, but dead cells will have disintegrated 
completely and disappeared. 

The animals were killed by perfusing 3% 
phosphate-buffered glutaraldehyde fix- 
ative through the aorta into the carotid 
arteries, after the animal had been 
anesthetized. Perfusion was accomplished 
by placing a needle retrograde into the de- 
scending abdominal aorta. Fixative was 
perfused into the needle through polyeth- 
ylene tubing from a reservoir several feet 
above the animal. When perfusion was be- 
gun, the ventricles were opened to allow 
for outflow of the perfusing fluid after its 
return to the heart from its course through 
the cerebral circulation. Blocks of tissue 
from the optic nerve, optic disc, and retina 
were post-fixed in phosphate-buffered os- 
mium tetroxide, dehydrated in ethanol, 
cleared in propylene oxide, and embedded 
in epoxy resin (Epon). Sections were cut 
and stained with phenylenediamine for ex- 
amination by phase contrast microscopy, 
and selected blocks were also studied by 
electron microscopy. Cross-sections of the 
entire eye (which did not include the optic 
nerve) were obtained after routine paraf- 
fin embedding and staining with hema- 
toxylin and eosin. 


RESULTS 


Minimal Lesion.—Minimal evidence 
of tissue damage was found in mon- 
key 219, with a perfusion pressure of 
+15 mm Hg. There was patchy necro- 
sis of the stroma and epithelium of 
ciliary processes and the stroma of 
the iris. Fibrovascular tissue occupied 
the anterior chamber angle, forming 
a synechial scar. Inflammatory cells 
were present in this region along the 
surface of the necrotic tissue, in the 
perilenticular space, and in the ante- 
rior vitreous. 

The optic nerve and retina ap- 
peared entirely normal except for 
pigment epithelial abnormalities and 
disappearance of photoreceptors in 
the extreme retinal periphery. There 
was also a minute area of disruption 
of pigment epithelial cells and pho- 
toreceptors in the peripapillary re- 
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Fig 3.—Electron photomicrograph of chorioretinal junction (monkey 200), showing in- 





iar as 


tact inner segments of photoreceptors between outer limiting membrane (OLM) and pig- 
ment epithelium (PE), but outer segments are severely atrophied ( x 12,000). 


gion (Fig 1), but this change may 
have been an artifact. No other dam- 
age to ocular tissue was detected. 
Partial Retinal and Optic Nerve De- 
struction.—The next most advanced 
stage of ocular damage is represented 
by animals 205 and 200 with perfu- 
sion pressures of +5 mm Hg. In these 
the necrosis in the ciliary processes 
and in the iris was more extensive, 
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and this was accompanied by a 
greater inflammatory reaction. Reti- 
nal involvement was also more exten- 
sive. In monkey 205, the outer retinal 
layers were destroyed in the anterior 
(peripheral) retina, but were intact in 
the posterior retina. Many of the reti- 
nal ganglion cells had atrophied, and 
cross-sections of optic nerve showed a 
mixture of intact and degemerated 








photomicro- 
graph of retina (monkey 221) four days 
after pressure-induced ischemia. Some 
healthy nuclei (presumably Müller cells) 
remain in inner nuclear layer (INL), but 
nuclei in outer nuclear layer (ONL) and 


Fig 4.—Phase-contrast 


ganglion cell 
( x 300). 


layer (G) are pyknotic 


nerve fibers (Fig 2). The degenerat- 
ing fibers were scattered throughout 
the cross-section of the optic nerve 
and not limited to specific sectors or 
bundles. In monkey 200, the pigment 
epithelium and photoreceptors were 
damaged or destroyed throughout the 
entire fundus. Many nuclei remained 
in the outer nuclear layer, especially 
in the peripheral fundus, and by elec- 
tron microscopy the inner segments 
of the photoreceptors were preserved 
in such regions (Fig 3). In the inner 
retina, the ganglion cell layer and 
nerve fiber layers of the retina had 
atrophied. Corresponding to this, the 
nerve fiber bundles had disappeared 
from the optic nerve head (optic disc), 
and only the glial cells remained. In 
the optic nerve behind the globe, 
there was atrophy of the nerve fibers, 
leaving behind myelin debris, typical 
of ascending optic atrophy.’ 
Advanced Ocular Damage.—This 
stage is represented by monkeys 221 
(perfusion pressure, +15 mm Hg) 
and 220 (perfusion pressure, — 5 mm 
Hg). Monkey 221, which is the one 
that had to be killed at four days, is 
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Fig 5.—Phase-contrast photomicrograph of choroid and retina (monkey 220). All reti- 
nal elements are gone except for some pigment epithelial cells (PE) and Miller cells. 
Müller cell nuclei (MN) can be identified, and Müller cell processes maintain outer limit- 
ing membrane (OLM) and inner limiting membrane (ILM). Retina is quite thinned, in 


comparison to that in Fig 1 and 4 ( x 500). 


noteworthy in several respects. It had 
necrosis of all retinal layers despite 
the fact that the perfusion pressure 
was +15 mm Hg (see Comment sec- 
tion) and only the Müller cells ap- 
peared healthy enough to survive 
(Fig 4). This animal also demon- 
strated multiple retinal hemorrhages, 
especially in the inner retinal layers, 
and the nerve fiber layer contained 
inflammatory and phagocytic cells. 
This means that not all of the inner 
retinal damage was merely descend- 
ing atrophy resulting from ischemia 
of the nerve fibers at the optic disc, 
since in descending atrophy there is 
no reason for vascular breakdown 
with hemorrhage and there is no in- 
flammatory or phagocytic response to 
descending nerve fiber atrophy.? The 
disc showed necrosis of the nerve fi- 
bers, and interestingly seemed to 
show less inflammatory response than 
the retina. 

In monkey 220, killed at four 
weeks, the ciliary body necrosis in- 
volved the muscle, not just the epithe- 
lium. In the retina, the photorecep- 
tors and outer nuclear layer had 
totally disappeared. Ganglion cells 
and nerve fibers were entirely gone 
from the inner retinal layers. This 
left behind only patches of abnormal 
pigment epithelial cells and Miiller 
cells, which preserved to some degree 
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the integrity of the inner and outer 
limiting membranes (Fig 5 and 6). In 
the disc, all nerve fibers had dis- 
appeared, and only the astroglia re- 
mained. 

Severe Ocular Damage.—This stage 
is represented by monkeys 222, 203, 
and 202, all of which had a perfusion 
pressure less than 0 mm Hg. There 
were marked ischemic changes in the 
anterior segment of the eye. In the 
ciliary body, both the muscle fibers 
and the epithelium of the pars plicata 
were necrotic, and there was eosin- 
ophilie supraciliary fluid. There was 
fibrovascular proliferation into the 
anterior chamber angle, along the an- 
terior surface of the necrotic iris, 
along the posterior surface of the 
cornea, or into a fibrin clot in the an- 
terior chamber. The lens epithelium 
was destroyed. In monkey 222, the 
cornea had perforated and epithelium 
had grown into the anterior chamber. 

In the posterior segment all retinal 
cells had been destroyed except for 
the Müller cells, and in some regions 
even some of the Müller cells seemed 
necrotic. There was also eosinophilic 
subretinal fluid, except monkey 202 
(perfusion pressure, —15 mm Hg) 
which had an unusual layer of flat- 
tened fibroblast-like cells, perhaps 
metaplastic pigment epithelium. 
There was a total loss of nerve fibers 





in the optic nerve head and in the or- 
bital portion of the optic nerve. None 
of the animals showed cavernous op- 
tic atrophy. The astrocytes of the op- 
tic nerve head filled in the space left 
by the disintegrated nerve fibers, and 
even in the animals with the severest 
retinal damage including partial de- 
struction of Miiller cells, the glia of 
the optic nerve head seemed unaf- 
fected or only mildly disrupted (Fig 
7). This seems quite reasonable since 
astroglia have few metabolic organ- 
elles*^ and presumably have a low 
metabolic rate compared to physi- 
ologically active nerve fibers and neu- 
ral cells. It is to be noted further that 
in rhesus monkeys that developed 
partial optic atrophy following occlu- 
sion of the posterior ciliary artery, 
the nerve fibers dropped out but the 
glia remained in the disc, as seen in 
the illustrations of Hayreh.’ All, or at 
least most, of the pigment cells of the 
choroid seemed also to have resisted 
damage in all animals, although two 
of the three monkeys in this group 
had inflammatory cells (mainly 
plasma cells) in the inner choroid (Fig 
8), which were not observed in the 
monkeys with less-severe ischemia. 


COMMENT 


From these experiments it would 
appear that the eye can tolerate con- 
siderable elevation of intraocular 
pressure, at least for eight hours, 
without suffering much tissue necro- 
sis. The iris stroma and the ciliary 
body processes are the first to be af- 
fected when intraocular pressure ap- 
proaches arterial blood pressure. 
Early involvement of the iris corre- 
sponds to the sector iris atrophy seen 
in acute angle-closure glaucoma, as 
well as the pressure-induced ischemic 
dilation of the pupil.*’ Involvement 
of the ciliary body corresponds to the 
fact that in naturally occurring glau- 
coma, even when there is total ob- 
struction to aqueous humor outflow, 
there is an upper limit to the in- 
traocular pressure that can be 
achieved by physiologic mechanism 
due to the fact that the intraocular 
pressure will not continue to rise if is- 
chemia prevents the ciliary body from 
actively producing aqueous humor.. 
The early involvement of anterior 
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uvea and the slight tendency for the 
outer layers of the retina to be af- 
fected first in the peripheral fundus 
suggests that the anterior ciliary cir- 
culation (supplied by the long poste- 
rior ciliary arteries) is slightly more 
affected by intraocular pressure than 
the area supplied by the short poste- 
rior ciliary arteries. 

It is interesting that pressures ca- 
pable of producing necrosis in the cili- 
ary body produced only minute le- 
sions in the posterior segment of the 
eye. There were only questionable 
changes in the peripapillary retina in 
the animal with the mildest damage. 
However, with slight additional ele- 
vation of intraocular pressure there is 
partial destruction of the outer reti- 
nal layers, and at the same time par- 
tial loss of nerve fibers in the optic 
disc and inner retina. Thus at pres- 
sure levels which are not quite suffi- 
cient to cause destruction of all the 
nerve fibers in the disc, there is al- 
ready sufficient interference with 
choriocapillaris circulation to cause is- 
chemie damage to the outer retinal 
layers. Furthermore, the presence of 
extensive retinal hemorrhages and 
inflammatory cells in the inner reti- 
nal layers in monkey 221 indicates 
that in the same range of perfusion 
pressure there is also considerable is- 
chemia of the circulation supplying 
the inner retinal layers. Thus the 
thresholds of pressure that can be 
withstood acutely by the dise, the in- 
ner retina, and the outer retina are 
very close. 

Outer retinal damage of the type 
seen in this experiment is not seen in 
acute or chronic glaucoma of humans, 
presumably because ciliary body 
function stops at a level of intraocu- 
lar pressure below that which dam- 
ages the outer layers of the retina. 
Assuming that the threshold for dam- 
age to the disc (like the threshold for 
damage to the retina) is also some- 
what higher than that for the ciliary 
body, it would help explain how pa- 
tients may retain all or part of their 
visual function in an episode of total 
angle closure even though the in- 
traocular pressure is maintained for 
several days at the maximal level 
that can be achieved physiologically. 
However, the thresholds are close 
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Fig 6.—Electron photomicrograph of area of outer retina (monkey 220), showing pig- 
ment epithelium (PE) normally arranged in single layer. Müller cell processes (М) are 
united by desmosomes to form outer limiting membrane (OLM) just above apices of pig- 
ment epithelial cells. Receptors and receptor cells are absent ( x 15,600). 


enough that, allowing for individual 
variations, some individuals lose vi- 
sion rapidly at the intraocular pres- 
sure which shuts off aqueous humor 
formation, but in others the optic 
nerve can tolerate that maximum 
physiologie pressure for a while. 
When the eight animals in this ex- 
periment are ranked according to the 


severity of the ocular damage caused, 
it is clear that the degree of damage 
correlates best with the perfusion 
pressure calculated as the difference 
between mean femoral arterial pres- 
sure and intraocular pressure. The se- 
verity of damage did not correlate 
well with the absolute level of in- 
traocular pressure. Surprisingly the 
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Fig 7.—Electron photomicrograph of optic disc (monkey 202), which had perfusion 


pressure of —15 mm Hg and sustained severe ocular damage. All nerve fibers are gone, 
and space is occupied by astrocytes within which lie disc capillaries (Cap) ( x 7,500). 


damage also did not correlate well 
with the perfusion pressure that 
might have been caleulated on the 
basis of the mean ophthalmic blood 
pressure and intraocular pressure, but 
this may be due to inaccuracies in 
measuring ophthalmic artery pres- 
sure. 

The two animals in which the se- 
verity of damage did not correlate 
strictly with the perfusion pressure 
were monkeys 221 and 222. These two 
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animals had the highest diastolic 
blood pressures in the entire series, 
and for that reason the intraocular 
pressure necessary to achieve the cal- 
culated perfusion pressure was rela- 
tively high. Thus, while the best 
single factor to which the severity of 
ocular damage could be related to is 
perfusion pressure, the absolute level 
of intraocular pressure seems to have 
a modifying effect. This could also be 
seen by comparing monkeys 200 and 


205, both of which had a perfusion 
pressure of +5 mm Hg; the more ad- 
vanced damage was seen in monkey 
200, which required a higher absolute 
level of intraocular pressure to bal- 
ance the higher systemic blood pres- 
sure and achieve the same perfusion 
pressure. 

The blood pressures in these owl 
monkeys were higher than in human 
subjects, and the exact levels of re- 
duced perfusion pressure that would 
be damaging would not be expected 
to correlate exactly. However, to put 
the findings of this experiment in 
perspective, a human subject with a 
blood pressure of 120/80 mm Hg has a 
mean blood pressure of 93 mm Hg. If 
partial iris necrosis and early disc 
damage occur at a perfusion pressure 
of +15 mm Hg, this would correspond 
to an intraocular pressure of 78 mm 
Hg. This roughly is in the range of 
pressure that might be expected to 
occur in angle-closure glaucoma, at 
which pressure there might be iris ne- 
erosis, interference with ciliary body 
function, and possibly optic nerve 
damage, but no damage to the outer 
retina. 

Thus, the results of these experi- 
ments correlate with clinical ex- 
perience in acute glaucoma. Un- 
explained, however, is how chronic 
elevation of intraocular pressure con- 
siderably below this level results in 
damage to the optic disc. Pressures of 
35 or 40 mm Hg, for instance, are no- 
where near the threshold of acute is- 
chemie damage. At these moderately 
elevated intraocular pressures the 
blood flow is more than adequate to 
maintain the tissues for eight hours, 
and clinical experience shows that 
ocular tissues can tolerate these pres- 
sures for weeks and months. What 
manner of nutritional deficiency can 
be envisioned to result from mild im- 
pairment of circulation over a long 
period of time? In veiw of the similar 
sensitivity of the disc and retina to 
acute ischemia, what kind of mecha- 
nism would explain striking prefer- 
ential sensitivity of the disc tissues to 
chronie low-grade ischemia, leaving 
the outer retina completely un- 
touched even in severe, long-standing 
absolute glaucoma in which elevated ' 
pressure was maintained much longer 
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than was necessary to cause total de- 
struction of the optic disc? Finally, if, 
as the present experiments and Hay- 
reh’s and Baines’ posterior ciliary ar- 
tery occlusion experiments’ show, the 
glial cells of the optic nerve head are 
relatively resistant to ischemia, why 
is cupping of the disc in chronic glau- 
coma characterized by destruction of 
the glial cells along with the 
nerve fibers? 

These mysteries suggest the need 
to look for some factor in addition to 
ischemia that is involved in damage 
to the optic nerve head in chronic 
glaucoma. One possibility, for ex- 
ample, is that long-standing moder- 
ate elevation of intraocular pressure 
gradually results in glial loss due to 
some nonischemic pressure effect, 
perhaps simply mechanical stretching 
and rupture of the astrocytic tonofila- 
ments. With gradual localized break- 
down of glia one by one, there would 
be loss of support of capillaries, and, 
in specific locations where the glial 
framework is broken, the capillaries 
may be compressed and closed by in- 
traocular pressures that ordinarily 
would not have affected blood flow. 
With this localized capillary closure 
might occur a microinfarction of the 
adjacent nerve fiber bundles, account- 
ing for splinter hemorrhages in the 
disc? and the appearance of localized 
scotomas in the visual fields.’ This hy- 
pothetieal mechanism would incorpo- US 
rate the clinical information which Б БЕ A» — ER |o; с-з» 
implicates isenemia.as a factor in the Fig 8.—Electron photomicrograph of choroid (monkey 202), showing plasma cells (PL) 


development of disc damage in chron- ^ pnagocytes (PC), and granulocytes (GC) among normal choroidal melanocytes 
ic glaucoma,’ yet offers a possible (х 10,000). 


explanation for the occurrence of 
glaucomatous damage at pressures 
that do not ordinarily produce signifi- 


Pressures at Beginning of Eight-Hour Experiment 


Pressure, mm Hg 








— € P 
Ranking of Femoral Artery, Ophthalmic Artery, 
Severity Systolic/Diastolic Systolic/Diastolic 

Monkey No. of Damage Intraocular (Mean) (Mean) 


219 1 138 180/140 (153) 170/140 (150) 
221 165 200/170 (180) 190/155 (168) 
205 165/120 (135) 131/100 (120) 
200 200/125 (150) 140/105 (116) 
220 150/120 (130) 142/121 (128) 
222 - 190/160 (170) 184/150 (161) 
203 T à 145/105 (118) 137/112 (120) 
202 45 ! 125/50 ( 75) 100/70 ( 80) 
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cant ischemia. Furthermore, this ex- 
planation would incorporate the dise 
astrocytes into the pathogenic mecha- 
nism, which is attractive for several 
reasons. First, since the disc is partic- 
ularly rich in astrocytes, attributing a 
major step in the pathogenic mecha- 
nism to astrocytes would help explain 
why the disc is specifically sensitive 
to moderate but chronic elevation in 
intraocular pressure, while other ocu- 
lar structures are practically unaf- 
fected. Second, it explains the loss of 
astrocytes in glaucomatous cupping 
directly as a result of elevated in- 
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traocular pressure, which is attractive 
because astrocytes would not be ex- 
pected to show consecutive disap- 
pearance simply as a result of nerve 
fiber loss. In addition, the astroglia do 
not seem particularly sensitive to 
acute ischemia, and although possible, 
it seems unlikely that the disc as- 
troglia would be specifically affected 
by pressure-induced mild chronic is- 
chemia. Thus, it seems reasonable to 
think in terms of a nonischemic mech- 
anism for glial damage which pre- 
cedes, or at least is independent of, is- 
chemic damage to the nerve fibers. 
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Ultrastructure of Human 


Organ-Cultured Cornea 


II. Stroma and Epithelium 


Diane L. Van Horn, PhD; Donald J. Doughman, MD; John E. Harris, MD; George E. Miller, MD; 


Richard Lindstrom, MD; Robert A. Good, MD 


The stroma and epithelium of human 
corneas that had been stored in organ 
culture medium for 10 to 22 days at 37 C 
were examined by light and electron mi- 
croscopy. Total corneal thickness was 
found to be doubled at ten days and there 
was no further increase even at 22 days. 
The posterior portion of the stroma was 
more hydrated than the anterior region. 
Stromal cells were reduced in number 
and normal-appearing cells were present 
only in superficial stroma. The epithelial 
basement membrane was irregular and 
thickened. Although the epithelium was 
reduced to three or four cells in thickness 
and the intercellular spaces were dilated, 
the epithelial cells contained normal sub- 
cellular organelles and appeared to be vi- 
able. 


р of donor corneal tis- 
sue in organ culture offers prom- 
ise of extending the time of storage 
from a few days up to two or three 
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weeks. Recent studies in our labora- 
tories have shown that the endothe- 
lial cells of human corneas maintain 
their ultrastructural integrity for up 
to 21 days of storage in organ cul- 
ture.'* This paper describes the ul- 


Fig 1.—Cross-section of human cornea 
stored in organ culture medium at 37 C for 
ten days. Irregular swelling (clear areas 
between collagen lamellae) is apparent in 
posterior stroma. Epithelium is only three 
to four cells in thickness. Desceme: mem- 
brane and endothelium are at lower right 
(original magnification x 86). 
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trastructural appearance of the epi- 
thelium and stroma in organ-cultured 
human corneas and is part of a con- 
tinuing and extensive evaluation of 
the effects of organ culture on corneal 
tissue. 


Materials and Methods 


The epithelium and stroma of eight 
corneas were examined by light and elec- 
tron microscopy. Some of the same corneas 
had been used in the previous studies of 
the endothelium, and the methods of organ 
culture and preparation of the tissue for 
electron mieroscopy were described in the 
previous papers.'? 


Results 


Light microscopy of human corneas 
stored in organ culture medium for 
different lengths of time (10 to 22 
days) demonstrated similar changes 
in all of the corneas. Due to swelling 
of the stroma and resultant produc- 
tion of folds in Descemet membrane, 
central corneal thickness ranged from 
0.8 to 1.2 mm. The posterior three 
quarters of the stroma appeared to be 
more hydrated than the superficial 
portion (Fig 1 and 2), and stromal 
cells were reduced in number and 
could be positively identified only in 
superficial stroma. The epithelium 
was reduced in thickness and was 
composed of three to four cell layers 
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(Fig 1 and 2). Intercellular edema was 
apparent and the basal cells were flat 
or cuboidal rather than columnar (Fig 
2). The superficial surface of the 
cornea was smooth. 

Electron microscopy of the super- 
ficial stroma showed that the regular 
arrangement of the collagen lamellae 
was maintained, and a few normal- 
appearing stromal cells were present 
between some of the lamellae (Fig 8). 
In contrast, in the posterior stroma, 
the lamellae were separated by ede- 
matous spaces that contained rem- 
nants of disrupted stromal cells, 
an amorphous substance, and wide- 
banded fibrils (Fig 4). 





Fig 2.—Higher magnification of epithe- 
lium and superficial stroma. Basal epithe- 
lial cells are flattened or cuboidal and 
intercellular spaces are enlarged. Few 
stromal cells (arrows) can be identified in 
superficial stroma. Clear areas of hydra- 
tion are more prominent deeper in stroma 


(lower 
х 270). 


right) (original magnification 


Fig 3.—Normal stromal cell in superficial 
stroma. Note regular arrangement and 
close apposition of collagen to cell that 
lies stretched out between collagen 
lamellae (original magnification x 8,500). 
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Edematous spaces were also ob- 
served between the epithelial cells 
(Fig 5 and 6). The cells, however, con- 
tained their normal complement of 
organelles and were relatively normal 
in appearance except that the basal 
cells were flattened. The wing and su- 
perficial cells frequently contained ac- 
cumulations of glycogen, as did some 
basal cells. The superficial cells had 
numerous microvilli and microplicae. 
A few lipid granules were present in 
some epithelial cells. Desmosomes 
and hemidesmosomes were reduced in 
number and the basement membrane 
was frequently irregular and thick- 
ened, consisting of both basement 
membrane-like material and a more 
dense, finely filamentous material 
(Fig 6). 


Comment 


Although stromal thickness was 
considerably and irregularly in- 
creased in the organ-cultured corneas 
compared to control, nonstored tissue, 
the corneas were clear at the time 
they were removed from the organ 
culture medium.' The apparent dif- 
ferential hydration of anterior and 
posterior stroma that we observed 
may be a pressure-related artifact, 
since the corneas were stored with 
the epithelial side down. Some of the 
stromal cells in superficial stroma ap- 
peared normal and probably were 
metabolically active, but most of the 
cells had undergone irreversible de- 
generation. Ultrastructural changes 
that are considered to be irreversible 
include interruptions in the continu- 
ity of the membranes, formation of 
membranous whorls and blebs, con- 
siderable swelling of the matrix 
compartment of the mitochondria, 
dilatation and fragmentation of the 
cisternae of the endoplasmic reticu- 
lum, clumping of the nuclear chroma- 
tin, karyolysis, and karyorrhexis.' 

In preliminary studies, we have 
shown that the epithelial intercellular 
edema and stromal hydration are cor- 
rected after transplantation of or- 
gan-cultured corneas in animals and 
the transplanted tissue returns to 
normal thickness. Nevertheless, it 
would be advantageous to maintain 
normal corneal thickness during stor- 
age in organ culture. We have used 





15% dextran in our organ culture me- 
dium to maintain corneal clarity and, 
we had hoped, normal corneal thick- 
ness. Kuwahara et al have reported 





Fig 4.—Remnants of stromal cell in ede- 
matous space in posterior stroma. Space 
between collagen lamellae is more than 
twice that occupied by normal stromal cell 
in previous Figure at same magnification. 
Space also contains amorphous sub- 
stance and wide-banded fibrils (original 
magnification x 8,500). 


Fig 5.—Epithelium of cornea stored in 
organ culture for 21 days. Intercellular 
spaces are enlarged, although desmo- 
somes connect cells. Accumulations of 
glycogen (arrows) are present in cells. 
Basement membrane is irregular and 
thickened (original magnification 
x 9,700). 
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Fig 6.—Higher magnification of basal epithelial cell and thickened basement mem- 





brane in cornea stored in organ culture for ten days. Dense, finely fibrillar material, as 
well as basement membrane-like material, is present in thickened basement membrane. 
Epithelial cell contains desmosomes (D), hemidesmosomes (HD), tonofilaments, endo- 
plasmic reticulum, and mitochondria. Intercellular space (IS) is dilated (original magnifi- 


cation x 14,400). 


that storage of animal and human 
corneas up to one week at 0 C in a 
special tissue culture medium con- 
taining keratopolysulphate prevents 
stromal swelling and epithelial 
edema.’ Further studies are now un- 
der way to reduce the hydration of 
the tissue by changes in our organ 
eulture medium. 

All of the epithelial cells appeared 
to be viable, even in the corneas 
stored up to 22 days in organ culture. 
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Although the epithelial layer was 
only three to four cells in thickness, 
the cells contained normal organelles 
and had maintained their ability to 
control their intracellular volume, in- 
dieating that metabolic pumps were 
still active. The cells showed few 
signs of degeneration, although many 
contained accumulations of glycogen 
and a few cells had taken up lipid. Su- 
perfieial cells normally accumulate 
glycogen in vivo,? and the uptake of 





lipid from organ culture medium has 
previously been reported.' 

Although the viability of the donor 
endothelium is of far greater impor- 
tance for the success of penetrating 
keratoplasty than is that of the epi- 
thelium, Thoft et al have recently in- 
dicated that the increasing use of do- 
nor corneal epithelium in cases of 
severe disturbances to epithelial and 
stromal integrity requires a reexam- 
ination of storage effects on the epi- 
thelial layer.* The results of the pres- 
ent study indicate that organ culture 
may be a useful way of preserving 
epithelium for transplantation as 
well as preserving whole cornea for 
penetrating keratoplasty. 


This investigation was supported in part by 
grants EY 00027, EY 00625, and EY 00202 from 
the National Eye Institute, and by the Min- 
nesota Lions Eye Bank. 

The human donor corneas were supplied by the 
Minnesota Liohs Eye Bank. 


Key Words.—Cornea; corneal epithelium, 
corneal stroma; corneal preservation; elec- 
tron microscopy; organ culture. 
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Registry of Interesting Cases 





Fungal Invasion of a Soft 
(Griffin Bionite) Contact Lens 


Edward Palmer, MD; 
Andrew P. Ferry, MD; 
Aran Safir, MD 


F recent years several types of 
soft contact lens have been intro- 
duced in clinical ophthalmology for 
cosmetic and therapeutic purposes. 
The two hydrophilic lenses that have 
received the most attention in this 
country are the Bausch & Lomb Sof- 
lens and the Griffin Bionite lens (now 
known as the Softcon Bandage lens 
and marketed by Warner-Lambert 
Co). 

Although contamination with mi- 
crobiological organisms has been re- 
garded as a potential hazard in using 
these lenses, we know of only one pre- 
viously published clinical report dem- 
onstrating fungal invasion of a soft 
contact lens in a situation involving 
clinical use of the lens.’ 


Report of a Case 


A 62-year-old woman, in good health, 
was first seen here in February 1971. She 
requested that she be fitted with soft con- 
tact lenses for cosmetic purposes. Visual 
acuity was correctable with spectacles to 
20/20 in each eye. She was fitted with Grif- 
fin Bionite lenses, with resultant vision of 
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right eye: 20/25 and left eye: 20/20. She 
subsequently lost her original pair of len- 
ses and a second pair was dispensed on Dec 
13, 1971. 

Her course thereafter was unremark- 
able until Feb 20, 1972, when she noted a 
dark spot on each lens. She was unable to 
remove these areas of discoloration and 
showed the lenses to us on Feb 22, 1972. 
Several dark brown areas were noted on 
both lenses. The largest of these was about 
15 mm in diameter (Fig 1). The possibility 
of a fungus was considered, and we at- 
tempted to scrape off the material for 
microscopic examination. This was unsuc- 
cessful. One of the lenses was cultured for 
fungi, samples being obtained by passing a 
swab over the brown spots. No fungus was 
grown out either on Sabouraud medium at 
28 C for seven days, or in glucose broth 
subsequently plated out on blood agar and 
chocolate agar. 

The patient's eyes had been asympto- 
matic throughout the entire period of con- 
tact lens wear. On examination there was 
no evidence of injury to her eyes by the 
contaminated lenses. The method she had 
used for cleaning her lenses consisted of 
soaking them overnight in a buffered iso- 
tonic solution of sodium chloride preserved 
with thimerosal, 0.001%, and edetic acid 
(EDTA), 0.1% (Flexol). 

Pathological Examination.-One of the 
Bionite lenses was embedded in paraffin 
and oriented so that sections would include 
one of the brown spots noted at the time of 
clinical and gross examination. The ap- 
pearance of the lens was unremarkable in 
serial sections until the area of pigmenta- 
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tion was reached. No cracks or fissures 
were noted in the anterior or posterior sur- 
faces of the lens. In a sharply circum- 
scribed area, corresponding to the zone of 
brown pigmentation that had been ob- 
served on gross examination, the lens was 
extensively invaded throughout its entire 
thickness by fungi (Fig 2). Although sev- 
eral hyphae projected from the anterior 
and posterior surfaces of the lens, there 
was no colony formation on either surface. 
Within the lens substance the fungi as- 
sumed a peculiar, cork-screw configura- 
tion. We attribute this pattern to the den- 
sity of the material the organisms had 
invaded, because we observed that where 
occasional hyphae protruded from the an- 
terior and posterior surface this cork- 
screw configuration was no longer present 
(Fig 2). The fungi were stained promi- 
nently with PAS technique, but were also 
well seen in routine hematoxylin-eosin- 
stained sections. Cross septations were 
present in the hyphae, ruling out the possi- 
bility of the fungus belonging to the class 
Phycomycetes. Although it is not possible 
to identify the organism specifically except 
on culture, we believe that this fungus 
probably belongs to the class Ascomycetes. 
One consultant indicated that the orga- 
nisms bear a superficial resemblance to 
Geotrichum. 


Comment 


This is the second published report 
demonstrating a fungus within a soft 
contact lens. Bernstein’ noted pink 
discolorations in a Griffin Bionite lens 


Soft Contact Lens/Palmer et al 





being worn for cosmetic purposes. 
Fungi were found in sections pre- 
pared from the lens, and Rhodotorula 
species was cultured from the lens 
storage container. Brown and Trag- 


aki made passing reference to 
unpublished material indicating that 
".. . Aspergillus nigrans (sic) can di- 
gest the lens material.” Aspergillus 
niger cannot be ruled out as the orga- 
nism in the presently reported case, 
but one would generally expect to 
find more in the way of spore forma- 
tion. It has been stated by the manu- 
facturer of the Bausch and Lomb 
Soflens that, "The only organisms 
which have been found to be capable 
of penetrating the material are fungi 
which can only do so when lens care 
instructions are ignored. Even in such 
cases no eye problems have been re- 
ported."* Unfortunately, although we 
suspected the presence of a fungus 
clinieally, cultures taken from the 
surface of the lens were negative. At 
that time we did not realize that the 
suspected fungi were in the lens, 
rather than on. the lens. Transecting 
the lens and sampling the cut surface 
might have afforded a positive cul- 
ture. 

Did the fungus invade the lens or 
had it been introduced at the time of 


nisms were present in any of tne se- 
rial sections available for study. As 
seen in Fig 2, the fungus seems to 
have the ability to invade the appar- 
ently intact lens surface. A recent pa- 
per by Matas et al* is of interest 
regarding the integrity of the len- 
tieular surface. Using scanning elec- 
tron microscopy they found that the 
surface of the Griffin Bionite lens and 
the Bausch and Lomb Soflens did not 
have a porous architecture, and no 
pores were seen at magnifications up 
to 36,000 times. But in contras: with 
the smooth surface of the Bausch and 
Lomb Soflens, these investigators 
demonstrated randomly distributed 
polishing scratches and occasional 
large, deep grooves on the surface of 
the Griffin Bionite lens. Whether 
these deep grooves may represent a 
locus minoris resistentiae, thereby fa- 
cilitating fungal invasion, is not 
known. 

As of the date we observed the 
brown spots in the patient's Bionite 
lenses, we had fitted a total of 98 indi- 
viduals with hydrophilic lenses at the 
Mount Sinai Hospital. Fifty-four of 
them were provided with the Eionite 
lens (32 therapeutic and 22 cosmetic) 


and 44 with the Bausch and Lomb 
Soflens for cosmetic use. Only one of 
our patients has had a serious compli- 
eation resulting from use of these 
lenses. A woman wearing a Bionite 
lens continuously for treatment of ra- 
diation keratitis developed a corneal 
abscess and ultimately lost the eye. 
The organism cultured from her cor- 
nea was Streptococcus viridans. The 
patient has used boiling as the meth- 
od for sterilizing the lens. Complica- 
tions with use of hydrophilic lenses 
in treating radiation keratitis have 
been reported previously. In our pa- 
tient group there have been three in- 
stances of mild conjunctivitis associ- 
ated with continuous wearing of the 
Bionite lens for treatment of bullous 
keratopathy. We have observed no in- 
juries in patients with healthy cor- 
neas who were wearing hydrophilic 
lenses for cosmetic purposes. 
Hydrophilic lenses create several 
problems in decontamination. Be- 
cause of their tendency to imbibe and 
ultimately to concentrate soluble 
chemicals that may later be released 
into the tears, they can cause chem- 
ical keratoconjunctivitis. During part 
of our clinical trials, and observ- 


manufacture? We favor the former 
possibility, although no cracks, fis- 
sures, or other defects that might 
have facilitated entry of the orga- 


Fig 1.—A brown spot, about 1.5 mm in diameter, is present in 
the Bionite lens. 
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Fig 2.—Anteroposterior section of Griffin Bionite lens in the 
plane of one of the brown spots noted clinically. Anterior surface 
of lens is at the top of field, and posterior surface of lens is at 
lower part of field. Lens is diffusely infiltrated by fungi that have a 
prominent cork-screw configuration. Several hyphae protrude 
from anterior and posterior surfaces of lens. In that portion of 
their extent that is not incorporated within lens substance, the 
hyphae do not exhibit the tortuous, cork-screw configuration. 
What appears to be an indentation in posterior surface of lens 
near lower right hand corner of the field is an artifactitious fold 
(PAS-hematoxylin, x 150). 
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ing the manufacturer’s instructions, 
we recommended decontamination by 
overnight soaking in Flexsol solution. 
This procedure was abandoned when 
Flexsol was withdrawn from avail- 
ability for clinical use. Boiling is the 
simplest and most effective way of 
"asepticizing" these lenses, but 
the high temperatures, applied fre- 
quently, may lead to a deterioration 
of their mechanical and optical prop- 
erties. At present, the best method of 
cleaning and asepticizing the Griffin 
Bionite lens involves soaking it in 3% 
hydrogen peroxide for five minutes, 
followed by shaking the lens in 0.9% 
sodium chloride buffered with 0.65% 
sodium bicarbonate for one minute, 
and then soaking it in isotonic saline 
solution for 45 minutes.’ 

The Griffin lens contains signifi- 


1. Bernstein HN: Fungal growth into a Bionite 
hydrophilic contact lens. Ann Ophthalmol 5:317- 
322, 1973. 

2. Brown SI, Tragakis MP: The soft contact 
lenses: Summary of recent literature. Ophthal- 
mol Digest 34:9-13, 1972. 
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cant amounts of polyvinyl pyrroli- 
done (PVP) as well as polymers of hy- 
droxyethyl methacrylate (HEMA). In 
this it differs from the Bausch and 
Lomb lens which consists of only 
HEMA. The presence of the PVP con- 
fers certain advantages; it increases 
the ability of the lens to imbibe water 
while remaining optically clear. But it 
may also increase the ability of the 
lens to provide a matrix for the sup- 
port of microbial life. It has been 
speculated that the nitrogen-bearing 
PVP may constitute a better nutrient 
medium than does the nitrogen-free 
HEMA. 

Our purpose in reporting this case 
is to alert others to the possibility 
of fungus growth within the Bionite 
substance. Should other practitioners 
see such cases, they may be better 
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able to obtain positive cultures be- 
cause of our experience. We wish to 
emphasize that even in this case, in 
which massive fungal growth was 
present in the lens, no symptoms 
were caused and no damage was done 
to the patient. These lenses, in con- 
trast to hard lenses, have very little 
tendency to abrade the corneal epi- 
thelium. Perhaps this accounts for the 
freedom from tissue infection in the 
presence of a large inoculum. We con- 
tinue to regard Bionite lenses as safe 
for cosmetic wear. 


This investigation was supported in part by 
Public Health Service training grant 5 T01 
EY00041-07. 

Lorenz E. Zimmerman, MD, and the late Max- 
well Littman, MD, gave advice regarding the 
possible nature of the fungus. 
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à Is the Lacrimal Gland Dispensable? 


Keratoconjunctivitis Sicca After Lacrimal Gland Removal 


Wolfgang Scherz, MD, Claes H. Dohlman, MD 


A persistent, unilateral keratoconjuncti- 
vitis sicca developed immediately after 
palpebral dacryoadenectomy in a healthy 
43-year-old woman with normal eyes and 
tear function before the operation. The 
unoperated on fellow eye remained nor- 
mal during a ten-year period. Eight similar 
cases are collected from the literature. On 
the basis of the presented cases, we be- 
lieve that the main lacrimal gland is an in- 
dispensable element of the tear system, 
and the accessory lacrimal glands are 
unable normally to prevent tear insuffi- 
ciency. 


he importance of the main lac- 

rimal gland, in contrast to the 
accessory lacrimal glands, has been 
controversial in maintenance of the 
normal tear flow and tear fluid. On 
one hand, many accept the recent- 
ly renewed concept’ that the main 
lacrimal gland, having an efferent 
parasympathetic nerve supply, is 
functioning essentially as a “reflex 
secretor” and is a dispensable ele- 
ment of the secretory tear system. 
According to such reasoning, the “ba- 
sic secretors” alone, meaning the ac- 
cessory lacrimal glands and the 
mucin-producing glands of the con- 
junctiva, and the oil-producing glands 
of the lid margin (Figure) are able to 
produce the tear fluid quantitatively 
and qualitatively required. This con- 
cept is supported by the experience of 
several authors.*'^ In the main, this 
experience was seen in patients with 
epiphora due to dacryocystectomy. 
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Reports on keratoconjunctivitis sic 
ca (KCS) developing after partial 
lacrimal gland removal'-* justify 
questioning this concept. The obser- 
vation of a unilateral KCS after pal- 
pebral dacryoadenectomy (PDE) re- 
ported here stresses the importance 
of the main lacrimal gland in main- 
taining normal wetting of the eye. 


Report of a Case 


A 43-year-old woman with no history of 
ocular or systemic disease had a large con- 
junctival cyst located under the external 
canthus of the left eye excised in Decem- 
ber 1963. Thereby, a portion of the pal- 
pebral lacrimal gland was inadvertently 
removed. The histologic examination 
showed an epithelial cyst of the cenjunc- 
tiva and lacrimal gland tissue. 

Immediately after the operation, a mod- 
erate KCS developed in the treated left 
eye showing a low Schirmer test (3 mm/10 
min), a viscous tear film with debris, and 
moderate rose bengal staining of cenjunc- 
tiva and cornea in the typical pattern. The 
right eye remained normal (Schirmer test, 
24 mm/10 min). Treatment of the left eye 
with artificial tears was unsuccessful. Dur- 
ing 1964, both puncta of the left eye were 
closed electrosurgically several times, and 
dacryocystectomy was performed because 
of fistulation from the conjunctiva to the 
lacrimal sac. The KCS was not improved 
by this and has remained unchanged. 

When we saw the patient for the first 
time in November 1973, the right eye was 
normal, including normal tear function 
(Schirmer test, 30 mm/5 min; "basie secre- 
tion" test following topical anesthesia, 14 
mm/5 min; and tear film break up time, 
>25 seconds). The left eye showed mod- 
erate KCS as described, apparently not 
progressive. Both puncta were closed by 
scarring. Schirmer test (5 mm/5 min), "ba- 
sic secretion" test (2 mm/5 min), and tear 
film break up time (4 seconds) were re- 
duced. Treatment with a soft lens was not 
tolerated. 
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Comment 


In the reported case, a typical KCS 
developed immediately after partial 
PDE in an eye that had been normal 
before the operation. Particularly, 
there were no symptoms of a pre- 
existing conjunctival disease or rheu- 
matism that could be implicated as 
had been done in similar cases in the 
literature.' Moreover, ten years after 
the onset of the KCS in the left eye, 
the fellow eye did not show any signs 
of KCS or diminished tear function. 
Therefore, there can be no doubt that 
the KCS was caused by impairment 
of the lacrimal gland function only. 

A review of the literature shows 
that the reported case is far from 
unique (Table). 

In 1928, Avizoni," referring to the 
older literature on the subject, re- 
ported on seven young patients who 
developed conjunctival xerosis after 
PDE performed for epiphora. Three 
had no other eye disease, but the oth- 
ers showed inactive mild trachoma 
preoperatively, which was considered 
to be a predisposing factor. Further- 
more, in two of the latter patients, 
trachomatous portions of the upper 
conjunctival fornix were also excised, 
thus partially depriving the conjunc- 
tiva from accessory lacrimal glands. 

In the discussion of Avizoni's com- 
munication, Sattler mentioned a case 
of conjunctival xerosis due to PDE in 
a middle-aged woman who was other- 
wise healthy. 

In Engelking's'? case, the lacrimal 
gland and adjacent portions of the 
fornices were removed bilaterally be- 
cause of cirrhotic tuberculosis. Here 
again, predisposing conjunctival dis- 
ease and reduction of the accessory 
lacrimal glands had to be considered a 
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MAIN LACRIMAL GLAND 

1 orbital lobe 

2 palpebral lobe 

ACCESSORY LACRIMAL GLANDS 
3 glands of Krause 

4 glands of Wolfring 

MUCIN SECRETORS 


5 goblet cells 
6 glands of Manz 
7 crypts of Henle 


OIL SECRETORS 


8 meibomian gland 
9 glands of Moll 
10 glands of Zeis 


Partial schematic representation of secretory tear system (modified from Jones et al^). 


Documented Cases of KCS After Dacryoadenectomy 


Other Conjunctival 
Dacryoadenectomy Patient or Systemic Disease 


ЗФ а RIA. SVO MIO c EMME EON T ID M Каче дт ырыбы э RELATES S сч ie Us d E RN 
Reference, yr Indication Type $ Age, yr/Sex No. Present Absent 
Avizoni,!2 1928 Epiphora* Palpebral 16-26/6,F; 1,M 4, Inactive 3 
mild 
trachoma 


Sattler, 1928 Epiphora* Palpebral ^"45/F ns 
Engelking,'? 1928 Cirrhotic Total 25/M 1, Cirrhotic 
conjunctivai conjunctival 
tuberculosis tuberculosis 
Knapp, ^ 1929 Epiphora* Palpebral 1,46; 1,47/F 1, Possible 
polyarthritis 
Sjógren,!5 1938 Infiltrating Orbital 44/F 
orbital 
tumor 
Sjógren and Epiphora* Partial 24/F 
Кгоппіпа ,16 1951 palpebral 
Taiara and Epiphora* Palpebral .../M 
Smith,'? 1973 





*Due to dacryocystectomy or other obstruction of the drainage system. 
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potential cofactor. 

Knapp'* described two female pa- 
tients with otherwise normal eyes in 
whom unilateral PDE for epiphora 
entailed KCS. One patient probably 
had polyarthritis simultaneously, the 
KCS being of temporary nature only. 

Sjögren" reported a KCS in a 44- 
year-old woman after extirpation of 
the orbital lobe because of an infil- 
trating orbital tumor. 

Sjögren and Kronning'* described а 
KCS appearing three years after par- 
tial PDE for epiphora in a 24-year-old 
woman. The histologic examination 
of the conjunctiva showed the charac- 
teristic changes described earlier. 
The fellow eye was normal. 

In recent literature, Taiara and 
Smith'* recommend PDE as the treat- 
ment of choice in medicamentally un- 
controlled lacrimal hypersecretion. 
However, among 33 patients operated 
on by this method, one showed symp- 
toms of xerophthalmia with low 
Schirmer test values. It is noteworthy 
that this patient had a particularly 
high Schirmer test value preopera- 
tively (> 35 mm/5 min). 

Thus, there is no question that the 
removal of the palpebral (or orbital) 
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49:345-351, 1911. 

4. Axenfeld T: Bemerkungen zu den Neben- 
wirkungen der Exstirpation der palpebralen 
Tranendriise. Klin Monatsbl Augenheilkd 82:243- 
247, 1929. 

5. Jameson PC: Subconjunctival section of the 
ductules of the lacrimal gland as a cure of epi- 
phora. Arch Ophthalmol 17:207-212, 1937. 

6. Vannas M: Removal of palpebral portion of 
lacrimal gland through the skin. Am J Ophthal- 
mol 33:354-356, 1950. 

7. Callahan A: Surgery of the Eye. Springfield, 
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lobe of the main lacrimal gland itself 
can cause KCS even in cases without 
predisposing  conjunctival disease, 
history of rheumatoid arthritis, or 
preoperatively borderline Schirmer 
tests. 

On the other hand, PDE normally 
does not result in a dry eye, and in 
30% to 50% of the cases**:*'**' it ap- 
parently does not reduce tear secre- 
tion at all, the epiphora persisting. In 
these cases, the accessory lacrimal 
glands are believed to compensate for 
the main lacrimal gland eliminated 
by PDE (Figure). Since quantitative 
studies, however, have shown that 
there are 50 times more acini in the 
main lacrimal gland than in all ac- 
cessory lacrimal glands together 
(Mathea Allansmith, MD, oral com- 
munication, February 1974), this 
seems to be very unlikely. More con- 
ceivably, PDE very often does not 
eliminate the secretion of the main 
lacrimal gland because not all excre- 
tory ducts were severed, or because 
aberrant ducts continue draining the 
orbital acini. Reproduction and re- 
canalization of ducts have also been 
considered.: Finally, one has to take 
into account that PDE has been 
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performed mostly on patients with 
blocked tear drainage due to dac- 
ryocystectomy. Blocked tear drain- 
age, however, is able to avert poten- 
tial complications due to reduced tear 
secretion, as we know from the bene- 
ficial effects of closing the outflow 
channels in ordinary KCS. 

Thus, from the physiologic point of 
view, cases in which KCS has resulted 
from palpebral (or orbital) dacryoade- 
nectomy have a more definite impor- 
tance. These cases indicate that the 
main lacrimal gland is an indispens- 
able part of the secretory tear system 
and that the secretion of the acces- 
sory lacrimal gland is usually unable 
to prevent tear insufficiency, and any 
surgical procedure totally eliminating 
the main lacrimal gland function is 
potentially dangerous. 
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Annual Review 


Edited by B. Thomas Hutchinson, MD 
10 Hawthorne PI, Boston, MA 02114 


The Lens 


Ralph E. Kirsch, MD 


The subjects to be reviewed are as 
follows: (1) Anatomy, histology, and 
pathology. (2) Genetic and congenital 
anomalies. (3) Cataract. (Under cataract 
we shall consider the following: incidence 
and prevention of blindness from cata- 
ract; formation of and experimental pro- 
duction of cataract; cataract related to 
ocular and systemic disease; cataract 
related to medication, trauma, and radia- 
tion; medical treatment of cataract; cata- 
ract surgery; complications of cataract 
surgery; optical correction of aphakia.) (4) 
Exfoliation syndrome. 


F the beginner in ophthalmology 
it may be appropriate to open this 
review with several quotes from an 
excellent recent article on the general 
structure of the lens.' 


The lens is one of the unique tissues in 
the body. It is transparent and avascular 
and contains the highest concentration of 
protein (35%) of any biological tissue found 
in nature. The lens is the second most 
powerful refracting element within the 
visual system. Because of its isolated exis- 
tence from the body’s reticuloendothelial 
and circulatory systems from early em- 
bryonic life on, lens protein is considered 
foreign material (antigen) by the reticu- 
loendothelial or immune defense system. 


Having next described the gross, 
microscopic, and ultrastructural anat- 
omy of the lens, its capsule, lens 
epithelium and cortex, the authors 
remark, 


as one proceeds from the lens cortex zone 
axially toward the central core of the lens, 
a change occurs in the morphology of the 
lens fibers as follows: the cell nuclei become 
fragmented and pyknotic and finally 
disappear, and the intracellular organ- 
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elles, e.g., mitochondria, polyribosomes, 
microtubules, and so on, progressively 
decrease in number. In fact, analysis of 
this region shows that the lens core does 
not contain DNA, RNA, or messenger 
RNA. Isotope studies show that no protein 
synthesis takes place within the core of the 
lens. 


The authors indicate that studies in 
molecular biology of other general 
body cells have shown that there is a 


constant process of catabolism followed by 
anabolism so that the proteins throughout 
the body are constantly being broken down 
and rebuilt. Yet in the lens core, there is no 
overt protein synthesis taking place and 
there is no cell machinery present to main- 
tain the protein. Therefore it is most 
intriguing that protein can be synthesized 
during the embryonic period and remain 
“stable” for sixty or more years, through- 
out the life of the individual, yet the lens 
remains transparent! 


From previous work, it has been 
known that the ultrastructure of the 
lens capsule is filamentous, that the 
long axes of the filaments parallel the 
surface of the lens capsule and the 
periodicity of these filaments is in the 
range of 1,000 Angstroms. A recent 
paper? showed that incubation of the 
human lens with 6% potassium chlo- 
ride solution changed the lens capsule 
from a transparent, amorphous, and 
cellular membrane into а fibrillar 
substance resembling collagen in ul- 
trastructure. It was pointed out that 
the lens capsule produces excessive 
amounts of collagen fibrils in such 
pathologie conditions as electric cata- 
ract, anterior subcapsular cataract, 
and true-exfoliation and pseudo-exfol- 
iation of the lens capsule. 

In the past year several articles 
have appeared in the Japanese litera- 
ture concerning electron microscopy 


of the normal and cataractous lens in 


man and animals.** The most mean- 
ingful study compared scanning elec- 
tron microscopy of the normal with 
senile cataractous human Іепѕеѕ.!" In 
the lens fibers of the inner embryonic 
nucleus of the normal lens there were 
occasionally found some round-shaped 
materials that were tentatively 
termed “globular granules." The 
structure of the lens fibers here was 
intact. In the senile cataractous lens 
fibers the same globular granules 
were found frequently, not in the 
inner embryonic nucleus, but in the 
adult nucleus and cortex; they were 
conspicuous in the interfibrous spaces 
where the membrane and processes of 
the lens fibers were markedly de- 
stroyed. The author postulated that 
these unique granules might repre- 
sent insoluble proteins or metabolic 
end products themselves in the lens, 
and that these granules may be 
related in some way to the pathogen- 
esis of senile cataract. 

How do primate lens fibers inter- 
lock? An excellent scanning and trans- 
mission electron microscopic study" 
has revealed two distinct mechanisms 
for cell-to-cell attachment. "Ball and 
socket" junctions (also described in 
the rat lens fibers") consisting of a 
narrow neck, an expanded head, and 
accompanying areas of membrane 
fusion between adjacent fibers were 
identified along the length of core 
lens fibers at or near the angles 
formed by the six flat surfaces of each 
fiber. "Tongue-and-groove" junctions, 
described in this article for the first 
time, are found exclusively on the six 
flattened surfaces of lens fibers. They 
form randomly distributed, elevated 
fingerprint-like patterns, which in 
section appear as blunt interlocking 
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projections accompanied also by areas 
of membrane fusion. Farnsworth et al 
believe the former mechanism repre- 
sents a true cell-binding attachment, 
whereas the random orientation of the 
latter type may provide a moderate 
binding strength while at the same 
time preventing lateral shifting of 
adjacent fibers during accommoda- 
tion. 

Further knowledge of the changes 
in the lens of the human eye on accom- 
modation comes from a study utilizing 
a slit-image photographic technique." 
It was found in the adult eye that the 
surfaces become conoid, more marked 
anteriorly than posteriorly, but in the 
child’s eye the curvature is spherical. 
The anterior and posterior poles move 
away from the center, the lens center 
moves forward, and the equators of 
the lens and of the nucleus are reduced 
in diameter. The lens cortex is 
unchanged in thickness and the 
nucleus is markedly thickened so that 
it is the nucleus that is considered 
active in changing the shape of the 
lens. 

In studying the shapes of the 
anterior and posterior surfaces of the 
lens, and in measuring the corneal 
anatomy and the total spherical aber- 
ration of the eye, a study“ indicated 
that the lens does contribute to the 
spherical aberration of the eye. As a 
follow-up to two previous articles 
presenting correlations between the 
radius of curvature of the anterior 
lens surface and anterior chamber 
depth, and between the anterior lens 
radius and the corneal radius, the 
same authors" now present measure- 
ments of anterior lens radius in rela- 
tion to age, lens thickness, and axial 
length in both normal eyes and eyes 
with primary angle-closure glaucoma. 
The findings were essentially similar 
in the normal and angle-closure glau- 
coma groups, and the only positive 
correlation was found for anterior 
lens radius with axial length. 

Further evidence correlating lens 
thiekness and position with primary 
angle-closure glaucoma comes from a 
report of Yoga-induced attacks of 
acute glaucoma in a patient with 
narrow anterior chamber angles." A 
"prone-position" provocative test was 
strongly positive and ultrasound ocu- 
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lometry confirmed the shallow ante- 
rior chamber and thick lens character- 
istic of primary angle-closure glau- 
coma, providing further support of a 
gravitational shift of lens position in 
the prone position. 

The thickness of the nucleus of the 
human lens was found" to remain 
unchanged after the age of 20 years, 
no change in thickness was observed 
with the onset of senile cataract, and 
the migration of cortical fibers toward 
the center of the lens stops in the deep 
cortex, with no penetration into the 
nucleus. Rodriguez et al conclude that 
the deep formation of water defts or 
senile opacities can no longer be 
ascribed to a shrinkage of the nucleus. 
Their findings of absence of change in 
thickness of the lens nucleus in cata- 
ract adds to previous works sammar- 
ized recently'* in which data were 
presented to indicate that there is an 
actual thinning of the entire lens asso- 
ciated with the development of senile 
cataract. 

The distance between the anterior 
capsule and the first disjunction zone 
of the lens was measured by micro- 
densitometric evaluation of slit-lamp 
photographs in normal, cataractous, 
and glaucomatous eyes.'* The distance 
is greater in glaucoma patients using 
carbonic anhydrase inhibitors, it is 
reduced in glaucoma patients using 
irreversible esterase inhibitors or epi- 
nephrine derivatives or both, and the 
distance was concluded to be an 
important biomicroscopic indieator of 
the aging of the lens. 

The tiny nucleolus of the nucleus of 
adult rabbit lens fibers has been the 
subject of an interesting electron 
microscopy study by Srinivasan and 
Iwamoto.” They compare the rela- 
tively small nucleoli of the lens epithe- 
lial cells with the enormously large 
nucleolus of the superficial cortical 
fiber layers, describe aging changes in 
the nucleoli of the deeper layers of 
lens fibers, and, finally, at the very 
deep regions of the lens, report the 
dispersion of the nucleolar constitu- 
ents into the nucleoplasm. They show 
two ultrastructural entities common 
to most nucleoli, the fibrillar (50 A in 
diameter) and the granular (150 A in 
diameter), and place some emphasis 
on the mode of nucleolar enlargement 


mentioned above. In view of the 
known role of production of ribosomal 
RNA by the nucleolus, these studies 
assume considerable potential impor- 
tance. The data of this study in the 
rabbit nucleolus largely confirm the 
previous ultrastructural investigation 
of the nucleolus in the lens of 
mice.?! 

Of great general biological interest 
and importance is an article involving 
the epithelial cell surface and the 
basement membrane in the ocular 
lens." As part of an overall program 
of which the ultimate goal is a better 
understanding of the spectrum of 
changes initiated by injury, and 
involving changes in cellular pro- 
liferation and tissue growth, the 
investigation concludes that the lens 
epithelium and basement membrane 
are well suited as a model system for 
scanning electron microscopic study 
of epithelial organization and the 
changes in this organization that 
follow injury. 

Two articles appeared that describ- 
ed the histopathology by light micros- 
copy of first an unusual, probably 
radiation-induced cataract, and sec- 
ond of the contusion rosette cataract.” 
Finally, a case of “cataracta glauco- 
matosa acuta” of Vogt ("Glaukom- 
flecken”) was studied by electron 
microscopy” and changes were found 
both in the epithelium and in underly- 
ing lens fibers. 


GENETIC AND 
CONGENITAL ANOMALIES 


A good deal of attention continues 
to be focused on ocular genetics, not 
only with the view in mind of under- 
standing better the enzyme or meta- 
bolic abnormality causing each disor- 
der, but also with the goal of earlier 
biochemical detection of those ano- 
malies and attempts at their subse- 
quent correction. Much of this mate- 
rial published has direct bearing on 
genetic and congenital anomalies of 
the lens. 

In an article on biochemical detec- 
tion of inborn errors of metabolism 
(IEM) affecting the eye? it was 
pointed out that 


enzymes, as all other cellular proteins, are 
synthesized by the alignment of amino 
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acids through RNA as specified by the 
genetic code, DNA. Thus, the absence or 
decrease of an enyzme in an indicator 
either of a molecular change in genetic 
DNA composition, or of a fault in the 
transfer of genetic information to RNA, or 
of the inability of RNA to properly 
assemble the enzyme, or of an increased 
rate of enzyme degradation. 


These specific genetic enzyme defi- 
ciencies cause nonmetabolized sub- 
strates to accumulate in the tissues 
with subsequent toxic effects, and 
lead to clinical and laboratory signs. 
In the lens two major groups of 
changes occur: (1) cataract fopmation 
and (2) ectopia of the lens. The dis- 
eases associated with cataract forma- 
tion are classic galactosemia, galacto- 
kinase deficiency, Lowe syndrome, 
amino  aciduria (hyperglycinuria), 
phenylketonuria, mannosidosis, pseu- 
dohypoparathyroidism, and pseudo- 
pseudohypoparathyroidism. Those re- 
lated to ectopia lentis are homocystin- 
uria, sulfite oxidase deficiency, and 
hyperlysinemia. 

Сонет" indicates that biochemical 
diagnosis of the inborn errors of 
metabolism may be provided by anal- 
ysis of the urine, blood, tissue speci- 
mens, and cultures of skin fibroblasts 
or amniotic cells obtained by prenatal 
amniocentesis. Finally he outlines 
possible methods for corrective chem- 
ical therapy of these disorders, name- 
ly, diet, stimulation of deficient 
enzymes, or actual enzyme replace- 
ment. 

With regard to the detection of 
genetically determined human dis- 
eases in utero, a recent article by 
Friedmann” reviews biochemical and 
cytological studies of amniotic fluid 
and of the fetus-derived cells sus- 
pended in that fluid. Since some 
genetic defects can thus be estab- 
lished in early fetal life, this kind of 
approach has been increasingly util- 
ized, for abortion is becoming socially 
and sociologically more acceptable to 
terminate gestation if a fetus is ge- 
netically determined to be grossly 
malformed. The author points out, 
however, that since specific biochem- 
ical or cytological markers are not yet 
available, primary eye diseases are 
generally not yet diagnosable in 
utero. 
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Congenital Cataracts.—Genetic coun- 
seling for young couples in whom 
congenital cataracts may be a problem 
is discussed in an article? on genetic 
counseling on eye disease in general. 
The genetic factors in senile cataract 
were studied by Murty* in which 
senile cataracts were found to have 
some association with genetic factors 
such as ABO blood groups, earlobing, 
and dermatoglyphies (palm and fin- 
gerprints). The simultaneous occur- 
rence in monozygotic twins at age 68 
years of both distal late hereditary 
myopathy and concordant senile cata- 
racts raised the question whether the 
two conditions are determined by a 
single gene or whether each condition 
is governed by its own gene. The 
author presented family-study data 
and concluded that the two genes are 
probably at least very closely lo- 
cated." 

A pediatric geneticist” emphasized 
that ophthalmologists have an impor- 
tant responsibility in educating their 
nonophthalmologist colleagues con- 
cerning the ocular manifestation of 
syndromes that may first present 
with nonoeular manifestations (the 
aniridia-Wilms tumor syndrome, the 
Stickler and Marfan syndromes, ho- 
mocystinuria). 

An important clinical article by 
Levy? stressed again the need to 
identify early among congenital cata- 
racts those caused by galactokinase 
deficiency and those relating to pre- 
maturity. The clinical appearance of 
the former, characterized by the zonu- 
lar “oil droplet” cataract, together 
with blood assays for the enzyme 
galactokinase allow for early diag- 
nosis of the cause of this cataract and, 
if followed by prompt galactose- 
restricted diet, will result in regres- 
sion of the cataract or at least arrest 
in further lens opacification. The 
author reminds us that spontaneously 
reversible cataracts are seen in 3% of 
all premature infants, so that medical 
management alone is the treatment 
for early galactokinase cataracts and 
cataracts associated with prematu- 
rity. It is of interest to note that 
during the time covered by this review 
no report appeared on the cataract 
occurring in the hypoglycemic states 
of infancy and childhood. 


Turning now to cataracts associated 
with maternal rubella, there appeared 
the first prospective clinical investiga- 
tion of the ocular manifestations of 
congenital rubella arising from the 
American rubella epidemic of 1963 
through 1964." A total of 328 cases 
of congenital rubella were studied, 
most of them having been followed up 
from the time of their mother’s regis- 
tration in the prenatal clinic to the 
patient’s sixth or seventh birthday. 
The diagnosis of rubella was proved in 
every case serologically or virologi- 
cally or both. Ocular involvement was 
found to be present in 175 children. 
Some ocular involvement was found in 
42.5% of children with clinical evi- 
dence of congenital rubella. Of the 328 
cases, 54 patients followed up from 
birth had rubella cataracts and Wolff 
reported that vision after surgery in 
these cases was generally poor, the 
mean vision being 10/200. Vision of 20/ 
50 was recorded in one child operated on 
early and fitted with a contact lens. At 7 
years of age the vision in those patients 
operated on before 1 year of age was not 
particularly different from vision in 
those undergoing surgery after 1 year 
of age. The worst complication of 
rubella cataract surgery lay in the 
finding of 4 of 68 eyes operated on for 
this disease developed severe postoper- 
ative inflammation, which led to phthi- 
sis bulbi. 

Another interesting report on ru- 
bella eataract? appeared in which 
twins born with disseminated rubella 
had different eye findings. There 
were two placentas, and the female 
twin had rubella retinitis but no cata- 
ract, while the male twin had bilateral 
typical rubella cataracts. 

Congenital cataracts are also a 
prominent feature of a number of 
multiple congenital disease syn- 
dromes. Three reports" described 
the cataracts in the oculo-cerebro- 
renal syndrome of Lowe, with the last 
presenting data on the detailed histo- 
logical and biochemical examinations 
of the extracted lenses. The authors 
reported diminution and disappear- 
ance of gangliosides and of phospho- 
lipids, and albuminoids and peptides 
were found in place of the lens 
proteins. The syndrome of Werner 
(premature aging, scleroderma-like 
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changes in the skin, and bilateral cata- 
racts) was the subject of two arti- 
cles**^ with the former documenting 
the additional ocular features of 
diminished tear flow, corneal arcus, 
and reduced accommodation, all com- 
patible with the premature aging. In 
1952 Goldenhar described the syn- 
drome of epibulbar dermoids, acces- 
sory preauricular appendages, and 
pretragal auricular fistula. Two stud- 
ies‘? describe the uncommon associa- 
tion of congenital cataract with this 
syndrome. From Japan came the 
report" of a case of Hallermann- 
Streiff syndrome (also known as 
dyscephalic syndrome of Francois) in 
which, in addition to the usual congen- 
ital eataract, there were the typical 
dyscephalia and bird-like facies, den- 
tal anomalies, hypotrichosis, atrophy 
of the skin, and bilateral microphthal- 
mia. 

The first observation of cataract 
occurring in a child with maple syrup 
urine disease (MSUD) was reported.“ 
This syndrome, which has an autoso- 
mal-recessive inheritance, is based 
biochemically on a reduction of 
branched-chain keto acid decarboxy- 
lase activity, thus leading to an eleva- 
tion of the plasma levels of the amino 
acids leucine, isoleucine, and valine. 
The disease derives its name from the 
characteristic maple syrup odor of the 
urine. The general symptoms are poor 
sucking, feeding difficulty, lethargy, 
seizures, areflexia, intermittent hy- 
pertonicity, flaccidity, and respira- 
tory problems. Early detection and 
treatment by supplying the three 
branched-chain amino acids in limited 
amounts can forestall rapid mental 
deterioration and early death. The 
previously reported ocular signs are 
blindness, lid ptosis, sluggish pupil- 
lary light reflex, mild hypertelorism, 
lack of eye movements and doll’s head 
movement, intermittent monocular 
short-arch horizontal nystagmus, and 
alternating esotropia. The authors 
state that the nuclear and cortical 
cataracts that they describe should 
not be surprising since leucine, isoleu- 
cine, and valine are present in large 
amount in the lens. Roy and Kelly 
suggest that the ophthalmologist 
might suspect this disease with the 

“ocular findings and retarded neuro- 
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logical development with seizures. 
Congenital cataracts were also re- 

ported for the first time in the 

Prader-Labhart-Willi syndrome (obe- 


sity, small stature, oligophrenia, 
acromicria) The cataracts were 
chiefly fine punctate opacities in the 
anterior and posterior subcapsular 
areas, although one eye had a dense 
cataract, and cataract surgery pro- 
duced a good anatomical result. 

Two other reports concerning cata- 
racts occurring in skeletal dysplasias, 
resulting in dwarfism, have appeared 
this year. The first by Rosenthal et 
al" described the ocular findings 
during mass examinations of mem- 
bers of Little People of America, 
Incorporated, a fraternal organization 
of dwarfs and midgets. Five types of 
dwarfism were delineated: achondro- 
plasia, ateliosis, diastrophie dwarfism, 
spondyloepiphyseal dysplasia (SED), 
and cartilage-hair hypoplasia. Of 
these, only the SED group showed 
cataracts, either congenital or pre- 
senile and, while most cataracts 
previously reported in SED congenita 
were thought most likely related to 
the chronic uveitis caused by long- 
standing retinal detachments, the 
present authors reported three cases 
of cataract clearly not due to intraoc- 
ular inflammation. The second article 
by Pearce*’ described three children 
with Cockayne syndrome and re- 
viewed the ocular features in these 
and in the 35 previously reported 
cases. This syndrome is characterized 
by an arrest of development in a 
previously normal child during its 
second year of life. There follows 
progressive mental and physical dete- 
rioration, with development of mental 
retardation, dwarfism, loss of subcu- 
taneous fat, atrophy of skeletal mus- 
cles, deafness, severe impairment of 
vision, and eventual death between 10 
and 30 years of age. The chief ocular 
abnormality has been primary pig- 
mentary degeneration of the retina, 
with eataracts being a definite but 
less frequent accompaniment. This 
association of cataracts with pigmen- 
tary degeneration of the retina has 
also been reported* in four of 11 cases 
of Usher syndrome, an autosomal- 
recessive inherited disease character- 
ized by retinitis pigmentosa and 


congenital neural hearing loss. While 
hearing loss is one feature of the 
classic triad in the syndrome of van 
der Hoeve (blue sclerotics, osteogen- 
esis imperfecta, and deafness), a case 
has been reported by Maldonado and 
Cuzzani** in which there was bilateral 
cerulean cataract in association with 
blue sclerotics and osteogenesis but 
without deafness. Maldonado and 
Cuzzani believe this to be the first 
case of lens opacity reported in van 
der Hoeve syndrome, although they 
acknowledge that the syndrome here 
was incomplete without the deafness. 
An article describing juvenile 
amaurotic family idiocy with cherry- 
red spot and cataracts” occurring in 
two brothers indicated that to the 
authors’ knowledge, cataract had not 
yet been reported in amaurotic family 
idiocy. On the basis of the histories 
and clinical, neurological, and ocular 
examination results presented, this 
reviewer has reasonable doubt that 
the cases were truly representative of 
juvenile amaurotic family idiocy. 
Several articles have described con- 
genital cataract in conjunction with 
rare syndromes. One case report” 
presented a 5-month-old patient with 
the Rubinstein-Taybi syndrome, con- 
sisting of cataract, uveal coloboma, 
and strabismus together with broad 
thumbs and great toes, mental retar- 
dation, and facial anomalies. A second 
article? described the not unusual 
sunflower cataract in a case of Wilson 
disease (hepatolenticular degenera- 
tion) accompanied by horizontal oph- 
thalmoplegia and unilateral nerve 
deafness. And then there appeared a 
cluster of reports involving congenital 
cataract in the trisomy syndromes. 
Normally the body cell chromosomes 
are represented in pairs but in the 
trisomies one chromosome appears in 
triplicate. This triplication has thus 
far been reported only in three 
groups, the 13-15 group, the 16-18, and 
finally the 21-22 group. Three studies 
have appeared concerning the ocular 
anomalies in trisomy 13-15 (also 
known as D-trisomy or Patau syn- 
drome), one of which? presented the 
ocular pathologie study of 13 eyes of 
seven patients, with two new find- 
ings. This trisomy usually appears 
clinically with a number of congenital 
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anomalies including midline scalp de- 
fects, arrhinencephaly, cleft palate, 
cardiac anomalies, flexion creases of 
the palms, distal axis triradius, renal 
cysts, and numerous ocular defects. 
The disease is usually fatal within a 
few days or weeks. Six of the seven 
patients described had had karyo- 
typing (chromosomal identification) 
by studying chromosomal prepara- 
tions of leukocytes cultured from 
peripheral blood. Hoepner and Yanoff 
emphasize the finding in the majority 
of their cases of dysembryogenesis of 
the anterior segment. They indicate 
that this term connotes a malforma- 
tion that occurs during the develop- 
ment of the embryo; they use it in 
preference to mesodermal dysgenesis, 
which limits the defect to mesodermal 
structures and does not allow explana- 
tion of ectodermal defects. Some of 
their patients had cataracts and five 
of the eyes had retention of nuclei in 
the nucleus of the lens, previously 
thought to be characteristic of 
congenital rubella. Their second new 
finding of posteriorly located reticular 
cystoid degeneration is unrelated to 
the lens and needs no comment here. 
A second article on trisomy 18-15 
describes a patient with unilateral 
cataract with aplasia of the fellow eye 
and undeveloped optic nerves with 
absent optic tracts, while yet another 
report” studied the lens pathologically 
and noted that it was displaced ante- 
riorly and was opaque. In a study of 
two cases of trisomy 18 (Edwards 
syndrome) Mullaney?* reviewed pre- 
vious ocular histopathologic findings 
and reported the clinical and patho- 
logical findings in her patients. The 
infants, both of whom died shortly 
after birth, had had the typical facies, 
"rocker-bottom" feet, and multiple 
abnormalities including cardiac septal 
defects and renal malformation. The 
four eyes presented cataracts and 
various degrees of colobomatous de- 
fects at the optic papillae. These colo- 
bomas were located posteriorly at the 
proximal end of the embryonic cleft, 
compared with the anterior locations 
of such defects in trisomy 13-15. The 
last article of the trisomy group 
reported on 64 patients with trisomy 
21 (Down syndrome).”’ Cataracts were 
observed in 47 (37%) of 127 eyes; they 
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appeared most commonly between 6 
to 10 years of age and progressed 
gradually. 

When two or more populations of 
chromosomes that are karyotypically 
distinct are found in cells from a 
single individual, chromosome mosai- 
cism is present. The ocular pathologic 
findings were presented by Yanoff 
and Rorke" in a case of tetraploid- 
diploid mosaicism in which the two 
karyotypically distinct populations of 
cells consisted of a large-sized cell 
with increased DNA content contain- 
ing 92 chromosomes (tetraploid), and a 
normal-sized cell with a complement 
of 46 chromosomes (diploid). Clini- 
cally, the newborn child had micro- 
cephalus, small fish-like mouth, micro- 
gnathia, syndactylism, and other de- 
formities of the hands and feet. The 
right eye had an apparent aphakia, 
the left eye had marked corneal 
opacification, and the lens could not be 
identified. The left eye was destroyed, 
following severe acute proptosis and 
rupture of the globe. When the child 
died at 36 weeks of age, the right lens 
was seen to be displaced anteriorly, 
was cataractous, and was encircled 
posteriorly by pigmented tissue. The 
authors found widespread abnormali- 
ties of the forebrain and stated that 
since the eyes arise from outpouch- 
ings of the forebrain, it was not 
surprising to find anomalies involving 
both areas. 

Confirming previous observations 
on transient cataracts in low-birth- 
weight infants, a study?" showed an 
incidence of 2.7% of evanescent 
vacuoles with onset at 16 days and 
duration of about 25 days. Neonatal 
lens vacuoles seen in a 14-week-old 
child were studied by light and elec- 
tron microscopy” and were thought to 
be due to marked intercellular swell- 
ing in the region of lenticular cells in 
the posterior cortex. The contents of 
the vacuoles could not be identified. 

A beautiful photograph of a congen- 
ital anterior pyramidal cataract was 
published® and the pyramid project- 
ing into the anterior chamber had a 
stark-white appearance suggestive of 
calcification. Indeed, calcification in 
congenital cataracts was studied** and 
found to be present in 16.3% of con- 
genital cataracts or in their secondary 
cataracts. 


In addressing the question whether 
hereditary lens opacification is due to 
a gene-induced alteration of the lens 
itself or due to changes in the lens 
environment, an ingenious experi- 
ment involving implantation of the 
crystalline lens in mice was reported.™ 
The normal intact mouse lens from 
mice of a noncataractous strain was 
implanted into the eye of mice with 
known cataractous trait, the recipient 
eye having just had its lens extracted. 
There was a high rate (88%) of 
successful implantation with reten- 
tion of transparency for up to 100 
days. These preliminary results sug- 
gest that the intraocular environment 
of the mouse with cataractous trait 
may not play a decisive role in the 
development of hereditary cataract 
and point to the gene-induced mecha- 
nism of cataract formation residing 
within the lens tissue itself. 

Ectopia of the Lens.—Studies this 
year on lens ectopia have reported its 
occurrence in homocystinuria, Marfan 
syndrome, Weill-Marchesani syn- 
drome, and in association with con- 
genital aniridia. While the clinical 
features of the first two diseases are 
well known, one article by Cross and 
Jensen summarized succinctly the 
chief general and ophthalmologic 
facts. Ectopia lentis is the most 
frequent ocular complication of both, 
being found in 79% of eyes with the 
Marfan syndrome and in nearly 90% 
with homocystinuria. In Marfan syn- 
drome the subluxation of the lens 
occurs late (frequently not detected 
until the fourth or fifth decade) and 
the lens is usually displaced super- 
iorly, while in homocystinuria the 
ectopia is detected early in life and is 
usually inferiorly, with almost one 
third eventually being luxated into 
the vitreous or anterior chamber. The 
authors emphasized that treatment 
for the ectopia in these disorders 
should be conservative until the dislo- 
cation causes excessive reduction in 
vision. Especially in homocystinuria, 
treatment with chronic medical my- 
driasis is contraindicated because of 
the significant threat of anterior 
chamber dislocation and secondary 
pupillary block glaucoma. The danger 
of thromboembolism in patients with 
homocystinuria dictates that biochem- 
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in all 
patients with ectopia lentis, and local 
anesthesia utilized for lens surgery 
whenever possible. We are reminded 
that surgery for ectopia lentis in these 
disorders is frequently complicated by 
vitreous loss in spite of which post- 
operative visual acuity is improved in 
60% of the eyes. The authors state that 
Spontaneous retinal detachments oc- 
cur with a high frequency in both 
disorders, but no markedly increased 
risk was demonstrated for aphakic 
patients. 

Three additional articles? ap- 
peared, which reported clinical and 
histological studies of cases of 
homocystinuria. In two cases of Mar- 
fan syndrome three eyes removed at 
autopsy were examined grossly and 
by scanning and transmission electron 
microscopy.’ Extensive transillumi- 
nation of the iris diaphragm was a 
characteristic finding and Ramsey et 
al state that clinical transillumination 
of the iris may prove useful in diagno- 
sing cases of presumed or well-charac- 
terized Marfan syndrome, especially 
in the absence of ectopia lentis. While 
the usual patient with Marfan syn- 
drome is very tall and has arachnodac- 
tyly, a recent article® points out that 
in the Weill-Marchesani (spheropha- 
kia-brachymorphia) syndrome the 
musculoskeletal findings are antithe- 
tical, the affected individuals being 
Short in stature and having stubby, 
spade-like hands and feet. Ectopia 
lentis is a common feature of the 
Weill-Marchesani patient, but in this 
syndrome the presence of microsphe- 
rophakia is probably a prerequisite to 
the diagnosis of this condition. The 
lentieular myopia secondary to in- 
creased curvature of the lens is 
progressive, as is the ectopia lentis, 
with downward displacement being 
the most frequent direction of sublux- 
ation. Secondary glaucoma was found 
in 13 of the 17 eyes tested; surgical 
intervention in seven eyes resulted in 
intraocular pressure control in six, 
although two of these required medi- 
cal therapy. There is emphasized the 
need for earlier diagnosis of this 
frequently asymptomatic glaucoma 
and earlier surgical treatment in 


ical confirmation be made 


, order to improve the usually poor 


visual prognosis. Another interesting 
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report” from India documents the 
occurrence of Marchesani syndrome in 
three sisters in a single Muslim 
family. The final case of congenital 
ectopia lentis was described" in a 
child with congenital aniridia in whom 
abnormal metabolism of the amino 
acid cysteine was found and in whom 
there was no homocystinuria. 

Other Lens Anomalies.—Lenticonus 
has often been listed as a feature of 
the oto-renal association known as 
Alport syndrome and two reports by 
Holtmann and Witassek and Faggioni 
et al% discuss several cases of lenti- 
conus with congenital-oto-renal dis- 
ease. However, Faggioni et al, in 
another communication,” review the 
literature and their own cases of the 
syndrome and conclude that the 
primary symptoms of Alport syn- 
drome are renal disease and deafness, 
and that ocular lesions are not consist- 
ently present. They found lesions only 
in 11.1% to 13.7% and felt that one 
cannot definitely affirm that the lens 
anomalies in these cases are not 
statistically significant, but they con- 
cluded that the specificity of lenti- 
conus as a sign of Alport syndrome is 
minimal. 

Congenital reduplication of the lens 
was reported’ in a child with uni- 
lateral arrhinencephaly and uveal 
coloboma, all presumed to be due to 
abnormal development of the first 
branchial arch. Curiously enough, af- 
ter observing the child for five years a 
central cataract was seen to be devel- 
oping in the more temporal of the two 
lenses. Finally, a case of congenital 
biphakia with the two lenses located 
in the upper and lower poles was 
reported. They were connected to 
each other by Zinn ligaments and 
were transparent! 


CATARACT 


Since cataract is clinically the com- 
monest and most important disease of 
the lens, the new papers appearing in 
this category deserve high priority. 


Incidence and Prevention of 
Blindness From Cataracts 


Cataract continues to be a world- 
wide major cause of blindness. In the 
report on the National Eye Institute 
cataract workshop we learn that 14 


million people are afflicted with this 
disease annually and that cataract is 
responsible for as much as 40% of all 
blindness in India. In the United 
States, approximately 20% of all blind- 
ness is caused by cataract, and about 3 
million people in this country have 
some degree of cataract. This work- 
shop further reports that approxi- 
mately 400,000 cataract operations are 
performed in the United States each 
year at a cost of $480 million, based on 
doctor and hospital costs of $1,200 per 
cataract operation. 

From India itself it was reported'* 
at the Jerusalem Seminar on the 
Prevention of Blindness that there are 
10 million people in India suffering 
from cataract, resulting in blindness 
in one or both eyes. 


Not more than 5 to 10% of these patients 
undergo the surgery they should. A person 
in India blinded by bilateral cataract 
seldom lives more than a year. On the other 
hand, if his vision is restored by surgery, he 
lives for at least another 10 years. In his 
blind state, the patient is dependent on his 
family for his daily food and sufficient 
quantities are often not available. Blind- 
ness is often the next step to death. It is 
not merely a question of food. Many of 
these people feel that they have come to 
the end of their lives and are psychologi- 
cally depressed because they are a burden 
to their families. All this could be avoided, 
the blindness and death, by a cataract 
operation. This operation costs only about 
five dollars in India. 


Is not this a poignant and touching 
account of needless and so easily 
remedied suffering in our fellow- 
man? 

In the Punjab (India) an attempt 
was made to study’ the incidence of 
cataract in five differing geographical 
areas, with varying temperature, 
rainfall, and altitude. The data reveal 
that fewer cataracts form in colder 
weather and at higher altitudes, 
although other variables (diet, light) 
could not be excluded. I have the 
impression that the people of eastern 
India and Bangladesh, who are poor 
and malnourished, have a lower inci- 
dence of cataract than in the Punjab, 
which is in northwestern India and 
where there is the highest per capita 
income of the whole Indian subconti- 
nent. 
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Elsewhere in Asia it was reported” 
that in Korea cataract was the com- 
monest cause of blindness, being re- 
sponsible for 36% of all blindness. In 
Thailand*' 40% of blindness was due to 
cataract. 

On the African continent а study™ 
in rural Kenya revealed senile cata- 
ract to be the cause of 43.6% of all 
blindness, while in Nigeria" the fig- 
ure was 35%. 

In the Canadian arctic,“ examina- 
tion of Eskimos and Canadian Indians 
revealed an incidence of cataract of 
only 3.6%, and no case of mature or 
hypermature cataract was seen. 
Wyatt remarked that this was in 
marked contrast with a previous study 
of American Indians wherein 27% of 
all cataracts on first examination at 
an eye clinic were mature or hyperma- 
ture. He had the impression that, 
in fact, the progress of cataract 
in Eskimos and Canadian Indians 
seemed to lag behind its progress in 
whites even into old age. 

In Europe three articles described 
cataract incidence, the first^^ concern- 
ing a study of 1,238 visually handi- 
capped children in Holland where 
congenital cataract was found to be 
one of four major causes of blindness. 
A study in Rumania‘ compared the 
incidence of congenital and senile 
cataracts during two rather widely 
separated time periods (1921 to 1930 
vs 1961 to 1970) and in different 
geographic regions of the country. 
Congenital cataracts were stated to be 
more prevalent during the later time 
period and were more common in the 
central and eastern areas of the coun- 
try. Senile cataracts showed inter- 
esting variations geographically and 
between the two time periods, being 
of higher prevalence in one city (Cluj) 
in the later time period, and of lower 
incidence in the later period in two 
other cities (Timisoara and Jassy). No 
explanation for this difference was 
offered. Finally, in Silesia* congenital 
anomalies of the visual system exam- 
ined in the Department of Ophthal- 
mology of the Silesian Medical Acade- 
my had an increasing incidence from 
3% to 5% in the 1950s as compared 
with 18% of all treated children in the 
last years prior to 1971. Congenital 
cataracts were listed as the first cause 
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of these visual anomalies. Thus, we 
see that cataracts in both children and 
adults are a worldwide cause of visual 
impairment and blindness, and that 
their incidence is probably increas- 
ing. 

As far as the prevention of blind- 
ness from cataract is concerned, the 
National Eye Institute cataract work- 
shop” offered an outstanding crystal- 
lization of both general and specific 
objectives of research directed toward 
preventing or retarding growth of 
cataract. It also summarized areas in 
which progress has already been 
made, delineated areas in need of 
development, made a number of 
suggestions toward eliminating bar- 
riers to further progress, and conclud- 
ed with the recognition of the great 
necessity to explore all valid observa- 
tions that may increase our under- 
standing of the mechanisms and 
disease processes that lead to the 
same end result, an opacity of the lens. 
The report of this workshop should be 
read by every ophthalmologist. 

An article by Nordmann on prob- 
lems in cataract research** provided a 
general review of the many unsolved 
problems relating to the development 
of human senile cataract, suggested 
the need for a generally accepted clas- 
sification of these cataracts, and 
stressed the importance of well- 
organized cooperation between the 
ophthalmologist and the biologist. He 
thought that solving the problems of 
lens water and total proteins, as well 
as disulfide links, glutathione, and 
oxidation, should be regarded as most 
urgent. 

A symposium entitled “The Human 
Lens-In Relation to Cataract”™ was 
published in the past year and 
summarizes a wealth of already- 
published material ranging from the 
effects of the aging lens on vision to 
many of the more recent biochemical 
studies on lens proteins and enzymes, 
lens lipids, water balance in the lens, 
and lens oxidation processes. 

No review of prevention of blind- 
ness from cataract would be complete 
without mentioning the publication of 
the cataract papers read at the Jeru- 
salem Seminar on the Prevention of 
Blindness.” Discussed in detail re- 
garding cataract formation were such 





subjects as permeability changes in 
the lens, the role of nutrition, diabetes 
mellitus, several forms of sugars, 
photo-oxidation, and other changes of 
proteins, aggregation of alpha-crys- 
{айп and many other mechanisms 
that may be involved in the transfor- 
mation of soluble lens proteins into 
insoluble macromolecules in the devel- 
opment of opacity of the lens. 


Formation of Cataract 


Anatomically, it has been pointed 
out that the size of the lens nucleus 
remains constant during the whole 
span of human life,'*"' even with the 
development of cataract." Nordmann 
also points out" that there is no major 
dehydration of the human nucleus 
with cataract formation, so that senile 
cataracts probably can no longer be 
explained by either nuclear shrinkage 
or dehydration. Biochemically, the 
general areas of advance have been 
mentioned ^^" so that now some 
specifie recent contributions can be 
detailed. Andrews"' compared the for- 
mation of "sugar cataracts” with the 
formation of the majority of human 
senile cataracts. In the former he 
stressed the importance of the enzyme 
aldose reductase in forming a nonme- 
tabolized product that has limited 
ability to pass through membranes. 
Accumulation of this product causes 
osmotic embarrassment of the lens 
epithelial and fiber cells, leading to 
loss of intracellular components and to 
cataract formation. On the other 
hand, most human cataracts are relat- 
ed to the age of the patient, and 
accumulation of a single metabolite 
does not seem to be the causative 
agent. (It is well known that dietary 
"sugar cataracts” cannot be induced 
in adult experimental animals.) What, 
the author queries, do the sugar cata- 
ract investigations tell us about the 
formation of senile cataracts? One of 
the initial events in sugar cataracts is 
progressive water imbibition due sole- 
ly to the products of aldose reductase 
activity. Cell membranes become ex- 
tended and somewhat leaky. The rate 
of cellular sodium-potassium adeno- 
sine phosphatase activity increases in 
order to maintain high potassium and 
low sodium levels within the cells. . 
Losses of glutathione and ascorbic 
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acid follow, and finally lens opacifica- 
tion becomes complete, probably by 
precipitation of heretofore soluble 
protein. The key to this relationship is 
the observation of leaky cell mem- 
branes. In sugar cataracts we have a 
single causative agent; in senile cata- 
racts we have accelerated phospho- 
lipid breakdown. It is well known that 
proteolipids are components of cell 
membranes and loss of any cell 
membrane component might induce 
an increased degree of “leakiness.” 
That cell membranes become leaky in 
senile cataracts is supported by the 
known losses of glutathione and ascor- 
bie acid prior to complete opacifica- 
tion. Thus, the author concludes, the 
investigation of sugar cataract forma- 
tion, important in its own right, may 
focus attention on the underlying 
mechanism of all cataract formation. 

Further evidence to indicate that 
colloid-osmotic gradient changes be- 
tween lens protein and the surround- 
ing fluid may produce "permeability 
cataract” (cataracta subcapsularis) is 
presented" wherein there is de- 
scribed a disturbance in the function 
of the cation pump in the formation of 
cataract. With this disturbance of the 
pump there is initially an egress of the 
smaller potassium molecule plus water 
out of the lens. Subsequently, through 
increasing intake of sodium and water 
a Donnan equilibrium is reached, ac- 
companied by swelling of the lens. The 
physiologieal (active) permeability 
changes into physical (passive) per- 
meability, resulting in permeability 
cataract. « 

À decrease in the pH of the aqueous 
humor in cases of human senile cata- 
ract, diabetic cataract, and in experi- 
mental traumatic cataract was report- 
ed," and a protein fraction of high 
molecular weight bound together by 
disulfide bonds was found** to accu- 
mulate in some human cataractous 
lenses. This fraction was not found in 
normal lenses. Total glutathione con- 
tent of the lens was found* to de- 
crease with the formation of cata- 
ract. 

Two important studies ap- 
peared’ concerning the interac- 
tion of the lens and vitreous. Paired 
rabbit lenses were incubated in 5.5 
millimolar glucose medium. One lens 
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was prepared by stripping the vi- 
treous off the lens posteriorly. The 
other was prepared as a lens-vitreous 
preparation without interrupting the 
lens-vitreous interface. The lens with 
the normal lens-vitreous interface 
progressed through the stages of 
sugar cataract formation much more 
slowly than the isolated lens. Further 
data were presented that explained at 
least partially the beneficial effect of 
the vitreous on lens metabolism. 

Several studies in recent years have 
focused attention on the ability of 
near-ultraviolet (UV) light (300 to 400 
nm) to alter the physical and chemical 
properties of lens proteins in vitro, 
and on the fact that sunlight may 
have a cataractogenic role. Two recent 
герог{$!'°*!°% have supplied additional 
evidence for both of these phenomena 
and provide data that support the idea 
that age-related cataractous changes 
in the lens are accelerated by near-UV 
light. 

Pursuing the previously suggested 
possibility that accommodation stress 
might be a possible cause of lens 
opacification, Fisher’ presented 
some evidence that excessive radial 
mechanical stress during accommoda- 
tion did cause some permanert slight 
opacifieation. He found that this 
mechanical energy dissipated in the 
lens during accommodation reached a 
maximum value between 55 and 60 
years of age, corresponding to the 
time when shear movements between 
fibers are at a maximum, and offered 
this as a possible explanation for the 
first appearance of wedge-shaped 
opacities in vivo. 

Finally, a study by Rodriguez- 
Caballero et al'** took into account the 
fact that in the normal human lens the 
cortex stops thickening at the latest at 
70 years of age. This cessation of 
formation of new fibers appeared to 
the authors in many cases to be closely 
related to the development of prese- 
nile and senile cataracts. 

Not much attention has been paid to 
the detailed analysis of the factors 
causing deterioration of vision during 
formation of human cataract. One 
study by Zuckerman et al’ pointed 
out that most cataracts, apart from 
dense nuclear sclerosis, interfere with 
vision by scattering the incident light. 


The authors found that the scattering, 
and therefore the image degradation, 
may be simulated by a glass lens with 
petroleum jelly spots pressed on the 
surface. With this system “percent of 
cataract” can be controlled by the 
amount of surface of the glass lens 
covered with jelly. The simulated cata- 
ract was part of an F-5 lens system 
that best simulated the eye’s geo- 
metric optical system with a 3.5-mm 
pupil. Measurements were made by 
photographic and microdensitometric 
techniques, and the results showed the 
precise relationship between percent 
cataract, resolution, and contrast. 
Based on the evidence gained here 
that cataracts degrade image resolu- 
tion by light scattering, a follow-up 
attempt was made’ to see through а 
cataract by optically compensating for 
the scattering. The technique em- 
ployed is known as phase aberration 
balancing by use of holography. Using 
a  holographie filter, resolution 
through an in vitro human cataract 
was improved from 20/200 to better > 
than 20/15. A study’ of the rate 
of visual loss in cataract formation 
showed that a cuneiform cataract in a 
patient with 6/9 vision that is just 
beginning to be serious takes about 
eight years to decline to 6/60 vision, 
while the same decrease of vision in a 
nuclear cataract takes only about four 
years. Philipson," in a similar study, 
investigated some of the glare phe- 
nomena and thought that light scat- 
tering, as described in the holographic 
experiments above, might be the 
reason that many cataract patients 
have serious visual difficulties in traf- 
fic. This same author later reported" 
on changes in the lens related to the 
reduction of transparency, noting that 
these lens changes will cause fluctua- 
tions in refractive index which, in 
turn, will increase scattering of light. 
He studied these alterations by quan- 
titative microradiography, electron 
microscopy, and a light scattering 
technique. In human cortical cataract 
the opacities started as an enlarge- 
ment of the intercellular spaces, 
followed by the breakage of lens cell 
membranes, loss of some of the 
protein matrix, and the creation of 
large refractive interfaces between 
zones with different protein concen- 
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trations. On the other hand the human 
nuclear cataract differed completely 
from the cortical opacities in that the 
only change detected was an aggrega- 
tion of the protein molecules into 
dense clusters of about 560 to 1,000 A 
in diameter. The reduced transpar- 
ency, and hence the reduced visual 
acuity in human nuclear cataract, can 
be explained on the basis of these 
aggregates, which are visible with the 
electron microscope. 


Experimental Production 
of Cataracts 


Most of the studies appearing this 
year under this category are related to 
experimental  cataractogenesis Бу 
drugs. The membranes of the lens 
fibers contain reactive acidic groups 
as a part of glycoproteins, phospho- 
lipids, protein-SH, polyphosphate nu- 
cleic acids, and acid mucopolysaccha- 
rides. Many polycations affect these 
membranes of the lens fibers and 
produce unilateral cataract after in- 
travitreal injection. One report™ de- 
scribes use of the polypeptide (polyca- 
tion) antibiotic polymyxin B sulfate, 
which, 15 minutes after its intraocular 
administration, caused breaks in the 
lens fiber membranes and vacuoles 
between the fibers, as seen by light 
and electron microscopy. Another 
using photomicrographic 
evaluation of drug-induced cataracts 
in cultured chick embryos, found that 
all aromatic hemolysins tested were 
found to cause pronounced cataracts, 
while other unrelated chemical com- 
pounds had no effect. Two related 
investigations'*'" found that anti- 
mioties introduced into the anterior 
chamber of the cat's eye induced cata- 
ract formation, and described the 
cellular reactions of the lens epithe- 
lium as these cataracts formed. Pos- 
terior cataract formation resulted''* 
from intraocular infusion in the 
primate eye of sodium aspartate. In 
the production of naphthalene cata- 
racts in rabbits no additive cataracto- 
genic side-effect was found with 
oxyphenbutazone, a drug used for the 
treatment of uveitis," while another 
article’ described a protective effect 
against development of naphthalene 
cataracts by administration of foleys- 
tein. Rapid induction of cataraets in 
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rabbits was obtained by intravenous 
infusions of hypertonic salt solution,''* 
and experimental congenital cataracts 
were produced in all 58 newborn rats 
from five pregnant rats given daily 
intraperitoneal injections of bromo- 
deoxyuridine," а drug related to IDU 
(iododeoxyuridine). 

In a study"? of transport of amino 
acids into the lens in experimental 
diabetic cataract in rats, it was found 
that during the formation of the cata- 
ract there was a great decrease (occa- 
sionally disappearance) of active 
transport of the neutral amino acid 
glycine, with a great increase in 
passive permeability of the amino 
acids glutamic acid and glycine. In 
galactose cataract in the rat it has 
been previously known that x-irradia- 
tion of the lens shortens the latent 
period between initiating the galac- 
tose diet and the onset of the cataract. 
However, a recent study'? has shown 
that x-irradiation of the trunk, while 
screening the head and eyes, also 
shortens the latent period of cataract- 
ogenesis. A single subcutaneous injec- 
tion in rats of 80 mg/kg body weight 
of serotonin (5-hydroxytryptamine) 
was reported’? to have produced а 
reversible cataract. A later report'^ 
indicated that this cataract can be 
prevented by occlusion of the eye but 
not by keeping the animal in dark- 
ness, and that the sodium level in the 
aqueous humor level was higher in the 
eye that developed the cataract than 
in the occluded eye with transparent 
lens (although it was higher than 
normal in both eyes). The importance 
of evaporation from the corneal 
surface was thus stressed. Three arti- 
cles appeared describing the experi- 
mental production of cataracts in rats 
by injection of parachlorophenylala- 
nine. One group" described the lens 
ultrastructure in these cataracts and 
the second article"? studied the cata- 
racts in terms of amino acid analysis 
and agar gel electrophoresis. In these 
cataracts there was a decrease in all 
amino acids except aspartic acid, and 
astriking change in the electrophoret- 
ic pattern of the soluble protein was 
observed. The third group used pa- 
rachlorophenylaniline to produce 
phenylketonuria in immature rats and 
found marked cataractogenesis, a 





phenomenon not observed when mod- 
el phenylketonuria was induced by L- 
phenylalanine.'** 

The effect of antibodies against 
lens proteins was explored in the 
rabbit with regard to their possible 
effect in causing ocular lesions during 
embryonic development.'* It has pre- 
viously been suspected that antibodies 
against lens protein may produce eye 
damage, for example, uveitis phaco- 
anaphylactica. The author injected 
bovine alpha-crystallin (a lens protein 
fraetion present in large proportions 
in early stages of lens development) 
into pregnant female rabbits and 
found their progeny to have a zonular 
cataract, with vacuolization in the 
equatorial region and in the posterior 
cortex. These experiments with mod- 
ern immunological techniques clar- 
ified the conflicting results of earlier 
investigators, some of whom could 
and some of whom could not produce 
cataract in the lens of progeny of 
animals immunized with lens ex- 
tract. 

The role of diet in production of 
cataract continues to be explored, and 
the effects of fasting and refeeding 
on morphological and biochemical 
properties of the porcine lens were re- 
ported."* Severe starvation caused 
minor morphologic changes only, with 
appearance of fine punctate opacities 
in the cortex, a few water vacuoles 
and enlarged prominent Y sutures, 
and these abnormalities disappeared 
on resumption of normal diet. No 
change in the sedimentation patterns 
of the lens-soluble proteins or in the 
distribution of three major protein 
components was noted during severe 
starvation. 

Traumatic cataract induced іп 
mouse lens by a penetrating needle 
injury and the lens wound healing 
occurring thereafter were studied by 
one investigator," and two reports 
appeared concerning after-cataract in 
the rabbit. The first'*° used autoradio- 
graphic and electron microscopic stud- 
ies and found that the lens epithelium 
of the after-cataract loses its three 
normal functions: cell division, migra- 
tion, and the synthesis of special 
proteins including collagens and crys- 


 tallins. The immature lens fibers re- 


maining at the time of the extracap- 
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sular extraction fail to develop further 
and become opaque. Contrary to 
previous reports, this study indicates 
that true lens regeneration does not 
occur. The second report by Angra et 
al,’ however, indicates that lens re- 
generation can occur, and, repeating 
some earlier (and conflicting) experi- 
ments on implantation of cytolyzed 
fetal tissue into the lens capsule, 
concluded that these implants of 
embryonic epithelium favor even bet- 
ter lens regeneration. The authors 
conclude that the cytolyzed fetal 
epithelium implants stimulate DNA 
synthesis and that this stimulates a 
hyperplastic rather than a hyper- 
trophie response. On this interesting 
subject of lens regeneration in mam- 
mals it appears that the evidence is 
still inconclusive. 

With regard to experimental pro- 
duction of cataract by radiation, 
several reports have been published. 
An important study'* presented evi- 
dence to show that the effect of age on 
the radiosensitivity of the rat lens is 
dose-dependent and is a more complex 
problem than previously stated. It 
appears that there is a dose level 
below which all stages of lens opacity 
appeared sooner and progressed fast- 
er in the adult than in young animals. 
Conversely, there appeared to be a 
dose level above which all stages of 
radiation cataract develop faster in 
the young than in adult animals. In 
the intermediate range of doses, while 
the initial opacities appeared earlier 
in the young, the opacities in the 
adults progressed at a fast: rate and 
the adults developed severe opacities 
before the young. There was no 
apparent explanation for the underly- 
ing mechanism of this varied re- 
` sponse. 

Another study by Koch et al! 
investigated the influence on the de- 
velopment of x-ray cataracts in rats of 
a unilateral carotid artery ligation. It 
is known that the initial radiation 
injury takes place in the germination 
zone at the lens equator, while x-ray 
cataract formation starts at the 
posterior pole. To explain this, the 
authors hypothesized that predam- 
aged but transparent lens fibers 
remain transparent until they reach 
` that part of the lens where the 
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nutrient supply is poorest. In their 
unilateral carotid ligation experi- 
ments they found that this procedure 
accelerated and exaggerated the for- 
mation of the radiation cataracts on 
the ligated side. 

Experimental cataracts induced by 
fast neutron RBE in mice were found 
by Bateman et al* to be dose-de- 
pendent and the authors state that the 
data are in accord with the theory of 
dual radiation action. Ultrasound was 
used to produce cataracts in rabbits" 
and near-ultraviolent light produced 
lens opacities in mice. Finally, 
ultraviolet laser was found by Mac- 
Keen et al'’ to produce in the rabbit 
anterior subcapsular and cortieal cata- 
racts, which were not reversible, 
although changes observed in the in- 
tervening cornea were grossly re- 
versible. The authors concluded that 
the evidence indicated that the lens 
damage was produced photochemi- 
cally within the absorbing cells. 


Cataract Related to Ocular 
and Systemic Disease 


The various forms of uveitis consti- 
tute the ocular diseases associated 
with eataract about which the largest 
number of publications has appeared 
this year. Phakolytie glaucoma, a 
disease occurring in eyes with ad- 
vanced cataracts undergoing lysis and 
setting up a macrophage-dominated 
uveitis, was the subject of two reports 
from India. In one by Sood et al, three 
cases of spontaneous phakolytic glau- 
coma were cured by intracapsular lens 
extraction, and the authors empha- 
sized the known fact that visual prog- 
nosis is good in this condition. The 
other'"* presented a study of 38 cases 
of phakolytie disease also treated 
successfully by lens extraction, but it 
is of interest to note that 28 of the 
eyes were subjected to intentional 
extracapsular extraction with irriga- 
tion of the usually liquid cortex (as 
recommended by Irvine in 1957). 
From Rumania came the report!" on 
27 cases of phakolytic glaucoma in 
which intracapsular cataract extrac- 
tion was carried out with success. 
Experimental immunogenic uveitis 
produced by injections of lens protein 
was reported in rabbits"? and in 
inbred rats.™*-1 In the last report the 





lens-induced uveitis in nonsensitized 
rats occurred at the sixth to 11th day 
following a single intravitreal injec- 
tion of albuminoid but not crystallin 
antigens. The inflammatory response 
to albuminoid was dominated by 
round cell infiltrates similar to the 
human disease. The second known 
case of histologically proved co- 
existence of iridocyclitis phacoana- 
phylactica and sympathetic ophthal- 
mia in an injured eye was reported." 
The allergic process was localized at 
the disintegrating lens and in the 
vicinity of the wound, while the histo- 
pathologic changes of sympathetic 
ophthalmia were present in virtually 
the entire uvea. A report by Shpak et 
al from the Soviet Union'* described 
the etiologic work-up in 50 cases of 
Fuchs heterochromie cyclitis with cat- 
aract. The authors indicated that on 
the basis of focal reaction of the eye 
after allergic skin testing, their data 
showed that the origin of the anterior 
uveitis in Fuchs syndrome was tuber- 
culous, streptococcal, or toxoplasm е 
allergy (sic) in 81.3% of the patiens, 
while in 18.7% no cause could be 
found. 

In the angle closure glaucomas the 
lens plays an important role in the 
pathogenesis of the glaucoma by its 
anterior position, but angle closure 
disease can cause or be related to 
cataract in a variety of ways.'*'"* 
Lowe further remarks'** that there is 
a difference between eyes in patients 
of European stock compared with 
those in India, the former having only 
a rare incidence of lens swelling 
causing shallowing of the anterior 
chamber and angle closure glaucoma, 
while the Indian patient has a 
frequent association of acute angle 
closure with hypermature cataract. 
One of the typical lens changes 
following the high pressure of an 
acute attack of glaucoma is the well- 
known glaukomflecken. One author 
described and reported with a col- 
league on his observations in four 
cases," one eye of which came to 
enucleation and was studied by light 
and electron mieroscopy. This dem- 
onstrated the opacities to be areas of 
well-circumscribed zones showing lens 
fiber necrosis and separated from the 
epithelium by a layer of young lens 
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fibers. There were changes in both 
epithelial and subepithelial layers but 
the clinical history was not accurate 
enough to correlate with confidence 
the relation of the lesion to the time of 
acute pressure elevation. 

A report on the association of endo- 
thelial dystrophies and cataract’ 
reminds us that, particularly in Fuchs 
dystrophy, early cataract surgery may 
sometimes be indicated, taking every 
precaution to spare the corneal endo- 
thelium from trauma. In later cases 
penetrating keratoplasty is indicated 
with, of course, constantly improving 
results. The association of lattice 
degeneration of the retina in a family 
with retinal detachment and cataract 
was reported’? and a family tree of 
110 members was constructed. Of 
special interest was the early age at 
which cataract surgery became neces- 
sary in some of the cases. In ocular 
pemphigus a case was reported of 
associated heterochromia irides and 
heterochromic cataract.'” 

Turning to cataracts associated 
with systemic diseases, diabetes melli- 
tus was the subject of several articles 
on this relationship. Of great histor- 
ical and current interest is one arti- 
cle^* by the ophthalmologist-in-chief 
for over 40 years at a Danish hospital 
limited to the care of diabeties. In 
discussing evidence for the transient 
changes in refraction as being related 
to the lens, he describes diabeties 
operated on for unilateral cataract 
who may later develop transient 
hyperopia in the unoperated eye but 
not in the aphakic eye. His remarks on 
diabetie cataract are worth quoting. 


Cataract may be due to so many causes 
that the mere coincidence of cataract and 
diabetes does not prove the existence of a 
diabetic cataract. The reason why, even in 
the past century, a diabetic cataract could 
nevertheless be recognized was the com- 
mon occurrence of bilateral, juvenile, 
progressive cataracts in diabetics in those 
times. I still remember the smell of acetone 
in my nose, so many years after, when I 
recall my examination of these young 
diabeties. Nowadays the diabetes has 
generally been diagnosed before the oph- 
thalmological examination, and bilateral, 
juvenile, progressive cataracts in diabetics 
have not increased in frequency as have so 
many other manifestations in the eyes of 
diabetics. For senile or presenile cataracts 
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too diabetes is a predisposing factor. This 
is proved merely by the fact that routine 
examinations of the urines of patients in 
an eye department disclose sugar more 
often in patients admitted for cataract 
extraction than in other patients. It has 
often been tried to characterize a special 
“diabetic cataract” with vacuoles, small 
patches, pearl gloss, etc. I myself dare not 
undertake such a morphological differen- 
tiation of a cataract as diabetic. 


He reminds us further that in cataract 
surgery on diabetics we often en- 
counter a brownish-stained aqueous 
humor, the result of the diabetic 
pigmentopathy. 

An interesting exchange of corres- 
pondence'* indicates that the onset of 
diabetes may be associated with myo- 
pia, hyperopia, or even astigmatism, 
and underscores the fact that, while 
such changes may be due to the level 
and speed of cortical and nuclear 
hydration, the overall lens shape, and 
lens position, we still do not under- 
stand fully the mechanism of diabetic 
metabolic changes in producing re- 
fractive changes in the lens, let alone 
the formation of cataract. Murata et 
al'* measured spectrophotometrically 
electrolytes sodium, potassium, and 
caleium and glucose in aqueous humor 
and serum of patients with senile 
cataracts and diabetic cataracts. 
There was a decrease of glucose in the 
aqueous humor of the eyes with senile 
cataracts, while there was an increase 
in aqueous humor glucose in the eyes 
with diabetic cataracts. The author 
did not state whether the diabetics 
were in good medical control or not. A 
study of 134 diabetic children revealed 
ocular damage in 17 cases, most of 
which were cataractous in nature.'”’ 

An article'* on galactokinase defi- 
ciency and galactosemia reemphasizes 
the clinical fact that this enzymopathy 
must be considered in any patient in 
whom cataracts develop before the 
age of 40 years. 

In a case of dystrophia myotonica 
with the typical myotonic cataract and 
neurological symptoms, the extracted 
lens was examined for potassium and 
sodium content.'*? A marked reduction 
of potassium content in the lens was 
observed as opposed to that in 
instances of other cataracts. 

The status of Toxoplasma gondii in 


the etiology of senile human cataract 
was investigated by Davies et al'*"'*! 
and the authors concluded that evi- 
dence of T gondii parasites was not 
found in human cataractous lenses 
investigated by a direct fluorescent 
antibody technique and by mouse 
inoculation. This work contradicted a 
previous study wherein fluorescent 
particles considered to be T gondii 
were found only in lenses from 
patients with positive toxoplasma an- 
tibody tests. The authors concluded 
that they cannot at present regard 
toxoplasmosis as an important factor 
in the origin of senile human cata- 
racts. 

In an article by Cordero-Moreno on 
etiological factors in tropical eye 
diseases'** onchocerciasis was indicat- 
ed as a frequent cause of cataracts. 
This parasitic cataract was caused by 
penetration of the lens capsule by the 
microfilaria of Onchocerca volvulus. 
The adherence and partial penetra- 
tion of the lens capsule by the microfi- 
laria has been clinically and pathologi- 
cally proved, and the author stated 
that the lenses of children are more 
easily damaged. 

The association of adult cataract 
with dermatologic conditions was re- 
ported in two studies. Kyrle disease, a 
follicular keratosis that may develop 
on any part of the body except the 
palms, soles, and mucous membranes, 
is characterized by penetration of a 
keratotie plug into the dermis. This 
disease was reported’ in a family and 
three young adult members had 
posterior subcapsular cataracts. In 
generalized scleroderma two cases of 
bilateral cataracts were investigat- 
ed' but no causal relationship be- 
tween the cataracts and the skin 
disease could be established. 

It is now well known that cataracts 
occur in patients with chronic renal 
failure and in patients subjected to 
hemodialysis for this failure. A case 
was reported in which the patient 
developed bilateral cataracts while 
undergoing dialysis'* but the cause of 
the cataracts is still unknown. There is 
a consistent marked hypocalcemia in 
these uremic patients, frequently a 
secondary hyperparathyroidism, 
usually elevated blood potassium level, 
and occasionally other electrolyte ab- 
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normalities. Further investigation is 
required to elucidate the mechanism 
of cataract formation in these meta- 
bolically sick patients. 

Two reports appeared on the rela- 
tion of cataracts, Dupuytren contrac- 
ture, and alcoholism.'*-'** Am inter- 
esting historie note in the first article 
states that in Paris in Dupuytren's 
time (his classic paper was written in 
1832) the contracture was considered 
an occupational hazard of coachmen 
from the irritation of the horse reins. 
Sabiston wondered now whether the 
contractures might have been related 
to frequent stops at hostelries rather 
than to trauma from the reins. 

Finally, while the ocular manifesta- 
tion of hypothyroidism and hypopara- 
thyroidism are well known, two arti- 
cles appeared describing the occur- 
rence of cataracts associated with 
these two endocrinopathies. 9-19 


Cataract Related to Medication, 
Trauma, and Radiation 


Both topical and systemic medica- 
tions have cataractogenic effects, and 
several studies appeared this year in 
each category. It has been known that 
topically applied organic iodides used 
in the treatment of the glaucomas 
have been associated with cataract 
formation, so that it is comforting to 
read that 100 eyes were treated with 
0.08% echothiophate (Phospholine) 
iodide without evidence of cataract 
formation.) In ап experimental 
study of the effects of echothiophate 
and pilocarpine hydrochloride on nor- 
mal rabbit eyes," Firth et al used the 
reduced glutathione concentration 
(GSH) in the lens as an indirect 
measure of cataract development. 
They concluded that there was no 
chemically measurable change initiat- 
ed by habitual use of phospholine or 
pilocarpine in the rabbit. A new 
steroid still under experimental study, 
FF/17, was found'” to have a damag- 
ing effect on the lens, as estimated by 
its effect on lens permeability to 
cations; however, this effect is very 
low when compared to those of other 
steroids used in ophthalmologic prac- 
tice. 

Systemic phenothiazine therapy in 
a patient hospitalized for a psychiatric 
disorder was associated with forma- 
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tion of bilateral, anterior, subcapsular, 
star-shaped cataract and the same 
drug was incriminated as cataracto- 
genic in seven of 24 patients receiving 
therapy for three years.'"* The oral 
contraceptives, whose most frequent 
ocular complication is retinal vessel 
thrombosis, were found in two reports 
to be associated with cataract forma- 
tion. 75.176 

Following ocular surgery for other 
eye diseases, lens opacity is a frequent 
complication. Whether the cataract is 
due to the original surgical trauma, to 
the primary ocular disease itself or its 
medical treatment, to surgical compli- 
cations, to simple aging of the patient, 
or to combinations of these factors is 
unknown. Nevertheless, four articles 
have appeared detailing cataract as a 
postoperative complication, two after 
filtering procedures for glau- 
coma,™™"5 one concerning complica- 
tions after penetrating keratoplas- 
ty,’ and one after retinal detachment 
surgery." The last authors noted less 
lens opacity after scleral buckling 
procedures than after diathermy with 
dissection of a muscle. 

Cataract after accidental trauma 
was reported in a number of articles. 
In a review of 40 cases of ocular injury 
by firearms, Boudet et al'* observed 
final vision reduced to nil or light 
perception alone in 32 cases, and 
observed a resultant cataract in nine 
eyes. A most comprehensive study 
was published'*' on the ocular injuries 
treated at a US naval station hospital 
in Da Nang during the Vietnam 
confliet. In less than one year (June 
1968 through April 1969) 4,443 major 
operative emergency cases were re- 
corded. Of these, 360 cases, or 8.1% of 
all war-zone emergency surgery, re- 
quired major ophthalmie surgical pro- 
cedures. This high incidence of eye 
injuries was related to the guerrilla- 
style warfare with frequent use of 
booby traps and land mines. Blunt or 
penetrating trauma caused damage to 
the lens, resulting in cataract, sublux- 
ation, or dislocation. The authors 
noted that the condition of the lens is 
frequently difficult to assess, because 
fibrin in the anterior chamber may 
mimic a ruptured lens capsule and 
extruded lens material, and can even 
simulate vitreous in the anterior 
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chamber. Thus, they recommended 
that lens surgery be deferred until 
initial inflammatory changes have 
cleared. In spite of the use of all 
modern therapeutic advances, the 
incidence of primary enucleation in all 
penetrating injuries was about 50%. 
This ghastly statistic alone should 
make us ophthalmologists determined 
to influence our leaders to find an 
alternative to war as a way to settle 
man’s differences, since we dedicate 
our professional lives to the saving of 
eyes and the preservation of sight. 
Two cases of bilateral electric shock 
cataract were reported,'*"'*' the first 
of which presented the unusual (for 
this syndrome) complication of 
marked swelling of the lens, produc- 
ing secondary glaucoma. Similarly, 
two articles reported on cataract after 
the individuals were struck by light- 
ning, = with the first article re- 
viewing the still unknown possible 
mechanisms for the pathogenesis of 
these rare cataracts. Two reports of 
heat cataract appeared, the first by 
Pockley'* described the requirements 
of exposure for the development of 
this cataract in furnace workers. 
These included furnace temperatures 
of 2,500 C or above, a working distance 
from the heat source of 0.6 to 0.9 m (2 
or 3 ft), a relatively large heat area, 
and long hours of daily exposure for 15 
to 20 years. The author reports that 
industrial safety measures have been 
invoked to the point that "heat cata- 
ract as an occupational hazard in 
Australia may now be considered an 
extinet disease." The second case of 
heat cataract’ occurred in a glass- 
blower, showed true exfoliation plus a 
rent in all the layers of the anterior 
lens capsule, and the lens was studied 
electron microscopically. A total of 700 
cases of burns of the eye of various 
origins were reviewed by Puchkovs- 
kaya and Nepomiashchaya'*’ and 
opacity of the lens was observed to 
occur at about the end of the first 
week. The authors therefore stressed 
the need to reexamine all eye burn 
cases with this fact in mind seven to 
eight days following the original 
trauma. A special type of burn of the 
cornea, namely, zinc chloride keratop- 
athy (zine chloride being used in 
industrial soldering pastes and in 
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galvanizing solutions), was described 
by Houle and Grant’ in two cases, in 
both of which cataracts developed. 
The authors’ description of the clinical 
picture is of interest and importance, 
for they describe the appearance as 
remarkably like that seen shortly 
after an acute attack of angle-closure 
glaucoma; there is edema of the 
corneal stroma, wrinkling of Desce- 
ment membrane, and glaukomflecken 


- in the lens! It is pointed out that these 


are produced chemically rather than 
by elevation of pressure. 

In a study of visual prognosis in 
traumatic anterior luxation of the lens 
in 48 cases Bartholomew" indicates 
that the complications of operative 
intervention are almost as great as of 
the displacement itself, so that the 
decision to operate or not is of prime 
importance. The details of this paper 
will be reviewed under surgery of 
dislocated lenses, but the visual 
results were that 31% had good vision 
(6/60 or better), 38% had some vision, 
and 31% ended with no light percep- 
tion. 

Two unusual injuries from nonper- 
forating blunt trauma were recorded: 
one eye'* had traumatic aniridia with 
traumatic anterior subcapsular cata- 
ract in a nonluxated lens with intact 
zonulas; in another case'? a traumatic 
lenticonus posterior with rupture of 
the posterior capsule occurred. A very 
rare combination of traumatic scleral 
implantation cyst with suprachoroidal 
dislocation of the lens was reported 
following perforating trauma by a 
stick." In a study of traumatic glau- 
сота!" it was pointed out that an 
injured lens may contribute to the 
glaucoma as a result of actual lens 
material filling the anterior chamber 
secondary to rupture of the capsule, or 
via the mechanisms of phacolytic or 
phacoanaphylactic glaucoma. Follow- 
ing retained intraocular copper for- 
eign bodies, lens capsule changes are 
described in excellent detail by Hanna 
and Fraunfelder.** These changes 
exclude exfoliation, loss of capsule 
homogeneity, and incorporation of a 
dark staining material both in the 
capsule and in the abnormal underly- 
ing epithelial cells. Other epithelial 
cell changes involved nuclear clump- 
ing with extensive rough-surfaced 
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endoplasmic reticulum. The authors 
postulate as a possible pathogenic 
mechanism the faulty formation of 
capsule by underlying epithelial cells 
damaged by the copper ion. A report 
on intralenticular ferrous foreign bod- 
ies concludes that, in the absence of 
other indications, these intralentic- 
ular foreign bodies do not constitute 
sufficient cause for lens extraction, 
these eyes may not undergo siderosis 
bulbi, and can maintain good vision 
for many years." A brief review of 
ocular accidents related to sports is 
presented'" in which dislocation of 
the lens is one of the injuries listed. 
The usefulness of ultrasonography in 
showing the position of a subluxated 
or dislocated lens after trauma is 
described,” and its importance as a 
guideline to proper medical or surgical 
treatment is stressed. Finally, after 
perforating injuries of the lens, anti- 
lens antibodies were found in the 
patient's serum in five of 16 cases 
reported by Kincses et al^" The 
authors thought that this was of etio- 
logic importance when one of the eyes 
developed characteristic phacogenic 
uveitis after the injury. 

Turning to cataracts induced by 
radiation, two articles describe the 
atomic bomb-induced cataracts in sur- 
vivors of the Hiroshima bombing. The 
first presents the findings in three 
young adults who miraculously sur- 
vived after being trapped in the same 
streetcar located 750 m (2,460 ft) from 
the hypocenter (air dose of 1,700 
rads). The other report describes the 
typical dish- or fleck-shaped opacity in 
the posterior part of the cortex 
beneath the posterior pole, seen 
frequently in the Hiroshima Red 
Cross Hospital between 1959 and 
1969, and details the histologic exami- 
nation of three cases of atomic bomb 
radiation cataract. Radiation ef- 
fects of ultraviolet rays on rabbit 
lenses were reported by Noguchi and, 
under some conditions, a reduction of 
glutathione in the aqueous humor and 
in the lens was found. The author 
concluded that the effects of ultra- 
violet rays on senile cataract should 
not be ignored.” The final two papers 
on radiation present data concerning 
the hazard of microwaves to the lenses 
of military personnel," to those of 
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persons who use diathermy machines 
in medical therapy, or to those of 
consumers using microwave ovens.” 
The last study indicated some hazard 
in the production of lens opacities in 
younger individuals. 


Medical Treatment 
of Cataracts 


An excellent review by Koch et al of 
the clinical and experimental data 
concerning nonsurgical therapy of 
cataract appeared this year.’ The 
authors point out that for centuries a 
cataract was generally believed to 
result from a whitish membrane in 
the pupils. The studies of Brisseau in 
1709 were the first to demonstrate the 
true nature of a cataract, and with 
Daviel’s introduction of cataract ex- 
traction in 1753, surgery became the 
universally accepted form of treat- 
ment. The authors unfortunately 
make no reference to the ancient 
Eastern practice of couching of the 
lens. In 1877 Becker gave impetus to 
thinking about nonsurgical therapy, 
considering disturbed nutrition to the 
lens in old age as a possible cause of 
cataract. In this century Vogt stated 
that medical treatment would prob- 
ably be useless because he felt the 
onset and development of cataract 
depended on heredity. Nevertheless, 
attempts began (and still continue) to 
find medical ways of prevention and 
treatment. In the 1880s accommoda- 
tive stress was invoked as a possible 
cause, and exact correction of refrac- 
tive errors began to be used. Next, 
treatments with inorganic substances, 
then organic substances, were tried, 
all with the thought of increasing 
blood supply to the eye (it was thus 
that ethylmorphine hydrochloride 
[Dionin] came to be popular). Radium 
was used as therapy of cataract for a 
short period only, for its true effect on 
the lens became quickly known. Early 
in the present century some workers 
thought that lentotoxins cause au- 
toimmune disease in the lens, and 
immunotherapy was tried. When the 
effects of endocrine secretions on 
aging processes were first observed, 
hormone therapy of cataracts was 
attempted, an avenue given further 
impetus by the discovery that dia- 
betes mellitus and parathyroid disease 
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were sometimes accompanied by en- 
docrine cataracts. It was evident that 


substituting the lacking hormone 
might delay the progress of these 
endocrine cataracts, but specific or 
even polyglandular hormone therapy 
had no effect on senile cataracts. Then 
came treatment with the vitamins, 
the quinones, and finally, in recent 
years, biochemical studies have re- 
ceived much attention. Lens transpar- 
ency seems based on intact biochem- 
ical processes of complex nature, with 
most attention focused on carbohy- 
drate and protein chemistry and, more 
recently, reduced enzyme reactions 
and their relation to energy exchange 
within the lens. Koch et al% conclude 
that if the aim of biochemical studies 
on lenses is to find a way of treating 
cataract with drugs, the first step 
must be to investigate the age depen- 
dence of the metabolic pathways of 
carbohydrates. They remind us that 
some results have already been 
achieved in nonsurgical therapy of 
cataracts related to diabetes, galacto- 
semia, and tetany cataracts, achieved 
by treatment of the basic disease, and 
believe that the “basic disease” in 
senile cataract is a gradually decreas- 
ing energy yield through carbohy- 
drate breakdown. Thus, if there were 
found some way to activate these 
metabolic pathways in carbohydrate 
metabolism, the aging lens might be 
better able to withstand the onset and 
progression of opacities. 

Two studies from Japan reported on 
medical therapy for cataract, the first 
by Uchiyama, using glutathione by 
eyedrop or topically plus intramus- 
cular injection." This author claimed 
beneficial effects, especially with the 
combination of eyedrops and injec- 
tions, but no controls were observed. 
The second report by Murata et al*** 
evaluated the "anticataractous solu- 
tions" of catalin, phacolidin, gluta- 
thione, and thiola on the progress of 
cataracts and used a solution of chlo- 
ramphenicol as a control. They con- 
cluded that each ophthalmie solution 
has a restraining effect on the 
progress of senile cataract in some 
degree, but regression of the lens 
opacity was not recognized. These 
reports appear founded on no scien- 
tific evidence. 
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Cataract Surgery 


This review of cataract surgery will 
be divided into surgery of congenital 
cataract and surgery of cataract in the 
adult. 


Surgery of 
Congenital Cataract 

In recent years it has become clear 
that great visual loss results from lack 
of early retinal stimulation. This 
knowledge has encouraged many oph- 
thalmologists to operate on congenital 
cataracts at an earlier age than 
previously thought necessary. An ex- 
cellent review by Fink and Bunke of 
the chief procedures employed in 
congenital cataract surgery^" de- 
scribes discission, linear extracticn, 
intracapsular extraction (condemned 
as dangerous, of course), and aspira- 
tion. Aspiration has achieved the posi- 
tion as the operation of choice today 
and this article presents a summary of 
the history of aspiration and a 
description of the instruments in 
popular use today (the push-pull or 
pull instruments, the double cannula, 
two-syringe instruments, the double- 
cannula, sealed syringe [the syringe 
being divided by a central piston into 
an irrigating and an aspirating cham- 
ber] and the two-cannula, two- 
syringe instruments). Whatever the 
technique, the authors conclude that 
the aspiration method has substan- 
tially increased the success rate in 
congenital cataract surgery. 

Etienne?" cautioned against cata- 
ract surgery in the presence of other 
somatie malformations that carry a 
grave prognosis in the general devel- 
opment of the child, but urged not to 
deprive a child with relatively small 
general defects of the indispensable 
sense of sight. When there is doubt 
about the visual potential of the globe 
itself, an electroretinogram must be 
done, and a slit-lamp examination 
is mandatory despite the young age 
of the child to be sure to exclude 
the white pupil of retinoblastoma. 
He describes the serious complications 
of linear extraction (secondary 
glaucoma, pupillary membranes, 
posterior synechias, iris incarceration 
in the wound, and vitreous loss) and 
discusses, therefore, the advantages 
of the lavage and aspiration proced- 


ures, all to be done under the micros- 
cope. Another report by Hammami et 
al"' reviews 89 cases and 152 eyes 
operated on for congenital cataracts 
in one clinic and indicates that the 
best results were obtained in bilateral 
cataracts without other anomalies and 
the poorest results were in unilateral 
cataracts, especially when associated 
with other congenital anomalies. In 
discussing surgery of monocular con- 
genital cataracts one author” found 
the best results in eyes operated on 
before 6 months of age, provided that 
surgery was rapidly followed by 
contact lens fitting and occlusion of 
the phakic eye. Once fixation was 
equalized, he indicated that occlusion 
must be maintained on a part-time 
basis until the child is 9 years old. His 
operative choice was a combination of 
an infusion device at 6 o’clock, a nasal 
or temporal limbal knife incision 
through which a wide cruciate incision 
of the anterior part of the capsule is 
performed, and aspiration via a 1.5- 
mm keratoome incision at 12 o’clock 
with an 18- to 20-gauge blunt needle. 
In spite of all precautions, 50% of all 
patients required a discission of the 
posterior part of the capsule. A total 
of 33 patients with monocular congen- 
ital cataract were operated on by aspi- 
ration, followed by contact lens fitting 
and occlusion of the phakic eye.*"* The 
visual results in general were poor, 
although three eyes developed vision 
of 20/40 or better. Escapini, who advo- 
cated intracapsular cataract extrac- 
tion in children, describes his tech- 
nique*" and this study is discussed by 
Palomino.” From Budapest there 
appeared a preliminary report? of а 
semicircular trephine incision for con- 
genital cataract surgery in which a 
large corneal penetration made it 
almost completely possible to remove 
the whole anterior part of the capsule, 
"the specific substance of the lens as 
well as the posterior capsule." In the 
five cases reported healing was undis- 
turbed and no Elschnig pearls devel- 
oped. 

An ingenious and simple cataract 
aspiration is described, which allows 
surgery to be performed on very small 
eyes under the microscope, the assist- 
ant having the task of controlling, on 
signal from the surgeon, either irriga- 
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tion or aspiration and letting the 
surgeon concentrate entirely on the 
events in the anterior part of the 
chamber. For the surgeon working 
alone a description is offered? of a 
needle by which continuous irrigation 
by itself (without aspiration) has 
proved satisfactory. Reports have ap- 
peared from many countries describ- 
ing their rather standard techniques 
and results in congenital cataract 
surgery.*!9-**6 

The two commonest hereditary dis- 
orders in which ectopia lentis occurs 
are the Marfan syndrome and homo- 
cystinuria. Because these two disor- 
ders were not differentiated clinically 
until 1962, the reports on the treat- 
ment of ectopia lentis in Marfan 
syndrome almost surely would have 
included some patients with undiag- 
nosed homocystinuria. The first re- 
port by Jensen and Cross of a large 
series of cases in which these two 
disorders are separated has now 
appeared." In 27 patients with the 
Marfan syndrome 47 operations for 
ectopie lens were performed. Imme- 
diate surgical complications occurred 
in 51%, including vitreous loss, iris 
prolapse, and persistent corneal ede- 
ma. In spite of these complications the 
visual acuity was improved in 27 eyes 
with final visual acuity (seven years 
postoperatively) of 20/30 in about 50% 
of the eyes. Glaucoma developed in 
seven, and retinal detachment in nine, 
of the 47 aphakic eyes. In 22 patients 
with homocystinuria 37 operations for 
ectopia lentis were performed with 
immediate surgical complications oc- 
curring in 36%, including vitreous loss, 
iris prolapse, corneal edema, and 
macular edema. Here visual acuity 
improved in eight eyes with final 
acuity of 20/30 in 38%. Glaucoma 
developed in none of the 37 aphakic 
eyes, while retinal detachment devel- 
oped in four of these eyes. The authors 
stress that surgical intervention 
should not be undertaken lightly in 
these syndromes, that simple subluxa- 
tion of the lens poses no threat to the 
eye and is not of itself an indication 
for surgery unless the visual acuity is 
greatly compromised. Similarly, com- 
plete luxation into the vitreous is best 
left alone except in the rare occur- 
rence of phacolytic glaucoma. 
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In homocystinuria anterior disloca- 
tion of the lens into the anterior 
chamber was reported in five cases. 
The most satisfactory result was 
achieved when possible not by surgical 
intervention but by dilating the pupil 
and, by pressing on the cornea, 
pushing the lens behind the pupil, 
then keeping the pupil miotie with 
0.125% ecothiophate iodide twice dai- 
ment of congenital subluxation of the 
lens by repeated puncture of the lens 
capsule, leading to gradual shrinkage 
of the lens and clearing of the pupil- 
lary aperture. 

In cases of surgery for congenital 
rubella cataracts Oshima et al" 
reported favorable results in 15 of 17 
eyes, another group ?'* described poor 
visual acuity in all of seven monocular 
rubella eyes operated on for cataract, 
and phthisis bulbi was described*" in 
5% of eyes following surgery for cata- 
ract with the rubella syndrome. 


Surgery of Cataract 
in the Adult 


Indications.—What are the indica- 
tions for cataract surgery in the adult? 
In an article by Beasley?* surveying 
the indications, the results of a ques- 
tionnaire that was submitted to 75 
American ophthalmologists are re- 
ported. The author quotes from the 
guidelines laid down by von Graefe on 
indications for linear extraction in 
1867, which every cataract surgeon 
should read. Then he asks, (1) “Do you 
usually remove a mature cataract in 
one eye if the patient has no cataract 
in the other eye?” (2) “Would you 
usually remove an immature cataract 
with a corrected visual acuity of 20/ 
200 in one eye if the patient has no 
cataract in the other eye?" (3) "At 
what level of corrected visual acuity in 
the better eye would you usually 
consider cataract extraction in the 
fellow eye?” (4) “Do you do cataract 
extraction on both eyes during the 
same hospital stay?” (5) “If a patient 
cannot see well enough to drive a car, 
but can read his paper, do you consider 
him a candidate for cataract extrac- 
tion?” (6) "If you staff cataract 
patients for residents, at what level of 
visual acuity in the better eye will you 
allow the resident to do an extraction, 





if both are immature lenses?" (7) "Do 
you ever (a) use long-acting mydria- 
ties to produce better vision in the 
presence of posterior subcapsular opa- 
cities, or (b) do you prefer cataract 
extractions?” The wide range in the 
answers to some of these questions is 
of great interest, and the investigator 
judiciously summarizes his own feel- 
ing in stating that, “We know that 
different activities require different 
visual acuities, and each case must be 
considered on its own merit.” 
Preoperative Examination._In the 
preoperative examination Harbin** 
made a quantitative clinical evalua- 
tion of the well-known qualitative fact 
of visual impairment by sunlight in 
posterior subscapsular cataract. A 
study** on the visual field showed 
that in cataractous eyes the cataracto- 
genous defects usually have sloping 
edges. In the preoperative examina- 
tion of 62 patients iris atrophy was 
studied™ and its presence was stated 
to be an indication of weakness of the 
zonula in the succeeding lens extrac- 
tions. A review of the value of 
studying human cataracts by quanti- 
tative slit-image photography was 
written by one of the leading investi- 
gators in this field. The retinal 
resolving power of cataractous eyes 
was measured with the laser-interfer- 
ence-fringe test and was compared 
with the power of refraction in the 
eye." In cases of pronounced cataract 
the usual clinical tests for visual 
acuity were found to be better. 
Echography was found useful** in 
detecting changes in transparency of 
the lens, changes in its dimensions, 
and alterations in its position (eg, 
subluxation or luxation behind a large 
hyphema). Another study? with ehco- 
graphy demonstrated preoperatively 
lacunae or dense opacities in the 
anterior part of the vitreous unable to 
be seen with the slit-lamp. Preopera- 
tive evaluation of eyes with opaque 
anterior segments, using both ultra- 
sonography and electroretinography, 
was found to be prognostically helpful 
with regard to visual success of 
anterior segment surgery." Ocular 
bacteriologieal counts were done pre- 
operatively*"' on cataract patients and 
gentamicin drops used four times 
during the day before surgery and 
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once a day for two days after surgery 
were effective in achieving cleaner, 
whiter postoperative eyes with less 
mucopurulent discharge and lid crust- 
ing. In a study of effectiveness of 
preoperative antibiotics Allen?* re- 
ported that routine preoperative cul- 
tures of the conjunctival sac and 
lacrimal sac irrigation are unneces- 
sary. His recommended therapy was a 
mixture of chloramphenicol with poly- 
myxin in a collyrium, using one drop 
every hour on the day before surgery 
and erythromycin ointment at bed- 
time. This preoperative antibiotic 
regimen plus meticulous operating 
room asepsis and careful surgery have 
resulted in reduction of bacterial 
endophthalmitis to only three cases in 
15,000 operations. Because of a recent 
FDA regulation, the author has sub- 
stituted gentamicin drops for the 
chloramphenicol-polymyxin drop com- 
bination. Preoperative oral adminis- 
tration of the antibiotic combination 
of | trimethoprim-sulfamethoxazole 
was followed by assay of the concen- 
tration of the drug in aqueous humor 
obtained at the time of cataract 
surgery, with favorable concentra- 
tions being found.” Finally, a report 
by Croll and Croll stressed the impor- 
tance of a preoperative general physi- 
cal and laboratory examination in 
every patient about to undergo cata- 
ract surgery.” 

Anesthesia.-Once the patient is in 
the operating room these same au- 
thors recommend drug premedication 
under the direction of an anesthesiol- 
ogist; constant monitoring of heart, 
pulse, blood pressure, and respiration; 
constant administration of oxygen; 
and immediate availability of a car- 
diac arrest unit. A study’ points out 
that despite the increasing trend in 
recent years to perform cataract 
surgery with the patient under gener- 
al anesthesia (related to improvement 
in general anesthetic techniques and 
to advent of new anesthetic agents), 
general anesthesia carries with it 
prolonged morbidity, a mortality (es- 
timated between 1:500 to 1:3,000), 
increased hazard in patients who have 
had myocardial damage, and more 
frequent complications of anesthesia 
in patients in the cataract age group. 
Because of these factors, the authors 
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recommend the use of local anesthesia 
combined with adequate preoperative 
medication consisting of either a tran- 
quilizing drug alone (diazepam) or a 
combination of a narcotic (meperidine 
hydrochloride), a barbiturate (pento- 
barbital sodium), and an antihista- 
mine (promethazine hydrochloride). A 
long-acting local anesthetic agent, 
Noreain, was described?'* and stated 
to prevent contraction of the orbicu- 
laris muscle for at least one week 
postoperatively. Three articles**’**" 
appeared describing the use of neuro- 
leptanalgesia (droperidol and haloani- 
sone as neuroleptics and fentanyl 
citrate as analgesic) in cataract sur- 
gery with considerable success, and 
two others described general anes- 
thesia with cataract surgery in distant 
parts of the world.*^**» Reference was 
made this year”? to the subject of 
malignant hyperthermia and I believe 
this subject is worthy of brief empha- 
sis in connection with anesthesia for 
cataract surgery. The disease is a 
specific, potentially fatal condition of 
unknown origin associated with the 
administration of various anesthetic 
agents, and characterized by a rise in 
body temperature of at least 2 C per 
hour.*? It is probably familial, occurs 
in large-muscled patients, and is a 
fulminating condition that proceeds 
rapidly to a fatal termination unless 
treated promptly, actively, and ade- 
quately. Treatment consists of termi- 
nation of surgery and anesthesia, 
initiation of body cooling (ice packs, 
blood cooling with cold intravenous 
fluids), steroids, oxygen, and procaine 
hydrochloride (not lidocaine). 

With regard to preparation of the 
eye itself prior to opening the globe, 
retrobulbar anesthesia and digital 
pressure appear to be in wide use. 
Vodovozov and Glotova** reported on 
the hypotony produced by pressing on 
the superior rectus muscle insertion 
with a cotton-tipped applicator stick 
moistened with 2% solution of tetra- 
caine hydrochloride, and another?’ 
utilized the Vórósmarthy oculopressor 
to produce hypotony in 400 cases of 
cataract extraction with a vitreous 
loss of only 0.5%. The deepening of 
ocular hypotony by slow intravenous 
injection of urea or mannitol is well 
known but the mechanism was 
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believed to depend entirely on in- 
creased plasma osmolarity. However, 
two very important articles”? have 
shown that a rapid, small-dose injec- 
tion of mannitol will lower intraocular 
pressure (IOP) in man without in- 
crease in plasma osmolarity. Experi- 
ments in monkeys and rabbits have 
produced data to indicate that the 
rapid injection of a small bolus of 
mannitol triggers “osmoreceptors” 
probably located in the hypothalamus, 
and that the presence of an intact 
optic nerve is necessary for production 
of ocular hypotony. These data sug- 
gest that the triggered osmoreceptors 
send stimuli to the eye via the optic 
nerve or its sheaths and thus produce 
at least part of the hypotony. The 
practical point for the cataract sur- 
geon seems to be that we can inject 
mannitol intravenously some minutes 
before the actual delivery of the lens, 
and expect to achieve hypotony and 
shrinkage of the vitreous by two 
mechanisms, the already-known plas- 
ma osmolarity increase and the just- 
described neurologic mechanism from 
the osmoreceptors to the eyeball via 
the optic nerve or its sheaths. 

For fixation of the globe prior to 
making the incision one author** 
reports on the use, in place of the 
standard superior rectus bridle suture, 
of two 7-0 black silk corneal sutures 
placed just inside the limbus at the 4- 
and 8-o'clock meridians. These sutures 
are clamped with a hemostat and the 
eye is then rotated downward. 

The Incision.—About the cataract 
incision itself, much of the current 
information has been summarized 
succinctly," and the advantages 
and disadvantages of the beveled, 
vertical, and two-plane incision are 
listed, together with considerations as 
to the size and location of the incision. 
An interesting report: indicates how 
one learns from one’s teachers and 
then formulates a technique of one’s 
own. Two studies***^* suggest that a 
smaller incision (110° to 120°) is 
adequate for cryoextraction, and 
another” recommends incision іп 
clear cornea as being definitely indi- 
cated in diabetics with a tendency to 
hemorrhage. A beveled incision may 
be obtained in one stage with a 
straight corneoscleral scissors,"* and 
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another surgeon” describes the use of 
the razor blade not only to dissect the 
groove but also to complete the entire 
incision. The microscopic anatomy of 
variously located limbal incisions was 
studied in cadaver eyes*” and the rela- 
tion of these incisions to structures of 
the anterior chamber angle was clear- 
ly demonstrated. 

Zonulolysis preparatory to the ex- 
traction was the subject of one arti- 
cle*** in which the authors traced the 
history, complications, and present 
use of enzymatic zonulolysis. The use 
of chymotrypsin in the surgery of 50 
cases of juvenile cataract (ages 17 to 
39 years) was reported? with capsule 
rupture in 30% and vitreous loss in 
14%. That balanced salt solution alone 
may be used for "hydrokinetie zonulo- 
lysis," rather than chymotrypsin for 
enzymatic zonulolysis, is discussed in 
one study,"? and use of the fibrino- 
lytic enzyme brinolase was found 
more effective than chymotrypsin for 
enzymatic zonulolysis in young mon- 
keys.” 

The Extraction.—The task of re- 
viewing this year’s literature on the 
actual extraction of the cataract itself 
is made easier by the publication of 
"The Man with the Cigar, in which 
Vail traces the history of the intracap- 
sular cataract extraction and sets 
down a biographical sketch of one of 
its great developers, Col. Henry (Jul- 
lundur) Smith. More on the Smith 
Indian technique appeared in a 
report? from Col Smith's former post 
at Amritsar, India. In a study of age 
and its relation to choice of cataract 
extraction, Nordmann? concludes 
that before age 10 to 15 years discis- 
sion is the preferred operation, after 
age 25 to 30 intracapsular extraction 
is recommended, and in between the 
choice is the individual surgeon's. 
Cryoextraction is the method of choice 
in most studies,"*?"-** and Liu^"^* 
published his results with eryoextrac- 
tion in high myopia in Taiwan; two 
others did the same in Poland.**'*** In 
the surgical treatment of high myopia 
with clear lenses in young persons, a 
study?“ reported aspiration extrac- 
tion of these transparent lenses in 12 
eyes. The myopia was reduced on the 
average by about 23 diopters, and the 
authors state that the visual acuity 
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increased in all the patients, but no 
mention of complications is made. 
Two articles report on simultaneous 
bilateral cataract extraction,” the 
latter describing 48 cases in which no 
complication related to this technique 
is reported. Successful cataract ex- 
traction in a sympathizing eye 23 
years after sympathetic ophthalmia 
was reported’*’ in which the postoper- 
ative course was completely unre- 
markable. Now, from old Vienna 
comes a new song by Funder, cataract 
operation without iridectomy."* The 
authors state the eye can be spared a 
peripheral iridectomy if the wound is 
microsurgically closed and is water- 
tight. They fill the anterior chamber 
with a physiological solution and 
dilate the pupil immediately after the 
operation, and steroids and antibiotics 
are given topically postoperatively to 
prevent iritis until posterior synechias 
can no longer form. It seems to me 
that one case of pupillary block, which 
must come sooner or later, will make 
this project a senseless endeavor in 
the light of our present knowledge. 
The extraction of soft cataracts in 
juveniles and young adults is discuss- 
ed in three articles,- in the last of 
which Kaysi compared aspiration with 
discission and found fewer complica- 
tions with aspiration. The surgery of 
traumatic cataract was the subject of 
two studies,"^" in each of which it 
was pointed out that visual success in 
surgery on this type of cataract is 
often poor. A rare type of extraction is 
described in inadvertent capsular rup- 
ture when Croll and Croll*** immedi- 
ately apply the cryoprobe to the 
capsular remnants and remove them 
cleanly without rupture of the ante- 
rior vitreous face. If these unplanned 
remnants are not thus removed, or if 
secondary pupillary membranes de- 
velop (after aspiration of congenital 
or juvenile cataracts or after sponta- 
neous resorption or surgical removal 
of traumatic cataracts), an excellent 
report?» summarizes the principles 
for surgical management of each of 
these secondary membranes. 

After the Extraction.—Following 
round pupil extraction two stud- 
ies? comparing the miosis pro- 
duced by acetyleholine and carbachol 
found carbachol to be an effective 





miotie with longer action than acetyl- 
choline. Immediately after cataract 
extraction and before wound closure 
was started, the ocular fundus was 
examined with binocular indirect oph- 
thalmoscope. Kirsch and Singer?" ob- 
served notable infoldings of the 
sclera, choroid, and retina in 84% of 
the eyes, these infoldings resembling 
the buckles following scleral buckling 
procedures. However, they could be 
made to flatten or disappear by one of 
several maneuvers and when they 
disappeared there was no evidence of 
choroidal detachment. Evidence was 
developed to indicate that these 
infoldings are the result of hypotonia 
and are not the cause of vitreous loss 
in cataract surgery in adults. This last 
conclusion is not in agreement with 
that of another author who states?" 
that scleral collapse is the most 
common cause of vitreous loss. To 
prevent this the latter author has 
developed his modification of the 
Flieringa ring, which will be reviewed 
later under “Instrumentation.” 

The Closure.—In the area of wound 
closure detailed summaries of recent 
advances appear in two publica- 
tions,”**° covering the techniques 
and depth of placement of the sutures, 
the type of suture material used, and 
whether the sutures are better placed 
in an interrupted or a continuous 
manner. An excellent report covering 
the advantages of the running shoe- 
string suture has appeared?" and de- 
scribes in detail the technique of this 
closure. Two further studies describe 
experiences with the running suture 
зоз.зоз and the latter notes that there is 
no major difference in the postopera- 
tive IOP with the use of continuous or 
interrupted suturing. Various studies 
of monofilament nylon sutures''^"* 
and of polyglycolic acid (Dexon) 
sutures? have appeared, and to facili- 
tate suture identification of multiple 
preplaced sutures Pohjanpelto?" re- 
commends the use of sutures of 
different colors. Gills reports that 
loose closures produce astigmatism 
against the rule, while tight suturing 


produces astigmatism with the 
rule.*** 
Postoperative Care.—Postoperative 


care has been the subject of several 
studies, all tending toward earlier 
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ambulation?* of the patient and 
earlier discharge from the hospital.*'? 
The trend in England and Wales is to 
reduce the hospital stay from a mean 
of 18.5 days (1969) to a current figure 
of 6 days.*"' Galin et al have published 
a study?" that indicates that standard 
eataract surgery can be performed as 
an outpatient procedure when the 
surgical technique is meticulous. The 
future implications of this will be 
discussed further under "Phacoemul- 
sification.” 

Microsurgery.-Ophthalmic micro- 
surgery has made great advances in 
recent years and its application to 
cataract surgery is perhaps best 
summed up by quotation of a group of 
German authors' own English summa- 
ry of their article *'*: 


The mierosurgical technique now used 
by the authors for more than a year offers 
important advantages: less irritation of the 
eyeball; no intraocular bleeding; no trauma 
of the chamber angle; safe reforming of 
the anterior segment at the end of the 
surgery; no postoperative loss of the 
anterior chamber. The results of cataract 
surgery have been improved. There are 
nearly no complications. Corneal astigma- 
tism may increase but will mostly decrease 
again. Removal of the sutures after 6 to 8 
weeks is not difficult. Microsurgery and 
microsutures are indispensable. 


These sentiments are repeated in 
other articles on microsurgical cata- 
гасі extraction,*^' and the use of 
microsurgery in both senile and con- 
genital cataracts is described in detail 
in another report."* From the Third 
Symposium of the Ophthalmic Micro- 
surgery Study Group, the entire 
proceedings have been printed in book 
form.” Details of microsurgical aspi- 
ration of congenital cataract were 
presented, using the von Graefe cysto- 
tome and the Randolph cyclodialysis 
needle.” The microsurgical manage- 
ment of Elschnig pearls is de- 
scribed," of dislocated lenses,"" and 
of traumatic cataract."' Finally, a 
report appeared on indications and 
mierosurgical techniques for suturing 
the ігіз.2°° The indications were chiefly 
to close large surgical colobomas in the 
iris and for repair of large traumatic 
iridodialyses. 

Phacoemulsification.—Since the first 
human senile cataract was operated 
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on by the technique of phacoemulsifi- 
cation and aspiration in 1967, this 
operation has received much atten- 
tion, wide although not universal 
acclaim, and approximately 7.000 to 
8,000 operations have been performed. 
Kelman, the originator of the opera- 
tion, has recently?^? compared the 
results of 100 cases of cataract remoy- 
al by phacoemulsification with those 
of 100 cases of standard cryoextrac- 
tion and has found that phacoemulsi- 
fication in the hands of a trained eye 
surgeon is as good or better than 
eryoextraction and results in 2 much 
briefer period of postoperative inva- 
lidism. His report on a series of 500 
consecutive cases” allowed him to 
record the present contraindications 
to the operation as (1) endothelial 
dystrophy, (2) shallow anterior cham- 
ber, (3) pupils that do not dilate more 
than 6 mm (except in children), (4) 
brunescent cataracts in the very 
elderly, and (5) dislocated or sublux- 
ated lenses in patients over the age of 
25 years. Many reports by other 
surgeons on phacoemulsification and 
related operations have appeared??? 
but the most comprehensive review 
has come from the Symposium on 
Phacoemulsification held at the 1973 
Annual Meeting of the American 
Academy of Ophthalmology and Oto- 
laryngology. The originator described 
his technique as follows**: The ante- 
rior capsule is removed, the lens mass 
is prolapsed into the anterior chamber 
through a widely dilated pupil, the 
emulsifier-aspirator is put in place, 
and the lens is removed over a 1-3 
minute period. The cortical remnants 
are aspirated with a special aspirator- 
irrigation tip, and the posterior cap- 
sule is vigorously swept while acetyo- 
choline is injected. A small opening is 
made in the posterior capsule, usually 
leaving the vitreous face intact. A 
peripheral iridectomy is performed, 
and one 10-0 Perlon suture closes the 
incision. The miniflap is closed with a 
single absorbable suture. The eye is 
left unpatched and the patient is 
allowed full activity on the same day. 
This early restoration of full activity, 
together with the outpatient standard 
cataract surgery described,"" suggest 
the beginning of a trend that may 
rapidly lead to cataract surgery 


almost routinely becoming a one-day 
hospital procedure or an outpatient 
operation. Another surgeon, Hurite, 
listed** the same contraindications to 
phacoemulsification as ^ described 
above, another detailed some intrasur- 
gical difficulties and complications 
and his management of these,* and 
yet another** discussed alternative 
techniques, such as phacofragmenta- 
tion with lavage, and phacocryolysis (a 
freeze-thaw technique for softening a 
hard nucleus) A retinal detachment 
surgeon?* reviewed 1,450 cases of 
cataract operation by phacoemulsifi- 
cation and found a detachment rate of 
0.97% in the  phacoemulsification 
group as compared with the published 
incidence of 2% to 4% for standard 
extractions. He did find that the 
residual posterior part of the lens 
capsule remnants of the phacoemulsif- 
ication technique were a definite 
handicap to the retinal surgeon in the 
repair operation. А computerized 
questionnaire sent to surgeons train- 
ed in phacoemulsification revealed*'? 
adequately good results to encourage 
further development and experience 
with the procedure. The originator of 
the operation then summarized his 
personal experience," stating that in 
his first 50 operations the incidence of 
vitreous loss was 16%, while in his last 
100 operations the incidence was only 
1%. These improved results stem from 
two factors: (1) The lens is no longer 
emulsified posterior to the iris, but is 
brought forward where it is easily 
accessible. (2) Collapse of the chamber 
has been eliminated with a sophisti- 
cated, balanced irrigation-aspiration 
system. He clarifies the term emulsi- 
fication by stating that while the lens 
is partly emulsified, other phenomena 
are also taking place. Part of the lens, 
the soluble protein, is dissolved in the 
irrigating fluid. Part of the protein is 
fragmented, part is suspended, and 
part is unaffected. Rather than name 
the procedure phacoemulsification- 
liquefaction-dissolution-fragmenta- 
tion-suspension, he chose one of the 
terms as representative of them all. 
The chairman of the symposium 
closed?" with the remarks that a fair 
and accurate summation of the pres- 
ent status of phacoemulsification had 
been given and that if the 8% to 5% 
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complications of the standard cataract 
operation could have 1% or 2% of 
complications eliminated from those 
statistics without adding new compli- 
cations, the procedure will be justi- 
fied. He suggested thoughtful new 
routes that might be travelled in 
search of the ideal cataract opera- 
tion. 

Intraocular Lens Implants.—This sub- 
ject was covered in great detail by the 
annual reviewer last year so that only 
brief updating of important studies 
will be undertaken. In a report on his 
iridocapsular (two-loop) lens and the 
iris-clip (four-loop) lens in pseudo- 
phakia C. D. Binkhorst, the originator 
of these lenses, described their charac- 
teristics, as well as his 14 years’ 
experience, which includes 865 im- 
plantations in all types of cataract 
surgery. He presented his technique 
in intracapsular surgery as well as 
extracapsular surgery and stated that 
the lens implants used “offer not only 
optical but also organic advantages.” 
They can prevent complications of 
conventional cataract surgery and 
make new techniques possible in 
complicated cataract surgery. He 
states that the extracapsular extrac- 
tion has many advantages over the 
intracapsular extraction and probably 
represents the safest and most accept- 
able technique for the future. Thus, it 
appears to this reviewer that both of 
the newer types of cataract surgery, 
phacoemulsification and lens im- 
plants, are leading us back to extra- 
capsular extractions. 

Another Dutch implant surgeon (J. 
G. F. Worst) has utilized an iris suture 
above to fixate his “medallion” lens, 
and details of this are presented in a 
recent publication." A third implant 
surgeon from Rotterdam describes his 
experiences?" with the Binkhorst 
lenses in senile cataracts, traumatic 
cataracts, and congenital cataracts. 
His results varied from very favorable 
to very unfavorable and he himself 
concluded that, 


considering these results and complica- 
tions, the indication for lens implantation 
should be limited to those cases of unilat- 
eral cataracts where a contact lens cannot 
be used, with the exception of unilateral 
congenital cataract. 
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A report from the Soviet Union 
describes the use of intraocular lenses 
after complex surgery for traumatic 
cataract."* Another surgeon, Boberg- 
Ans,"" described his use of a Bink- 
horst pupillary lens "in order to hold 
the vitreous back" in a case of dense 
secondary traumatic cataract with 
anterior synechias, and in a case of 
congenital cataract with semifluid 
vitreous humor. He reported good 
vision in both cases. A history of 
intraocular implants was published*” 
and is written with a lively British 
touch. 

Surgery of the Ectopic Lens.—This 
subject was covered in a number of 
publieations.'* The last author 
opened his discussion with the state- 
ment that the complications of opera- 
tive intervention are almost as great 
as those of the displacement itself, a 
theme re-echoed in most reports. The 
complications included corneal degen- 
eration, glaucoma, intraocular hem- 
orrhage, and vitreous loss. Boniuk*” 
describes a modified aspiration in an 
almost closed system with a 21-gauge 
needle placed through a small рипс- 
ture site in the anterior part of the 
lens capsule. If capsule tissue remains 
in the visual axis, it can usually be 
removed with a small iris hook. 
Whereas an ordinary aspiration of a 
subluxated lens would invariably be 
associated with rupture of the hyaloid, 
the author reports it has been possible 
to preserve an intact hyaloid in 
several of these eyes. 

Instrumentation.—Reports on new 
instruments for cataract surgery were 
numerous but few constituted major 
contributions. One such, so it appears 
to me, is a report on vibratory micro- 
surgical sectioning,’ describing a 
new electromechanical, high-frequen- 
cy oscillating knife to effect virtually 
atraumatic incision of ocular tissue. 
Its use in cataract surgery allows the 
incision to be started and completed 
with this one instrument. Madroszkie- 
wicz^*?* describes cataract extraction 
with use of a holder and a silica gel 
pearl, which has the property of 
causing the lens to adhere to the pearl 
and can thus be extracted. Numerous 
new designs for iris retractors were 
published but none offered an ad- 
vance worth reporting. A simple 


gauge for setting the razor-blade 
knife was described as being useful 
for identical duplication of depth of 
incision? and a modified scleral 
expander for prevention of scleral 
collapse during intraocular surgery 
was described.**” 

Combined Operations.—A large num- 
ber of publications appeared concern- 
ing the combined operation for cata- 
ract and glaucoma. The most popular 
combination has been trabeculectomy 
combined with lens extraction,?*-*** 
while one study combined trabeculo- 
tomy with the cataract extraction.""* 
The results are reported to be excel- 
lent and the complications minimal. 
The older classical filtering operations 
(sclerectomy, sclerotomy, sclerostomy, 
trephination) have been combined 
with the cataract procedure," 
and one author"* utilized an iris- 
inclusion in a hinged sclerotomy 
opening behind the cataract incision. 
Cyclodialysis and inverse cyclodialy- 
sis have been combined with lens 
extraction" as has iridencleisis."' 
Cataract extraction performed after 
filtering operations was the subject of 
two reports"? with the latter 
describing late development of cor- 
neal dystrophy because of endothelial 
defects or capsular rupture during 
extraction. In patients with aphakie 
glaucoma trabeculectomy was describ- 
ed as the operation of choice in 11 
patients with good results."' 

The relationship of keratoplasty 
and cataract was the subject of four 
articles, the first two dealing with 
simultaneous performance of pene- 
trating keratoplasty in corneal dis- 
ease and cataract extraction." ** 
Another report/' concerned the use of 
eryopreserved donor tissue for pene- 
trating corneal grafting in aphakic 
eyes, and yet another" described the 
suecessful performance of cataract 
extraction six months or more after 
penetrating keratoplasty with reten- 
tion of clear graft in each of 19 eyes. 

Miscellaneous.—Corneal thickness 
was studied after cataract extraction 
by vital staining with trypan blue.” 
On the second postoperative day a 15% 
increase in thickness was noted, on 
the sixth postoperative day a 9% 
increase, and six to nine months later 
the thickness had returned to its pre- 
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operative size. A study on cellular 
immunity?*? raised the question as to 
the role ocular surgical intervention 
might play in stimulating cell-mediat- 
ed immunity to various ocular tissues. 
Leukocyte migration inhibition was 
studied after cataract extraction. It 
was found that while preceding or 
associated eye disease may be asso- 
ciated with cellular immunity, surgi- 
cal intervention does not produce it. 
Cataract extraction in patients with 
retinitis pigmentosa and tubular 
fields’! was found to be helpful even 
in the absence of accurate light projec- 
tion; because the electroretinogram 
gives little information on macular 
function, the only necessary condition 
was stated to be fair perception of 
light in the central visual field. In eyes 
with Fuchs syndrome of hetero- 
chromic cyclitis*** the results of cata- 
ract extraction were found to be good, 
contradicting the findings of other 
recent reports. An interesting re- 
port’ on the ancient operation of 
couching, still performed in Morocco, 
described the results as poor. And, 
finally, there appeared the account of 
the cataract extraction by “the nerve- 
less fingers of the two ophthalmolo- 
gists” in a Chicago eye-and-ear hospi- 
tal who operated on “Brutus,” the 10- 
month old huge Siberian tiger with 
familial cataracts (Newsweek, Aug 12, 
1974, p 51). 


Complications of Surgery 


Defects in Wound Healing.—Obvious 
wound leaks with flat anterior cham- 
ber must be resutured, but one 
study?^* suggests that subtle wound 
dehiscence can be successfully treated 
by maintenance of IOP at a low level 
with orally administered glycerin, and 
another** obtained success by remov- 
ing all sutures and sealing the incision 
with a silicone plate sewn to the 
bulbar conjunctiva. Limbal wounds 
heal by ingrowth of subepithelial 
connective tissue and this tissue, 
rather than stromal overgrowth, is the 
source of fibroblasts that invade the 
eye as fibroblastic ingrowth.*** Avoid- 
ance of scleral incisions and factors 
that incite fibroplasia is recommend- 
ed. Epithelial downgrowth is de- 
scribed in several articles,5*?" the 
last of which emphasizes that in addi- 
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tion to the usual treatment, it is 
important to expose and excise cham- 
ber angle tissues that may be a source 
of recurrence. Brown indicates that 
some eyes with advanced downgrowth 
can be saved. Unintentional filtering 
blebs after cataract extraction may be 
related to the use of corticosteroids," 
and their treatment with cauteriza- 
tion,* eryotherapy,"* and trichloro- 
acetic acid?" is reported. Apparently 
any irritation, even by a newly placed 
surgical suture through the bleb, can 
be the cause of the cure. 

Infection.—A study on preoperative 
prevention of endophthalmitis has 
already been mentioned.” Alen and 
Mangiaracine?? report the previous 
incidence of bacterial endophtkalmitis 
in 20,000 cases to be 0.11%, the 
lowering of that incidence in the later 
series of 36,000 operations to 0.086%, 
and in the last 15,000 operations the 
rate was 0.02% or one infecton per 
5,000 cataract operations. In a study 
of 77,000 consecutive cataract opera- 
tions performed in a village hospital 
in Pakistan the authors** found по 
significant reduction in immediate 
postoperative endophthalmitis by use 
of various prophylactic subconjunc- 
tival injections of antibiotic. The 
intraocular penetration to acequate 
therapeutic levels by subconjunctival 
injection of gentamicin*” and sodium 
cephalothin’ was reported. Culturing 
the wound edge flora daily for the 
first four postoperative days reveal- 
ed?" that both pathogenic and 
nonpathogenic bacteria can be recoy- 
ered without obvious intraocular in- 
fection, and cultures of 9-0 nylon 
sutures on removal from corneal inci- 
sions 29 to 125 days after surgery 
revealed only rare contamination with 
bacteria.'"" 

Many reports appeared on the 
treatment of cases of specifie post- 
operative bacterial endophthalmitis, 
101-107 and the value of amphotericin B 
in successful control of three cases of 
fungus endophthalmitis was demon- 
strated.*"-*'" A report discussed treat- 
ment of late endophthalmitis asso- 
ciated with filtering blebs," and late 
aseptic endophthalmitis was de- 
scribed and thought to be related to 
spontaneous rupture of the anterior 
vitreous face with initiation of intense 
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vitreous reaction.*! 

Hemorrhage.— While most hyphemas 
after cataract surgery resolve sponta- 
neously, an occasional one will be 
recurrent, may set up uveitis, and 
rarely may cause an intense vitreous 
reaction (hemophthalmitis). To pre- 
vent this complication one article’ 
recommends, if total hyphema does 
not absorb or recurs, surgical aspira- 
tion-irrigation of the hyphema. Dug- 
more''* recommends paracentesis and 
anterior chamber lavage for latent, 
severe, persistent hyphema for which 
he proposes the term "exundative" 
(overflowing in abundance, excess) 
hyphema. Late hyphema developing 
months or years after cataract sur- 
gery is described"? as being due to 
focal vascularization of the limbal 
wound, and surgical excision and laser 
coagulation are discussed. The most 
tragic of ocular intrasurgical compli- 
cations is expulsive hemorrhage, and 
it is cause for joy to read a report of a 
case with reasonable preservation of 
vision.** A large choroidal hematoma 
secondary to nonexpulsive hemor- 
rhage in a previously ectatic sclera 
was found to be the cause of marked 
postoperative proptosis in an unusual 
case report.''* 

Vitreous — Complications.— Vitreous 
loss during cataract surgery was 
discussed by the originator of the 
technique of anterior vitrectomy for 
this complication.” He described the 
three stages necessary: (1) removal of 
vitreous from the wound and anterior 
chamber with large Weck sponges; (2) 
pursuit of vitreous through the pupil 
into the vitreous cavity with small 
thin (2x8-mm) Weck sponges; (3) 
floating up of loose strands of vitreous 
by irrigation and then capturing them 
with the Weck sponge for excision 
with scissors. The vitreous complica- 
tions occurring postoperatively were 
listed“? as vitreous tug syndrome, ог 
vitreous adherence to the cornea. 
These the author thought constituted 
indications for some appropriate form 
of surgical intervention. Other reports 
5?-?! on vitreous complications were 
reviewed but offered nothing new. 

Cystoid Macular Edema.—The clin- 
ical facts of the Irvine-Gass syndrome 
are well known and its incidence in 
about 40% of eyes after uncomplicated 
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cataract extraction was discussed in 
last year’s review. A study on the 
natural history of cystoid macular 
edema has appeared” and states that 
in 20 of 28 eyes the edema resolved 
spontaneously with final visual acuity 
of at least 20/30. Nine eyes required 
six months or longer for resolution. 
One case of very late unresolved 
Irvine-Gass syndrome was treated by 
vitrectomy*" but the results were 
inconclusive. This trial is worthy of 
further exploration when vitreous pull 
is suspected. Several other articles 
describing experiences with cystoid 
macular edema were published, ** 
and one group described cystoid macu- 
lar edema following keratoplasty in 
an aphakic eye.'? 

Retinal Detachment.—Patients born 
with congenital cataracts tend to 
develop retinal detachments whether 
they are subjected to cataract surgery 
or not. The prognosis for curing such 
detachments has been considered poor 
but no previous report has involved 
study of a series of such patients and 
given results of treatment. It is thus 
important that in a study” of 34 eyes 
with retinal detachments after con- 
genital cataract surgery successful 
reattachment of the retina was 
obtained in 50%. The average interval 
between cataract surgery and the 
development of the retinal detach- 
ment was 33.3 years. 

In adults following surgery for ac- 
quired cataracts one group de- 
scribed" the incidence of retinal 
detachment in 5,541 cases to be 2.2%. 
A comparison of the preoperative 
findings in aphakic and phakic retinal 
detachments was reported,'** and sev- 
eral writers described findings and 
results of treatment of aphakic retinal 
detachments in their own cases.*^"** 
Jungschaffer'* reported three cases 
of retinal detachment following cata- 
raet surgery with Binkhorst artificial 
lens implant, and in each case was 
successful in reattaching the retina 
with simple scleral buckling proced- 
ures. А study'^ of vitreous and 
peripheral retina in 200 nonmyopic 
aphakie eyes with use of the Gold- 
mann three-mirror contact lens re- 
vealed vitreous detachment in 66% 
and retinal breaks in 9%. The possi- 
bility was considered that vitreous 
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detachment may be a dangerous 
occurrence because of greater vitreous 
mobility in the absence of the lens, 
and the authors questioned the rela- 
tionship between this mobility and the 
higher prevalence of retinal breaks 
and retinal detachments in aphakic 
eyes. 

Glaucoma Following Cataract Extrac- 
tion.—Glaucoma in the aphakic eye 
may have preexisted, may develop de 
novo as primary open-angle glaucoma 
following uncomplicated cataract ex- 
traction, or may result as a surgical 
complication. The various causes of 
aphakic glaucoma and their treatment 
were summarized in a recent article.‘ 
Several studies on aphakic pupillary 
block glaucoma appeared and two of 
these concerned gonioscopy during 
surgery for this condition." The 
authors restore the anterior chamber 
to normal depth (differently than has 
been done in the phakic eye with angle 
closure glaucoma) by relieving the 
block with peripheral iridectomy or 
discission of the hyaloid membrane 
and then injecting saline into the 
anterior chamber. If gonioscopy re- 
veals the angle to be extensively 
closed by synechias, a procedure to 
control the residual glaucoma is then 
performed, but if a considerable 
portion of the angle is open, no 
further surgery is necessary. A study 
describing varying approaches in 16 
cases of late aphakic pupillary block 
appeared," and one author" treated 
aphakic pupillary block by subscleral 
iridencleisis without opening the an- 
terior chamber. Malignant glaucoma 
in the aphakic eye was successfully 
treated by puncture of the anterior 
vitreous face. Enzyme glaucoma fol- 
lowing use of chymotrypsin in cata- 
ract surgery was reported'* to have 
occurred in 75% of eyes, while eyes 
operated on without the enzyme had 
transient pressure elevation in only 
21%. In attempting to elucidate furth- 
er the mechanism by which chymo- 
trypsin causes elevation of IOP, a 
study was done'"* on the blood- 
aqueous barrier in rabbits. Evidence 
was developed that the enzyme causes 
pressure rise by two mechanisms, one 
by a response to chymotrypsin prob- 
ably by lysed zonules in the presence 
of an intact blood-aqueous barrier, the 





other by disruption of the cell junc- 
tions comprising the blood-aqueous 
barrier in the trabecular area. This 
disruption they believe to be appar- 
ently prostaglandin-dependent and it 
suggests a possible mechanism for 
certain instances of secondary open- 
angle glaucoma. A final article by 
Mrzyglod and Lesniak on chymotryp- 
sin*™ describes five cases of glaucoma 
"due to swelling of the vitreous which 
completely filled the anterior cham- 
ber." The authors ascribed the vit- 
reous swelling to hydrolytic action of 
the enzyme on collagen structure of 
the vitreous. There was no evidence 
produced to support this explanation. 

Miscellaneous.— Bullous keratopathy 
continues to be a problem after some 
cataract operations and one study'^ 
detailed its causes as excessive instru- 
mentation or irrigation in the anterior 
chamber, chemicals introduced into 
the anterior chamber, vitreous loss or 
vitreocorneal contact, protracted iri- 
docorneal contaet, or presence of 
anterior chamber lens. An article on 
treatment of bullous keratopathy in 
aphakia** describes a modification of 
the Machemer VISC (vitreous infu- 
sion suction-cutter) for partial vitrec- 
tomy in performing aphakic kerato- 
plasty. Two other postextraction cor- 
neal complications were described, 
filamentary keratitis’? and neuropar- 
alytic keratitis.^* Postoperative astig- 
matism associated with undissolved 
chromic gut sutures was reported,'* 
and its disappearance noted after 
their removal at six to eight weeks. 
Postoperative astigmatism can be 
controlled by microtechniques and 
monofilament nylon sutures, and ex- 
cessive preoperative astigmatism can 
be corrected during cataract surgery 
by wedge resection.'^^ Goniosynechias 
found postoperatively in aphakia were 
reported in two studies,*"’ the latter 
finding them in 47% of the eyes exam- 
ined. 

In the fundus changes have been 
reported in the choroid and in the 
optic nerve after cataract surgery. 
One observer reported “chorodial 
detachment” in 90% of the eyes exam- 
ined immediately after cataract ex- 
traction, but from her description 
they are apparently the same infold- 
ings of retina, choroid, and sclera 
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described above.” On the other hand, 
true choroidal detachments were ob- 


served'** in 2.2% of eyes after extra- 
capsular extraction, in no case after 
intracapsular extraction with chymo- 
trypsin, and in 4.5% after intracap- 
sular extraction without the enzyme. 
Optie nerve complications following 
lens extraction were listed** as due to 
injury to the nerve or its blood supply 
by the retrobulbar needle; papillede- 
ma due to hypotonia; papilledema, or 
papillitis associated with uveitis and 
occasionally with macular involve- 
ment and optic neuropathy. This 
neuropathy is stressed by this author 
and by another team" as being likely 
to occur in the fellow eye following its 
surgery, so that cataract extraction in 
the second eye should be delayed as 
long as possible. 

Systemie complications of cataract 
surgery are studied'" and listed as 
urinary retention of prostatic origin, 
intercostal neuralgia, severe pain due 
to cervical vertebral osteochondrosis, 
apoplexy, and pneumonia. Psychiatric 
complications are described,'* mostly 
but not necessarily related to bandag- 
ing of the eyes. The ultimate compli- 
cation of cataract surgery, death of 
the patient, is discussed in three 
reports, the first occurring"" from 
anaphylactic shock after retrobulbar 
injection of procaine. A study of 
mortality associated with ophthalmo- 
logie surgery at one eye institute" 
found that 76 patients died over a 
period of 20 years, having been on the 
ophthalmie service at some time 
during their admission. Of these, it 
was concluded that in the death of 49 
it was likely that some aspect of 
ophthalmic admission contributed to 
demise. The study at another institu- 
tion“! was divided into two five-year 
periods; during the first the mortality 
for all ocular surgery was 0.71 per 
1,000 procedures, and two of the ten 
deaths occurred intraoperatively. In 
the second five-year period the mor- 
tality decreased to 0.52 per 1,000 
procedures and the intraoperative 
death rate fell to zero. This speaks 
well for the improved techniques and 
attention to minute detail in our oper- 
ating rooms today. 

The final complication reported“? 
concerned a complication in the sur- 
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geon himself. During the course of a 
prolonged cryoextraction of cataract 
with capsulohyaloidal adhesion the 
surgeon's fingers froze on contact 
with the cryopencil. There was no 
vitreous loss and the surgeon recov- 
ered. 


Optical Correction 
of Aphakia 


This section will deal with the 
correction of the refractive errors in 
aphakia by spectacles, contact lenses, 
intraocular lenses, and the surgical 
correction by operations on the cor- 
nea. : 

Correction of aphakia usually be- 
gins with the aphakic refraction, but 
after surgery for congenital cataracts 
in infants this is sometimes a difficult 
task. А study*” has addressed itself to 
overcoming the frequent retinoscopic 
difficulties in these cases by meas- 
uring axial length by ultrasound. This 
measurement, together with meas- 
ured corneal curvature, allowed accu- 
rate calculation of the aphakic refrac- 
tive error. Problems in prescribing 
reading aids for aphakic, partially 
sighted children are discussed in a 
recent article.‘ 

In elderly aphakic patients a re- 
port" recommends single-vision, dis- 
tance glasses for walking, because 
none of the aspheric, plastic, bifocal 
lenses for aphakia is aspheric in the 
area of the bifocal segment. These 
patients are able to read reasonably 
well by sliding these glasses down 
their nose. The use of “progressive 
lenses” (multifocal) is recommended"'* 
for correction of aphakia in patients 
with multiple-distance requirements. 
Three reports in the Russian litera- 
ture*™-"° recommend the use of isoi- 
conic lenses for correction of monoc- 
ular aphakia. A study**^ on erythrop- 
sia, the sensation of transient red 
vision, was prompted because two 
aphakic patients complained of this 
sensation after being exposed to 
bright sunlight. The authors state 
that near ultraviolet radiation (300 to 
400 ти) has been shown to cause 
erythropsia in aphakie individuals, 
and they find that the aphakic retina 
can be shielded from near UV radia- 
tion by pink crown or CR-39 plastic 
spectacle lenses. 


In considering contact lenses in the 
correction of aphakia, this same near 
UV irradiation was stated'" to cause 
the "glare-flare" phenomenon. The 
author made aphakic contact lenses of 
plastic material with the desired 
transmission curves, and stated that 
they reduce the glare-flare problem. 

The oldest accepted indication for 
fitting of aphakic contact lenses has 
been in correction of unilateral apha- 
kia, and a study* of 115 patients in 
this situation was unable to determine 
why some patients experienced dis- 
comfort or diplopia and thus aban- 
doned their contact lens. It did find 
that the successful wearers had no 
suppression of binocular function but 
neither did the nonwearers. Another 
study** suggested that the greater 
the degree of binocularity (simulta- 
neous perception near zero degree on 
amblyoscope, fusional range around 
20 prism diopters, and stereopsis), the 
greater the likelihood of successful 
wear. In traumatic monocular aphakia 
two studies*****° emphasize that, while 
good vision is not the rule, still a trial 
of monocular contact lens is usually 
worthwhile for unexpectedly good 
vision may be obtainable. Diplopia is 
listed as the chief reason for failure in 
another report, and binocularity 
was achieved in 56 of 66 patients in 
yet another.'* 

Turning to bilateral aphakia, one 
study*** reports success in 200 cases 
with continuous use (including sleep- 
ing with the lenses on the cornea) of 
tiny, hard corneal lenses. For help in 
choosing the best type of contact lens 
for the patient the title of one arti- 
clet is self-explanatory, "Aphakia- 
Contact Lenses-Hard-Soft-None." A 
pair of excellent reports'""" on the 
use of hydrophilic lenses in infants 
and young children recommends that 
the original mensuration data (corneal 
calipering, corneal curvature estimate 
based on fit of hard corneal trial 
lenses) be obtained at the time of the 
original surgery, and states that the 
fitting thereafter of soft lenses, even 
in infants, does not require general 
anesthesia. 

The successful use of a particular 
hydrophilic lens** in 82 adult арһакіс 
patients gave excellent visual acuity 
and was more comfortable than hard 
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lenses. The main advantages of this 
soft lens are the lack of spectacle blur, 
increase in fields, simplicity of fitting, 
excellent optics, and great wearing 
comfort. The authors state that when 
needed, they can be worn contin- 
uously, 24 hours a day. The question of 
continuous wear and its success has 
not been settled. Clahr'? described 
success in nine of ten aphakic eyes and 
another study*' (not in aphakia) 
achieved a ten-day success in eight of 
ten subjects studied. On the other 
hand a report'^ of a similar trial in 
three cases of aphakia (two in children 
and one in an adolescent) indicated 
failure in all three because of corneal 
edema. With regard to ordinary wear- 
ing-time success of the soft lenses in 
aphakia, one investigation"* reports 
success in only 40%, while three other 
studies''" indicated success and 
safety in the great majority of cases. 

A study?" on correction of corneal 
astigmatism in aphakic individuals 
indieates that while a minus power 
soft lens did not correct this astigma- 
tism, the high-plus series counterpart 
may, due to greater rigidity from 
increased central thickness, be suc- 
cessful in astigmatism correction. 
Two герогїз?°!-°°® describe success with 
soft lenses in traumatic aphakia, and 
another? achieved good results in 
cases of perforating injuries of the 
cornea and aphakia. Of great interest 
and importance is the paper’ con- 
cerning the use of a soft contact lens 
for therapy of serious corneal dis- 
eases, particularly bullous keratopa- 
thy in aphakia. This "bandage lens" 
has revolutionized the treatment of 
this painful and often blinding dis- 
ease. 

With the increasing use of intraocu- 
lar lenses for the optical correction of 
aphakia (reviewed under "Surgery"), 
more attention is being paid to the 
opties of these artificial lenses them- 
selves. A new device is reported?" 
from the Soviet Union that is stated to 
be useful in determining the resolving 
power of the implant. Another stu- 
ду? indicates that the required power 
of an iris clip lens depends on the 
refraction of the cornea, the depth of 
the anterior chamber, the axial length 
of the eye, and (to avoid aniseikonia) 
the refraction of the fellow eye. This 
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article describes a method of calcu- 
lating fairly accurately the required 
power of the implant. 

The ingenious idea of correction of 
the hypermetropia of aphakia by 
corneal surgery has been put forth by 
Barraquer and Blavatskaya.°°7°°*° 
Barraquer calls it keratophakia, Blav- 
atskaya interlamellar keratoplasty in 
aphakia, and it consists of the intro- 
duction of a lenticula of corneal tissue, 
mathematically calculated, into a sur- 
gically created pocket in the anterior 
half of the corneal stroma. This inter- 
lamellar graft increases the curvature 
of the anterior face of the cornea to 
correct the hypermetropia, and the 
early results by both surgeons are 
promising. 


Exfoliation Syndrome 


For the title of this section I pass 
credit immediately to the authors of a 
recent American publication."* They, 
in turn, trace the history of this name 
to Sunde, who, in 1956, suggested it to 
include true exfoliation, so-called 
pseudoexfoliation, and the ocular nor- 
motensive or hypertensive states 
(glaucoma capsulare) that may accom- 
pany them. The recent article is a 
retrospective study of 100 patients 
classifiable within this syndrome; it 
reviews the association of the syn- 
drome with glaucoma, presents some 
aspects of the clinical implications of 
exfoliation, and adds some current 
histological data on the material 
itself. The study explores the possibil- 
ity, raised recently by Ringvold," 
that the fibrillopathie material may be 
the result of a basement membrane 
disease, and suggests a search for this 
material in basement membranes 
elsewhere in the body. 

Does the fibrillar material regress 
or disappear after lens extraction? 
Gilles?" reports that it does diminish, 
but Gifford’? reports that it can be 
seen increasing in amount in the 
vitreous body long after the lens has 
been removed. 

Clinically, it is known that patients 
with exfoliation syndrome have ex- 
cess of pigment in the anterior 
chamber angles. Krause et al note 
more marked pigment floaters in the 
aqueous humor and in the angle after 
mydriasis in patients with exfoliation 





syndrome, and Singh et al report a 
24% incidence of heterochromia of the 
iris in exfoliation syndrome patients. 
The latter also found an incidence of 
cataracts of 80% in these patients. In 
unilateral hypertensive exfoliation 
syndrome the fellow eye was found^'* 
to have abnormal aqueous humor 
dynamies in 35 of 59 eyes, while 
follow-up study*?'* of 67 initially non- 
glaucomatous patients with fibrillop- 
athy revealed that two to nine years 
later only three patients showed the 
development of glaucoma. Thus, we 
see the relation of the fibrillopathy to 
the glaucoma is still unresolved. 
Exfoliation syndrome occurs in 
most races and countries but seems to 
be especially common in Norway and 
Finland, and in the Eastern European 
and Mediterranean countries. It is 
said to be rare in black persons. It is of 
interest to note that Bartholomew and 
Luntz reported an unexpectedly high 
incidence of the syndrome in Bantu- 
speaking South African blacks.'"*'* 
This is particularly of importance in 
view of the fact that the latter author 
states that these blacks share the 
same gene pool as black Americans in 
whom the incidence is very low. Nine 
cases of the exfoliation syndrome 
were described*'* in India, all of them 
being in males. An investigation by 
Forsius and Luukka*" of 98 Lapps and 
96 Eskimos living in the same Arctic 
latitudes, all over 50 years of age, 
revealed exfoliation syndrome in 18 of 
the Lapps and none in the Eskimos, a 
finding that the authors related to 
difference in structure of the iris in 
the two populations. In a study?" of 
the frequency of capsular glaucoma in 
central Finland, this disease was 
found to constitute about 40% of the 
hospitalized adult glaucoma patients. 
A number of electron microscopic 
studies?"-** of tissues from eyes of 
patients with exfoliation syndrome 
have added no new knowledge, but 
three others are worthy of mention. 
Ringvold?* using light microscopy 
found large extracellular aggregates 
within the anterior iris surface of eyes 
with glaucoma capsulare. On electron 
microscopy these aggregates proved 
to be fibrillopathie material, and the 
more of this material present, the 
more severe was the glaucoma. A 
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Norwegian authority in this field?” 
noted the occurrence of this pseudoex- 
foliation material in extrabulbar tis- 
sue, namely, palpebral conjunctiva, of 
patients with exfoliation syndrome, 
and this was confirmed in the study^* 
reviewed above. Biopsies of the skin 
or oral mucous membranes of these 
patients did not reveal the pseudoex- 
foliation material. The same author in 
collaboration with a colleague*** stud- 
ied this pseudoexfoliation material 
ultramicroscopically and by immuno- 
fluorescence, and concluded that this 
material should be classified among 
the amyloid-like substances. This 
same conclusion of amyloid substance 
was drawn from histochemical exami- 
nation of the pseudoexfoliative sub- 
stance by another group.°”’ 

The American publication?" with 
which I introduced the subject of 
exfoliation syndrome also serves as a 
fitting closing theme. Clinically, the 
authors described the occurrence of 
cataracts in the monocular group in 
this syndrome; no cataract was pres- 
ent in either eye in 46%, while 24% 
had cataracts bilaterally. They also 
stressed the fact that the diagnosis 
can be made prior to dilation in most 
cases, either by careful slit-lamp 
examination of the pupillary margin 
or by retropupillary examination with 
the Koeppe contact lens or the Gold- 
mann three-mirror lens. The greater 
difficulty in visualizing the exfolia- 
tive flakes on the posterior surface of 
the pupillary margin with the Gold- 
mann single-mirror lens may explain 
why 79% of the cases were unrecog- 
nized by the referring ophthalmolo- 
gists; yet, it was possible in this series 
to diagnose 92% of the cases without 
pupillary dilation. Since the peripheral 
preequatorial region of the lens is 
uniformly involved, dilation of the 
pupil ensures the correct diagnosis in 
all of the involved eyes. Moreover, the 
authors’ emphasis of the finding that 
exfoliation syndrome with and with- 
out glaucoma does exist in the United 
States is important. This is the kind of 
article that makes a reviewer’s task 
not only worthwhile but pleasant. 


Reva Hurtes, librarian, Bascom Palmer Eye 
Institute, provided invaluable aid in literature 
search. 
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Ocular Penetration in Rabbits of 
Topically Applied Dexamethasone 


To the Editor.—The article by Kru- 
pin et al, which appeared in the 
October issue of the ARCHIVES (92:312, 
1974), presents data purporting to 
demonstrate that substantial quanti- 
ties of dexamethasone sodium phos- 
phate penetrate into the cornea and 
anterior chamber following its topical 
administration to the eye. The authors 
point out that their results differ from 
the data obtained in our laboratories. 
Krupin et al attribute these differ- 
ences in experimental results to the 
presumed greater sensitivity of their 
system. We feel that the differences 
cannot be explained so lightly and 
that the discrepancies merit further 
discussion. 

Krupin et al question the sensitivity 
of our method and its ability to detect 
radioactive corticosteroid of the spe- 
cific activity used in our experiments. 
They imply that radioactive steroids 
with a specific activity of less than 10 
microcuries/mg cannot produce mea- 
surable drug levels in the eye. Howev- 
er, these authors appear to have 
ignored the difference between a 
carbon 14 label (used in our experi- 
ments) and a tritium label (used in 
theirs). In our laboratory the counting 
efficiency of "C is approximately 85%, 
while that of tritium is only about 
30%. Thus, a direct comparison of the 
specific activity and counting sensi- 
tivity of the two types of preparations 
is inappropriate, and their caleula- 
tions referable to our system are 
incorrect. 

Krupin et al state that our experi- 
mental method is unable to detect a 


*. preparation labeled with “C with a 


specific activity of only 0.1 microcu- 
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rie/mg. Yet our system detected 
measurable quantities of steroid in 
both cornea and aqueous humor when 
the corneal epithelium was absent, 
and in an inflamed eye with an intact 
epithelium when dexamethasone sodi- 
um phosphate was topically adminis- 
tered. It did so whether a solution or 
an ointment preparation (petrolatum 
vehicle) of dexamethasone sodium 
phosphate labeled with"C was used.'* 
Only in the uninflamed eye with 
intact epithelium did our system fail 
to detect corticosteroid in either loca- 
tion. However, if in this same situa- 
tion (epithelium intact, uninflamed 
eye), dexamethasone or its acetate 
derivative were used instead of the 
phosphate, significant amounts of 
steroid were detectable in both cornea 
and aqueous humor despite the fact 
that these preparations (the acetate 
and the alcohol) also had a specific 
activity of only 0.1 microcurie/mg.* 
Thus, to attack the sensitivity of our 
system is again inappropriate, for it is 
clearly able to detect steroid at the 
specific activity used. The data de- 
rived from our system demonstrate 
that the lipophilic corneal epithelium 
impedes the penetration of water- 
soluble dexamethasone sodium phos- 
phate to a greater degree than other 
derivatives of dexamethasone, and 
therefore less steroid finds its way 
into the anterior segment of the eye 
when the phosphate derivative is used 
than when other derivatives o? the 
same steroid base are used. The sensi- 
tivity of our system clearly was suffi- 
cient to obtain data that document 
these phenomena. 

Krupin et al state that they added 
radioactive-labeled dexamethasone to 
commercial 0.176 dexamethasone so- 
dium phosphate (Decadron). Used in 
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the correct chemical sense, dexa- 
methasone is synonymous with dexa- 
methasone alcohol. This indicates that 
the labeled material was the free 
alcohol form of dexamethasone, not 
dexamethasone sodium phosphate. 
Thus, the material studied was a 
mixture of very small amounts of 
radioactive-labeled dexamethasone al- 
cohol and relatively large amounts of 
unlabeled dexamethasone sodium 
phosphate. It is highly unlikely that 
substantial quantities of the radioac- 
tive isotope would shift from the 
alcohol to the phosphate or that the 
phosphate group would shift to the 
alcohol, and the authors make no such 
claims. Therefore, we suggest that 
much of the radioactive-labeled ma- 
terial they detected in cornea and 
aqueous humor was dexamethasone 
aleohol, not dexamethasone sodium 
phosphate. Our investigations with 
the free alcohol form of dexametha- 
sone (0.1%) demonstrated a corneal 
drug level of 3.74ug/gm one hour after 
administration.‘ Using a 0.1% solu- 
tion, Krupin et al report a corneal 
drug level of 6.53ug/gm one hour after 
drug administration. Comparable 
aqueous humor levels were 0.35ug/ml 
in our laboratories, 0.43ug/ml in Kru- 
pin's. The slightly higher levels 
obtained by Krupin et al could be 
attributable largely to a difference in 
experimental technique. The authors, 
using a technique of administration 
designed to optimize drug penetra- 
tion, delivered a 0.025-ml drop to the 
eye and repeated the dose five 
minutes later, while we used a single 
0.05-ml drop. Considering the differ- 
ence in experimental technique, the 
results are remarkably similar. 
Interestingly, the authors point out 
that the drug levels they obtained 
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were similar to those reported by 
Short et al.° Short’s article states that 
“a commercial preparation of dexa- 
methasone sodium phosphate (Maxi- 
dex)” was used in the study, and it 
indicates that Alcon Laboratories, 
Inc., of Fort Worth, Tex, supplied the 
material. There is, therefore, an error 
in terminology here. Maxidex, the 
drug manufactured by Alcon Labora- 
tories, does indeed penetrate through 
the intact epithelium of the unin- 
flamed eye in substantial quantities, 
as we have confirmed in our recently 
published studies.‘ However, Maxidex 
is dexamethasone alcohol, not dexa- 
methasone sodium phosphate. More- 
over, Short’s article indicates that his 
material was labeled in much the same 
manner used by Krupin et al, by 
adding tritiated dexamethasone sup- 
plied by the New England Nuclear 
Corporation. Keates, co-author of 
Short’s article, has verified that both 
the drug used and the labeled material 
were dexamethasone alcohol (oral 
communication, November 1974). 
Thus, Short’s studies support our 
contention that much of the material 
detected by Krupin et al in cornea and 
aqueous humor was dexamethasone 
alcohol, not dexamethasone sodium 
phosphate. Of additional importance 
is the fact that Short et al conducted 
their studies with a tritium-labeled 
steroid preparation whose specific 
activity was 6.945 microcuries/mg, 
below the 10.7 microcuries/mg of the 
dexamethasone alcohol preparation 
used by us, and below the minimal 
specific activity that Krupin et al 
claim is able to produce counts per 
minute that are statistically different 
from background. This statement at 
best is questionable, since techniques 
are available to count low levels of 
radioactivity. 

The primary evidence presented by 
Krupin et al that the material they 
detected in the anterior chamber was 
dexamethasone sodium phosphate is 
purported to be provided by data from 
thin-layer chromatography (TLC). 
The TLC procedure used by them 
included the solvent system chloro- 
form-methanol (9:1). Using the same 
thin-layer chromatography system, 
we have found that dexamethasone 
sodium phosphate does not migrate at 
all in this solvent system (A. Kupfer- 
man and H. M. Leibowitz, unpublished 
data); virtually all of the dexametha- 
sone sodium phosphate remains on the 
starting line. However, dexametha- 
sone alcohol does migrate in this 
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solvent system with relative flow rate 
(Rf) of about 0.45, essentially the 
same value reported by Krupin et al. 
They failed to detect the dexametha- 
sone alcohol after staining with blue 
tetrazolium, because the quantity of 
steroid present was below that detect- 
able by the technique. A blue tetra- 
zolium spot shows only when a 
minimum of lug of steroid material is 
applied to the TLC plate. The labeled 
material used by Krupin et al had a 
specific activity of 31.2  curies/ 
millimol (1 mol of dexametha- 
sone = 392.5 mg), and it therefore 
contained 79.5 microcuries/ug. The 
final steroid mixture studied had a 
level of radioactivity of 200 microcu- 
ries/mg and therefore contained 
2.52ug of tritium-labeled dexametha- 
sone per milliliter. The total amount 
of steroid in the 0.05 ml applied to the 
eye contained 0.126ug, and use of their 
penetration constant (4.27 x 10°‘) in- 
dicates that only 0.537 x 10-' ng or 54 
pg of labeled dexamethasone entered 
the aqueous humor. Since eight eyes 
were used, the pooled aqueous humor 
sample contained only 432 pg. This 
material was dried, the steroid was 
extracted with chloroform-methanol 
(1:1), and the extract was spotted on 
thin-layer plates. Assuming that all of 
the extract was used and that there 
was 100% recovery of the steroid 
(which, of course, is impossible), less 
than 0.5 ng of tritiated dexametha- 
sone was spotted on each plate, well 
below the lug necessary for a blue 
tetrazolium reaction. 

The spots with approximate Rf 
values of 0.45 obtained by Krupin et al 
after staining developed chromato- 
grams with 2,4-dinitrophenylhydra- 
zine provide no evidence that the 
material detected was dexamethasone 
sodium phosphate. As the authors 
point out, this material detects keto 
groups. However, the most active of 
the keto groups present in the basic 
steroid ring is at position 3 and is 
present in both dexamethasone and 
dexamethasone sodium phosphate. 
Staining with 2,4-dinitrophenylhydra- 
zine, therefore, does not differentiate 
between the two forms of dexametha- 
sone. Moreover, our studies have 
demonstrated that a small percentage 
of radioactivity (up to 5%) will 
migrate when tritium-labeled dexa- 
methasone sodium phosphate derived 
from the commercial ophthalmic prep- 
aration is applied to a silica gel TLC 
plate. The material migrates at the 
same Rf value as dexamethasone and 


represents a breakdown product of 
dexamethasone sodium phosphate, 
not the steroid itself (A. Kupferman 
and H. M. Leibowitz, unpublished 
data). Experiments of Boltralik et al 
have yielded a similar finding.* 

Additional data are available that 
are pertinent to this discussion. Bol- 
tralik et al have presented evidence 
that dexamethasone sodium  phos- 
phate, applied topically to the eye, 
enters the anterior chamber largely as 
dexamethasone, not dexamethasone 
sodium phosphate. In its passage 
through the cornea, the phosphate 
form appears to be broken down to the 
free alcohol form. Boltralik et al 
experienced great difficulty getting 
dexamethasone sodium phosphate in- 
to the aqueous humor in quantities 
sufficient to measure by thin-layer 
chromatography and was forced to. 
administer topically large quantities 
of the drug (1.2 mg to each of ten eyes) 
to obtain aqueous humor levels with 
sufficient quantities of steroid for 
chromatographic analysis of the 
pooled specimen. Edelhauser studied 
the penetration through the cornea of 
several steroids with use of a sophisti- 
cated in vitro system. His technique 
confirmed that the rate of penetration 
of dexamethasone sodium phosphate 
through the intact cornea was much 
less than that of the other steroids 
studied.’ 

The contention of Krupin et al that 
the system they used to study dexa- 
methasone sodium phosphate was 
more sensitive than the one used by us 
is, of course, fundamentally correct. 
As one increases the specific activity 
of a radioactive-labeled material, one 
should be able to detect smaller quan- 
tities of the material. However, this 
approach is not without pitfalls, par- 
ticularly when tritium is used. There 
is an inverse correlation between the 
level of specific activity of the isotope 
and the quantity that need exchange 
with water, ete, to produce a signifi- 
cant error. Obviously, therefore, one 
must determine the relative gain that 
might be achieved by increasing the 
absolute sensitivity of a system and 
this, of course, depends on the level of 
sensitivity needed to prove a given 
point. Among the several commer- 
cially available ophthalmic corticoste- 
roids whose ocular penetration we 
have studied, ^*** dexamethasone 
sodium phosphate was the first that 
was made available to us, and we 
obtained it labeled with "C. Because 
of the greater certainty that the 
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radioactivity measured in ocular tis- 
sues and fluids is attached to the 
steroid, we had hoped to obtain the 
other steroid products labeled in a 
similar fashion. However, they proved 
to be unavailable and, like Krupin et 
al, our subsequent experiments were 
carried out with tritium-labeled corti- 
costeroids. The “C dexamethasone 
sodium phosphate is a synthesized 
preparation whose specific activity is 
difficult to increase. Although it prov- 
ed to be most satisfactory for the 
studies in which it was used, it has 
apparently generated some confusion 
in the comparison of results obtained 
with tritium-labeled steroid. We have 
therefore repeated our studies, using 
tritium-labeled dexamethasone sod- 
ium phosphate (specific activity 23.12 
microcuries/mg). Administering a 
single 0.05-ml drop to the cornea and 
using the techniques described in our 
publications, '^**** we obtained a 
biphasic curve with peak values in the 
cornea at 5 minutes and 90 minutes 
after drug application. The following 
concentrations were measured (arith- 
emetic mean and standard error). 
Cornea: 5 minutes, 1.66 ( + 0.23) ug/ 
gm; 90 minutes, 1.66 (+0.26) ug/gm. 
For purposes of comparison, our 60- 
minute value was 1.23 (+ 0.23) ug/gm. 
These results are based on scintil- 
lation counting data only. We have not 
yet had the opportunity to repeat 
Boltralik's studies on the form of the 
drug that reaches various locations in 
the eye. Our data are very different 
from those reported by Krupin et al, 
but not significantly different from 
the radioactivity data obtained by 
Boltralik.* 

Finally, it should be emphasized 
that absolute values of drug levels in 
the rabbit cornea and aqueous humor 
are of limited usefulness. Such values 
can be manipulated by the use of 
anesthesia, by the position of the 
animal, by the manner in which the 
lids are handled, by the quantity of 
drug administered, by the vehicle in 
which the drug is delivered, etc. We 
have felt that far more important to 
the ophthalmologist is the relative 
ability of the various commercially 
available corticosteroid preparations 
to gain access to the cornea and 
aqueous humor. We believe that the 
major contribution of our series of 
studies is that all of these prepara- 
tions have been compared under a 
standardized set of conditions. With 
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specific reference to dexamethasone 
sodium phosphate, the absolute values 


are different when the ‘C-labeled 
drug is compared to the tritium- 
labeled drug. However, its ability to 
penetrate into and through the cornea 
in comparison to the other steroids 
studied remains the same, regardless 
of the label used. Ultimately, of 
course, it is the ability of the drug to 
suppress inflammation that has the 
greatest relevance. Here, too, dexa- 
methasone sodium phosphate fares 
poorly in comparison to the other oph- 
thalmie steroids studied." 


Howarp M. LgiBowrrz, MD 
ALLAN KUPFERMAN, PuD 
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Reply 


To the Editor.-We do not wish to 
engage in a literary debate with these 
investigators, and, therefore, do not 
have a formal reply. However, we do 
disagree with many of their com- 
ments. 

We thank these investigators for 
showing a concern in our study. Large 
differences in results might be ex- 
plained by our studies being perform- 
ed in fully awake animals, while 
Leibowitz and Kupferman used anes- 
thetized animals with altered physio- 
logie and metabolic states. We were 
happy to see that these investigators 
provided references to show that 
dexamethasone sodium phosphate 
does penetrate the cornea to enter the 
anterior chamber. 

While we do not agree with the 
comments of Drs. Leibowitz and 
Kupferman, we respect their right to 
defend their initial studies in their 
long line of papers on corneal drug 
penetrations. We are pleased that our 
article presented enough data and 
technical descriptions to allow these 
investigators to write a detailed 
“letter to the editor.” We hope that all 
articles that appear in the ARCHIVES 
will contain enough data to allow 
interested parties the ability to criti- 
cally evaluate the presented work. 

THEODORE KRUPIN, MD 
STEPHEN R. WALTMAN, MD 


Complication of the Use of 
Ocuserts 


To the Editor.-During a 48-hour 
period, I saw two patients who had 
been using the new Ocuserts to control 
their glaucoma. They complained that 
while riding along expressways, they 
were almost involved in disastrous 
accidents. The Ocusert, which wan- 
dered under the upper lid, temporarily 
came over the cornea, while these 
persons were driving and blinking. 
One of them almost crashed into 
another car when he could not see 
temporarily. 

I think this complication of the use 
of Ocuserts is worth bringing to the 
attention of our ophthalmologic col- 
leagues. 

IRA A. ABRAHAMSON, JR., MD 
Cincinnati 
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Edited by David D. Donaldson, MD 
Massachusetts Eye and Ear Infirmary 
243 Charles St, Boston 02114 


Lens Fringe in Homocystinuria 


Michael S. Ramsey, MD; Laurence D. Daitz, MD; 


A 9-year-old white mentally re- 
tarded girl had bilateral inferonasal 
dislocation of her lenses. Her visual 
acuity was counting fingers at 4 feet. 
A fringe of white zonular remnants, 
which slowly undulated with the 
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J. Wayne Beaton, MD 


movement of the eye, was present at 
the equator of each lens (Figure). 
Her 14-year-old sister was also 
mentally retarded, had bilateral dis- 
location of her lenses into the ante- 
rior chamber, and also displayed the 


same undulating fringe of zonular 
remnants at the equator of each lens. 
Both were found to have homocystine 
in their urine (the patient: % ho- 
mocystine = .173umol/ml; the sister: % 
homocystine = 1.252, mol/ml). 





Feature Photo 


i Dieta | 






News and Comment 


Edited by 
Henry F. Allen, MD 
243 Charles St, Boston, MA 02114 


Calendar of Events 


1975 
April 17-18 Retinal Detachment and Vitreous Surgery, Postgraduate Course, Mount Sinai Medical 
Center, New York City 
Ё 20-25 Tenth Pan-American Association of Ophthalmology, San Juan, PR 
21-25 International Society for Clinical Electroretinography, Sea of Galilee, Israel 
30-May 2 Postgraduate Course in Ophthalmic Microsurgery, Eye and Ear Hospital of Pitts- 
burgh 
May 1 Rochester Ophthalmological Society, 20th Annual Albert C. Snell Memorial Lecture, 
Rochester, NY 
1-2 University of Michigan, Retina Conference, Towsley Center for Continuing Education, 
Ann Arbor 
1-3 Second Annual Course on Surgery of the Cornea, New York Eye and Ear Infirmary 
2 University of Western Ontario “A Day With the Cataract Surgeon,” 
Universiy Hospital, London, Ontario 
2-3 Sixth Annual Jules Stein Lecture and Postgraduate Seminar, University of California, 
Los Angeles 
5-7 Postgraduate Course in Ophthalmic Microsurgery, Eye and Ear Hospital of Pitts- 
burgh 
М 8-10 University of Cincinnati, Workshop on Contact Lenses, Ft. Mitchell, Ky 
11-15 59th Annual Meeting of the Pacific Coast Otolaryngology-Ophthalmology Society, 
Acapulco, Mexico 
12 Long Island Ophthalmological Society, Pediatric Ophthalmology Colloquium, Nassau 
Academy of Medicine, Garden City, Long Island 
15-17 Iowa Eye Association Meeting, Iowa City 
17 18th Annual Spring Contact Lens Meeting, New York Eye and Ear Infirmary, New 
York City 
19-21 Medical College of Georgia-National Meeting on Glaucoma, Jeckyll Island, Ga 
22-23 University of Southern California Symposium on Sensory and Perceptual Dysfunc- 
tioning in Early Childhood, Los Angeles 
28-30 Postgraduate Course in Glaucoma, Harvard Medical School, Boston 
30-31 Postgraduate Course in Ultrasonic Tomography, Edward S. Harkness Eye Institute, 
New York City 
ә 30-31 University of Iowa, Ninth Pupil Colloquium, Iowa City 
30-31 University of Illinois Eye and Ear Infirmary, Symposium on Intraocular Lenses, 
Chicago 
June 5-7 Advances in Diagnosis and Management of Diseases of the Choroid, Retina and 
Vitreous, Eye Institute of the Retina Foundation, Boston 
6 Annual Ophthalmology Symposium, Montefiore Hospital/Albert Einstein College of 
Medicine, Bronx, NY 
12-13 Highlights of Modern Ophthalmology, Pacific Medical Center, San Francisco 
20-21 Postgraduate Course in Cosmetic Surgery of the Aging Eye, Mount Sinai Medical 
Center, New York City 
21 Postgraduate Course in Ocular and Orbital Trauma, Edward S. Harkness Eye Institute, 
New York City 
29-July 4 International Society of Geographical Ophthalmology, World Congress, Edinburgh, 
Scotland 
July 1-3 Third International Orthoptic Congress, Boston 
Aug 11-14 First Annual Colby College Ophthalmology Seminar, Waterville, Me 
Oct 19-22 American Board of Ophthalmology, Oral Examinations, Philadelphia 


e 
Arch Ophthalmo!/Vol 93, April 1975 News and Comment 319 


Postgraduate Courses in Ophthalmic 
Microsurgery.- The ^ University of 
Pittsburgh will offer two courses in 
Ophthalmic Microsurgery to be held at 
Eye and Ear Hospital of Pittsburgh. 

Section 1 will be held April 30 
through May 2, 1975, and section 2 
May 5 through 7, 1975. Each course is 
limited to 20. 

For additional information, contact 
the Department of Ophthalmology, 
Eye and Ear Hospital, Pittsburgh; 
phone: (412) 683-3500. 


University of Cincinnati Workshop on 
Contact Lenses.—The Department of 
Ophthalmology will present its fourth 
annual contact lens workshop at the 
Downtowner Motor Inn, Ft. Mitchell, 
Ky, May 8 through 10, 1975. 

Topies to be covered will include 
therapeutic soft lenses, visual soft 
lenses, keratometry and lens design, 
modification of corneal lenses, toric 
lenses, and the use of the slit-lamp in 
fitting and follow-up. Formal didactic 
lectures will be alternated with work- 
shops and demonstrations in the 
fitting of contact lenses. 

For further information, contact 
the Office of CONMED; phone: (513) 
872-5486. 


University of lowa Meeting.—The De- 
partment of Ophthalmology will hold 
its Ninth Pupil Colloquium for those 
interested in pupillary function. The 
meeting will be held in the Depart- 
ment on May 30 and 31, 1975. 

A registration fee of $20 will be 
charged. Housing reservations should 
be made directly with the Director of 
Conferences, Iowa Memorial Union, 
University of Iowa, Iowa City, IA 
52242. 

Anyone interested in presenting a 
paper should send a 150-word abstract 
to H. Stanley Thompson, MD, Depart- 
ment of Ophthalmology, University of 
Iowa, Iowa City, LA 52242. 


Annual Ophthalmology Symposium.— 
The Department of Ophthalmology of 
Montefiore Hospital and Medical 
Center/Albert Einstein College of 
Medicine will present a symposium on 
June 6, 1975. 

A symposium on the swollen disc 
will be given in the morning. The 
afternoon presentation will be high- 
lighted by the George N. Wise Memo- 
rial Lecture to be given by Lorenz 
Zimmerman, MD, of the Armed 


. 
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Forces Institute of Pathology, Wash- 
ington, DC. 

A registration fee of $25 ($15 for 
residents) will be charged. 

For further information, contact 
Daniel Gold, MD, Department of 
Ophthalmology, Montefiore Hospital 
and Medical Center, 111 E 210th St, 
Bronx, NY 10467. 


Medical College of Georgia National 
Meeting on Glaucoma.—The Depart- 
ment of Ophthalmology of the Medical 
College will sponsor a national meet- 
ing entitled “Glaucoma-1975,” May 19 
through 21, 1975, at the Holiday Inn 
on Jeckyll Island, Ga. 

Guest speakers will be Drs. Douglas 
Anderson, Miami; Allan Kolker, St. 
Louis; and Joseph Haas, Chicago. 

For further information, contact 
the Department of Ophthalmology, 
Medical College of Georgia, Augusta, 
GA 30902 (Malcolm N. Luxenberg, 
MD). 


Symposium on Sensory and Percep- 
tual Dysfunctioning.—The University 
of Southern California School of Medi- 
cine will sponsor a two-day sympo- 
sium on Sensory and Perceptual Dys- 
functioning in Early Childhood on 
May 22 and 23, 1975. 

The interdisciplinary program will 
feature invited presentations in the 
areas of pediatrics, pediatric neurolo- 
gy, psychology, ophthalmology, otola- 
ryngology, audiology, child psychia- 
try, speech and language pathology, 
neurophysiology, and special educa- 
tion. 

Further information may be ob- 
tained from USC School of Medicine, 
Postgraduate Division, Keith Admin- 
istration Building, 2025 Zonal Ave, 
Los Angeles, CA 90033. 


University of Michigan Retina Con- 
ference.—The departments of 
ophthalmology and postgraduate 
medicine and health professions edu- 
cation will sponsor a Retina Confer- 
ence on May 1 and 2, 1975, at the 
Towsley Center for Continuing Edu- 
cation in Ann Arbor. 

The major focus of the conference 
will be on recent advances in the diag- 
nosis and treatment of commonly seen 
retinal diseases. Faculty members will 
include University of Michigan staff 
and guest speakers James G. Dobbie, 
MD; Robert M. Ellsworth, MD; Fron- 


cie A. Gutman, MD; and Dennis M. 
Robertson, MD. 

For further information, please con- 
tact the Office of Intramural Educa- 
tion, Towsley Center for Continuing 
Education, Ann Arbor, MI 48104. 


Pediatric Ophthalmology Collo- 
quium.—The Long Island Ophthalmol- 
ogy Society will present a Pediatric 
Ophthalmology Colloquium on May 12, 
1975, at the Nassau Academy of Medi- 
cine, Garden City, Long Island, NY. 

Guest speakers will be Drs. Edward 
Cotlier; Robert Ellsworth; John Flynn; 
Thomas Hedges; and A. Liebeskind. 

For further information, contact 
Paul Todtfeld, MD, 18 Maple Ave, 
Smithtown, NY 11787. 


Rochester Ophthalmological Socie- 
ty.—The 20th Annual Albert C. Snell 
Memorial Lecture will be delivered by 
David Shoch, MD, on May 1, 1975. The 
title of his lecture will be "Asym- 
metric Thyroid Ophthalmopathy.” 

There will be an afternoon clinical 
session at the University of Rochester 
Medical Center followed by an eve- 
ning dinner and the memorial lecture 
at the University Club, Rochester, 
NY: 


First Annual Colby College Ophthal- 
mology Seminar.—Colby College, home 
of the Lancaster Course, will sponsor a 
four-day seminar on strabismus and 
pediatric ophthalmology Aug 11 
through 14, 1975, at Colby College and 
Thayer Hospital in Waterville, Me. 

Marshall M. Parks is chairman of 
the faculty, which includes Drs. Ed- 
ward Dunlap, David Friendly, Arthur 
Jampolsky, and Philip Knapp. 

Registration for the seminar is 
limited to 175 and the registration fee 
is $175. 

For further information and appli- 
cation forms, write to Robert Kany, 
Director of Special Programs, Colby 
College, Waterville, ME 04901. 


Intraocular Lens Symposium.—The 
University of Illinois Eye and Ear 
Infirmary will sponsor a Symposium 
on Intraocular Lenses on May 30 and 
31, 1975. 

The symposium will deal with all 
aspects of intraocular lenses, includ- 
ing hardware, selection of lenses, 
operative techniques, selection of pa- 
tients, indications for usage, contrain- 
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dications, complications, and follow- 
up care. 

The guest speakers will be the 
following: Mr. Peter Choyce and Drs. 
Robert Drews, Miles Galin, and Nor- 
man Jaffe. Members of the faculty 
will also participate. Registration fee 
will be $150. 

For additional information regard- 
ing the symposium and registration, 
contact Dr. Jacob T. Wilensky, De- 
partment of Ophthalmology, Illinois 
Eye and Ear Infirmary, 1855 W 
Taylor St, Chicago, IL 60612. 


Obituary 


George Nelms Wise, MD 
1915 - 1974 


George Nelms Wise, professor of 
ophthalmology at Albert Einstein Col- 
lege of Medicine, and head of the 
retinal clinic at Montefiore Hospital, 
died suddenly July 31, 1974, at the age 
of 59. Born and reared in Virginia, he 
received his undergraduate education 
at the Virginia Military Institute, his 
medical training at the University of 
Virginia Medical School, апа his 
ophthalmology training at the Insti- 
tute of Ophthalmology at Columbia- 
Presbyterian Medical Center. Never 
married, Dr. Wise was wedded to his 
profession, which he served unselfish- 
ly and with great devotion. For many 
years he was a member of the staff of 
the Ophthalmology Department at 
New York School of Medicine, where 
he rose to the rank of full professor. 
There he set up a program for the 
study of retinal disease and his post- 
graduate course in this field was 
generally recognized as one of the 
best. 

During these years he engaged in 
private practice in which he endeared 
himself to his patients with his charm, 
his reassuring manner, and above all 
his personal interest in their welfare. 
It was during this time that he was 
invited by the Head of State of Saudi 
Arabia, Ibn Saud, to come to Saudi 
Arabia to treat his son Faisal’s diffi- 
cult and nagging ophthalmic problem. 
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Berman-Gund Laboratory Dedica- 
tion.-The Berman-Gund Laboratory 
for the Study of Retinal Degenera- 
tions was dedicated Saturday, Nov 9, 
1974. The laboratory is located at the 
Massachusetts Eye and Ear Infirmary 
and will function in cooperation with 
the Harvard Medical School. Eliot L. 
Berson, MD, Assistant Professor of 
Ophthalmology at Harvard Medical 
School, is the director. 

Speaking at the dedication cere- 
monies were Robert H. Ebert, MD, 
dean of Harvard Medical School; Alan 
Laties, MD, professor of ophthalmol- 


That this was carried out successfully 
is attested to by the fact that the 
monarch gave him on departure, 
among other things, an autographed 
photograph of himself, the highest 
tribute that could be paid a foreign- 
er. 
In 1970 he joined Paul Henkind as a 
full-time academician, rendering yeo- 
man service in helping to establish an 
academic department of ophthalmolo- 
gy at Albert Einstein College of Medi- 
cine. The retina continued to be his 
love and again he set up a program for 
the study of its diseases, a program 
that continues to turn out men of 
quality. 

Perhaps his greatest strength was 
that of the clinician. As an observer of 
retinal phenomena, his skill was unex- 
celled, and his studies on the retinal 
vasculature, particularly those on 
neovascularization, brought him inter- 
national recognition. These studies 
culminated in 1971 in the publication 
of a book on retinal circulation, co- 
authored by Colin Dollery and Paul 
Henkind. This book, a landmark opus, 
has done much to bring order to a 
somewhat chaotic subdiscipline. 

George Wise’s virtues and attri- 
butes, however, were not confined to 
the scientific field. His engaging and 
outgoing personality, his courtly man- 
ners reminiscent of his Virginia heri- 
tage, his sparkling dialogue as a 
raconteur, made him a much-sought- 
after companion. He was also active in 
political affairs, and when the occa- 


ogy at the School of Medicine, Uni- 
versity of Pennsylvania; Keynote 
Speaker John Dowling, PhD, profes- 
sor of biology at the Biological Labo- 
ratories, Harvard University; Claes H. 
Dohlman, MD, chairman of the de- 
partment of ophthalmology, Harvard 
Medical School; Dr. Berson; Melville 
Chapin, chairman of the board of 
managers, Massachusetts Eye and 
Ear Infirmary; William H. Claflin, III, 
president of the infirmary’s Board of 
Managers; and Charles T. Wood, 
director of the infirmary. 


sion demanded, he did not hesitate to 
take to the hustings in support of 
candidates of his conservative polit- 
ical persuasion. Although New York 
claimed him for his professional 
career, he continued to maintain the 
closest of family ties and at least three 
generations of Wise's have benefited 
from his love and counsel. 

In the ophthalmological world, 
George Wise held such positions as 
Chairman of the New York Ophthal- 
mological Society; Chairman of the 
New York Academy of Medicine, 
Section of Ophthalmology; and Chair- 
man of the Medical Advisory Commit- 
tee for the New York State Commis- 
sion for the Blind. He was a member 
of the American Ophthalmological 
Society, a member of the Scientific 
Advisory Committee of Fight for 
Sight, and a member of numerous 
other ophthalmic societies. In 1966 he 
received the Will A. Fisher Award 
from the Chicago Ophthalmological 
Society, and in 1973 he gave the 
Schoenberg Lecture for the New York 
Society of Clinical Ophthalmology. 
Posthumously, a lectureship has been 
established at Albert Einstein Medical 
School in his honor. 

With the death of George Wise, 
ophthalmology has lost a teacher of 
exceptional ability, a researcher who 
has left an indelible imprint, a clini- 
cian of great talent, and, above all, a 
physician in the truest sense of the 
word. 

DuPont GUERRY, III, MD 
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Physiological Optics, by Charles J. Campbell, 
MD; Charles J. Koester, PhD; M. Catherine 
Rittler; and Robert B. Tuckaberry, PE, 286 pp, 
267 illus, $15, Harper & Row, Publishers Inc, 
1974. 


As the eye surgeon adjusts the oper- 
ating microscope, or aligns his laser 
beam, he should pause and reflect; his 
sophisticated specialty comes from a 
very humble beginning. In a medical 
dictionary written in 1795, G. Mother- 
by simply divides eye disease into 
ophthalmia of an inflammatory na- 
ture, and an ophthalmia that included 
everything else. We are told that some 
of the major causes of ophthalmia are 
cold air, dust, and overexposure to 
vivid colors. Interestingly enough, at 
about the same time, Newton, Huy- 
gens, Descartes, and Kepler were 
formulating the laws of optics. The 
paths of science and medicine seemed 
worlds apart at that time. Who would 
be able to convince those medical men 
of yesterday that optics and mathe- 
matics could help the red, tearing, 
dim-sighted eyes of their patients? 

Indeed, mental giants were needed. 
Fortunately, there were such giants 
walking the stage of European science 
in the mid 19th century. Helmholtz 
invented the ophthalmoscope, and all 
at once the fundus could be seen, and 
many mysterious cases of blindness 
were understood on a rational basis. 
Donders taught refraction, and sud- 
denly a branch of medicine was closely 
intertwined with mathematics. Oth- 
ers, like Javal, Miiller, and Purkinje, 
continued to add modern instrumen- 
tation and quantitative analysis to the 
specialty. 

There is no doubt that our present 
high level of development has its roots 
in physiological optics, its instru- 
ments, its theories, and, most impor- 
tant, its scientific method, which can 
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be used to attack any problem in the 
medical field. 

Drs. Campbell, Koester, Tittler, and 
Tuckaberry have produced a volume 
that surveys physiological optics in its 
eurrent state. The task must have 
been diffieult, for the information 
accumulated on the subject in the last 
125 years is enormous. The authors 
have successfully compressed the na- 
ture of light, geometric optics, and 
spectacle optics into readable, well- 
illustrated chapters. Sections on the 
principles of various pieces of opthal- 
mic equipment are also clearly written 
and well illustrated. Finally, there are 
compact, but lucid, sections on visual 
perception and color. 

Are there any mistakes in the book, 
or did it leave out anything impor- 
tant? Very little, although the authors 
might have included sections on laser 
eoagulation, light scattering, and the 
objective refractometer. Personally, I 
would have appreciated a greater 
sense of history permeating the mat- 
ter-of-fact chapters. 

The book is useful for anyone 
preparing for a board examination or 
for someone simply interested in 
learning the basic principles behind 
the many clinieal examinations we 
perform. 

DaviD MILLER, MD 
Boston 


Selected Topics on the Eye in Systemic Disease, 
edited by Stephen J. Ryan, Jr., MD, and Ronald 
E. Smith, MD, 392 pp, 144 illus, $24.50 Grune & 
Stratton Ine, 1974. 


Stephen Ryan and Ronald Smith 
have performed a great service for the 
practicing ophthalmologist in bring- 
ing together this lucid presentation. 
Selected Topics on the Eye in Systemic 
Disease consists of a detailed descrip- 
tion of a systemic disease followed by 





an outstanding discussion of its oph- 
thalmologic manifestations. The book 
is divided into three sections: "Retinal 
Vascular Disease," "Ocular Inflamma- 
tory Disease," and "The Rheumatic 
Diseases." By drawing on individuals 
in the departments of medicine and 
pediatries at the Johns Hopkins Medi- 
cal Institutions for the in-depth 
presentation of each systemic disord- 
er, and coupling these discussions with 
Wilmer Institute contributions, Ryan 
and Smith have compiled a superb 
reference volume. 

Especially noteworthy are the sec- 
tions dealing with the respiratory 
distress syndrome (Avery) and its 
infrequent ocular sequelae, retrolental 
fibroplasia (Platz), systemic visceral 
larva migrans (Zinkham), and intra- 
ocular toxocariasis (Welsh) and sys- 
temic sarcoidosis (Johns), and ocular 
sarcoidosis (Ryan and Maumenee). 

While color plates would have 
undoubtedly contributed to the value 
of this text, the generous use of black 
and white photographs and line draw- 
ings, coupled with the relatively low 
cost of the volume, helps compensate 
for this small deficiency. An extensive 
bibliography is provided in each 
section. 

In his forward to this text A. 
Edward Maumenee states, 

The clinical pattern in the practice of medi- 
cine is a constantly changing picture. It is 
frequently difficult for an ophthalmologist 
to find a concise discussion of the systemic 
diseases that involve the eye. 
In the opinion of this reveiwer, the 
editors have admirably succeeded in 
achieving this goal. Both residents 
and practicing ophthalmologists will 
profit from а careful reading of this 
collection. 

ConraD L. GILES, MD 

Southfield, Mich 
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В Easiest, fastest, 
‘most convenient 
to operate. 


The AO SLIT LAMP 


Designed to put all major controls at your 
t fingertips. Slit width, length and rotation controls; 
filter index, mirror movement and illumination 
controls are all within the span of your hand. 

In fact, either hand, because the same controls 
are on both sides of the instrument. The superb 
optical system and brilliant illumination 
provide maximum resolution, definition 
and depth of focus. Choose microscopes 
with horizontal or inclined eyetubes. 
Unique low silhouette design assures 
constant visual contact with patient. 

See your authorized AO Instrument 
distributor or AO sales representative for 
a demonstration of all these features 

and many more. Or, write for our 


full color brochure. 
American Optical, 
Eggert Rd., Buffalo, N.Y. 14215 T 
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Tested therapy for — — 
nonpurulent conjunctivitis 


and blepharitis 


Vasocidin* Ophthalmic Solution for the management 
of nonpurulent conjunctivitis and blepharitis... 
Vasocidin therapy...dependable antibacterial action 
against a wide range of susceptible gram-positive and 
gram-negative microorganisms...and dependable steroid 
reduction of the concomitant inflammatory reaction... 
plus rapid yet gentle vasoconstriction. 


Clinical usage has also established the desirability of the 
10 ml. size...for optimum safety, patient control and 
economy... Vasocidin, a true solution for uniform 
dosage and maximum potency with every application, 
for immediate penetration without residue. Now 
available in the 5 ml., 15 ml., and zew 10 ml. size. 


And for those conditions 
where an ointment is indicated... 


Vasocidin' Ophthalmic Ointment 


Prednisolone Acetate 0.25%/Phenylephrine HCI О. 125%/Sodium Sultacetarmde 10.0% 


Vasocidin 


Prednisolone Sodium Phosphate 0.2596 
Phenylephrine HCI 0.12596 
Sodium Sulfacetamide 10.096 


Ophthalmic Solution 


VASOCIDIN* 
STERILE 
OPHTHALMIC SOLUTION AND OPHTHALMIC OINTMENT 


*INDICATIONS: Ophthalmic: Solution and Ointment— 
Based on a review of a related combination of drugs by the National 
Academy of Sciences—National Research Council and/or other 
information, FDA has classified the indication as follows: 
“Possibly” effective: 


For the treatment of nonpurulent blepharitis and blepharocon- 
junctivitis ( seborrheal, staphylococcal, allergic) and nonpurulent 
conjunctivitis ( allergic and bacterial). 

Final classification of the less-than-effective indication requires 
further investigation. 








CONTRAINDICATIONS: 

Solution: Contraindicated in herpes simplex, ocular tuberculosis, 
vaccinia, varicella and most other viral diseases of the cornea and 
conjunctiva; fungal diseases of the eye and most dendritic ulcers. Purulent 
conjunctivitis and purulent blepharitis are contraindications for topical 
steroids. Should not be used by patients with narrow angle glaucoma, or 
those sensitive to sulfonamides. Discontinue use in otherwise sensitive 
patients. 

Ointment: In addition to contraindications listed above, do not use in 
penetrating wounds of the cornea. 

WARNINGS: Employment of steroid medication in the treatment of 
stromal herpes simplex keratitis requires great caution, frequent slit-lamp 
microscopy is mandatory. 

Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections 
from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with the use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity enhanced by 
presence ef steroid medication. 

Topical steroids are not effective in mustard gas keratitis and Sjógren's 
keratoconjunctivitis. Safety of intensive or protracted use of topical steroids 
during pregnancy has not been substantiated. 

If irritation persists or develops, patient should be advised to 
discontinue use and consult prescribing physician. 

PRECAUTIONS: As fungal infections of the cornea are particularly prone 
to develop coincidentally with long-term local steroid applications, fungus 
invasion must be suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

This product is sterile when packaged. To prevent contaminating the 
dropper-tip and solution, care should be taken not to touch the eyelids or 
surrounding area with the dropper-tip of the bottle. Keep bottle tightly 
closed when not in use. Store in cool place. Protect from light. 

Solutions containing phenylephrine hydrochloride may darken on 
prolonged standing and exposure to heat and/or light. The darkened 
solution should not be used. 

ADVERSE REACTIONS: Glaucoma with optic nerve damage, visual 
acuity and field defects, posterior subcapsular cataract formation, 
secondary ocular infections from pathogens liberated from ocular tissues, 
perforation of the globe. 


See Package Insert for Full Prescribing Information. 
SMP Division 

Cooper Laboratories (P.R.), Inc. 

San German, Puerto Rico 00753 
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THE BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
OFFICE OF CONTINUING MEDICAL EDUCATION 
SCHEIE EYE INSTITUTE 


July 7, 1975 through October 25, 1975 


The sixteen week Basic Science Course in Ophthalmology is especially designed to give medical 
graduates entering their residency training in Ophthalmology an excellent basic foundation for their 
work. Instruction is by lecture, demonstrations, laboratory work, closed circuit television, conferences 
and practice clinics. Full use is made of the facilities of the Scheie Eye Institute and the University of 
Pennsylvania. The program is under the organization and supervision of Dr. Harold G. Scheie, 
Professor of Ophthalmology and Chairman of the Department of Ophthalmology. The faculty is com- 
posed of members of the Department of Ophthalmology, the Basic Science and Clinical Departments 
of the University of Pennsylvania and is supplemented by the following guest lecturers: 


Boeder, Paul A., Ph.D. Hoover, Richard E., M. D. 
Bloom, Shirley, M. D. Johnson, Robert J., M. D. 
Carpenter, Malcolm, M. D. Jones, Lester T., M. D. 
Donaldson, David D., M. D. Koelle, George B., M. D. 
Ellis, Philip P., M. D. Kurz, George H., M. D. 
Flick, John H., M. D. Lambertsen, Christian J., M. D. 
Forster, H. Walter, Jr., M. D. Lemoine, Albert N., M. D. 
Friedman, Ephraim, M. D. Linksz, Arthur, M. D. 
Gager, Walter E., M. D. Mishkin, Mark, M. D. 
Haas, Joseph S. M. D. Roy, Robert, M. D. 
Hallett, Joseph W., M. D. Wobig, John L., M. D. 


Subjects include: Anatomy, Principles of Anesthesia, Bacteriology, Biochemistry, Biomicroscopy, 
Blind Patient Care, Cryosurgery, Electron Microscopy, Embryology, Fundamentals of Glaucoma and 
Gonioscopy, Genetics, Neuro-Ophthalmology, Ocular Motility, Ocular Photography, Optics, Pathol- 
ogy, Perimetry, Pharmacology-Physiology, Principles of Laser Energy, Refraction, Roentgenology, 
Statistics, Principles of Tonometry and Tonography, Ultrasound in Ophthalmology and current con- 
cepts of Uveitis. 


Tuition is $575.00. To enroll in the full course, physicians must return a completed application. A cer- 
tificate is awarded on completion and time spent in the course is acceptable as credit by the Ameri- 
can Board of Ophthalmology, and is approved for veterans under Title 38 US Code. In addition, the 
course for 1975 is listed as a continuing medical education activity, Category |, Physicians Recogni- 
tion Award of the AMA. Details are available on request. All or any portion of the course may be taken. 


Persons wishing further information should write to: 


The Director, Office of Continuing Medical Education 
Room 289, School of Medicine 
University of Pennsylvania Medical Center 
Philadelphia, Pennsylvania 19174 
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Now microsurgery С у А 
has a micro-cautery. > f 


The advent of the operating 
microscope encouraged 
precision in microsurgical 
procedures — precision not 
matched by the traumatic hot 
cautery. 


Now the Wet-Field* Coagulator 
provides pinpoint hemostasis of tin 
bleeders with practically no effect on 
surrounding tissue. It thrives under 
irrigation and easily tolerates blood or 
aqueous. 


Ask for a demonstration of the Wet-Field 
Coagulator. We'll also be happy to show you 
our easy-to-maneuver СМ-Ш Microscope sys- 
tem, our Microsurgical Instruments, and other j 
products for microsurgery. Mentor Division, И 
Codman & Shurtleff, Inc., Randolph, Mass. 02368. 


cf. SD. McPherson, Jr., MD., “Bipolar Coagulation in Ophthalmic Operations," AMERICAN 
JOURNAL OF OPHTHALMOLOGY, 73:5, 1972. 


S.J. Ryan, Jr, MD. and A.E. Maumenee, M.D., “The Running Shoestring Suture in Cataract 
Surgery,” OPHTHALMIC SURGERY, 4:2, 1973. 


© 1974 Codman & Shurtleff, Inc. “Trademark 
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METROPOLITAN EYE AND EAR HOSPITAL, ATLANTA, GEORGIA 
ANNOUNCES THE SECOND ANNUAL SPRING SYMPOSIUM 
OCULAR MANIFESTATIONS OF SYSTEMIC DISEASE 
TO BE HELD AT THE ROYAL COACH MOTOR HOTEL, ATLANTA, GEORGIA 
APRIL 25 and 26, 1975, 


CONSECUTIVELY WITH THE ATLANTA MEETING OF THE 
AMERICAN COLLEGE OF SURGEONS POST GRADUATE COURSE IN OPHTHALMOLOGY 
APRIL 23 AND 24 ON TRAUMA OF THE EYE AND ADNEXA 


SPEAKERS: 
F. PHINIZY CALHOUN, M.D. 
EMORY UNIVERSITY SCHOOL OF MEDICINE 


FRANK L. MYERS, M.D. 
UNIVERSITY OF WISCONSIN 


JAMES C. TRAUTMANN, M.D. 

MAYO MEDICAL SCHOOL 

PROGRAM CHAIRMAN: WILLIAM L. EUBANKS, M.D. 
REGISTRAR: ROBERT E. HARDISON, ADMINISTRATOR 


METROPOLITAN EYE AND EAR HOSPITAL 
3223 HOWELL MILL ROAD, ATLANTA, GEORGIA 30327 


FEE $125 RESIDENTS: NO CHARGE 


(INCLUDES RECEPTION, DINNER, ENTERTAINMENT) 


HOTEL RESERVATIONS WILL BE MADE UPON REQUEST. 
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mendations that products like ч 4 3 
Cortisporin® Ophthalmic Ointment —Potent antibacterial action works 
and Suspension should be pre- against a wide range of suscepti- 
scribed only by physicians with ble pathogens. 
special training and knowledge in й x 
ophthalmology—this message is for —Gentle anti-inflammatory effect 
your eyes only. works against swelling, pain, itch- 
ing and corneal neovasculariza- 
tion. 


—Two sterile forms: Ointment and 
Suspension. 


DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF ILLINOIS ABRAHAM LINCOLN SCHOOL OF MEDICINE 


ANNOUNCES 


e A THREE DAY VITREOUS COURSE TO BE HELD JUNE 24-26, 1975 


Curriculum will encompass the practical aspects of vitreous surgery including indications, instrumentation, surgi- 
cal techniques and practical experience. 


On June 24 and 25 a series of lectures will be held for those who wish limited participation. Time 8 am to noon. 


Supervised animal surgery will be provided for those enrolling in entire course. 


Registration Fee for Entire Course- $500 Lecture Series Only-$50 a day 


- Faculty 


Gholam A. Peyman, M.D. - Program Chairman and Course Director 
Morton F. Goldberg, M.D. 

David J. Apple, M.D. 

Felipe Huamonte, M.D. 

Michael Goldbaum, M.D. 


James E. Puklin, M.D. For additional information 


Ms. Janet Nugent 
1855 West Taylor Street 
Chicago, Illinois 60612 


























DICATIONS: This product is contraindi- 
n acute purulent conjunctivitis and blepha- 
tuberculous, fungal or viral lesions of the 
in or eye, including herpes simplex, dendritic 
eratitis, vaccinia or varicella; and conditions in- 
Е volving the posterior segment of the eye. It is also 
+ NO aindicated in those individuals who have 
х \ - Shown hypersensitivity to any of its components, | 
"PRECAUTIONS: Extended ophthalmic use of topical - 
ASNT steroid therapy may result in glaucoma with pos- | 
— Ф Е sible damage of the optic nerves, posterior sub- - 
E \. х capsular. cataract formation, ог may aid in the - 
ed оп a review of this drug establishment of secondary ocular infections from 
ademy of Sciences— fungi or viruses liberated from ocular tissues. It - 
ouncil and/or other in- is advisable that intraocular pressure be checked - 
indications frequently. In those diseases causing thinning of — 















РИ у аы the cornea, perforation has been known to occur _ 

are ; Possibly ee eel wip the PA topical steroids. As with any anti- - 

At ion bigs be d ‚ву otic preparation, prolonged use may result in _ 

S V B Sterile ea PLANA io the ране the overgrowth of nonsusceptible organisms, in- - 

| B-Neomycin- itlsewnatory action of the hydrocortisone ie ME denai Appropriate поке DE 

ТТ. indicated as in nonpurulent bacterial, aller- ЖЕ MS em 

.. Hydrocortisc 2) Vo verb Bins anke аат ADVERSE REACTIONS: Articles in the current med- 

Each cc contains Aerosporin® brand Polymyxin B nonpurulent blepharitis; interstitial, scleros- paige da pe an. increase и the prev: 

Sulfate 10,000 units; neomycin sulfate (equivalent ing, postoperative or acne rosacea keratitis; vrbe ине дйн Lass ke ve cede bor 

to 3.5 mg neomycin base) 5 mg; hydrocortisone superficial chemical and thermal burns of sibility of such a reaction should be borne in WESS 

10 mg (1%); thimerosal (preservative) 0.001%. the cornea. Complete literature available on fequest from 2 

The vehicle contains the inactive ingredients cetyl Final classification of the less-than- Professional Services: Dept PRINS A 
alcohol, glyceryl monostearate, liquid petrolatum, effective indications requires further inves- 


polyoxyl 40 stearate, propylene glycol and puri- tigation. BR Burroughs Wellcome Co. 


Diamox preserves the panorama 


Diamox-all forms 
Acetazolamide 





DIAMOX retards loss of peripheral 


vision in glaucoma* by reducing 


secretion of aqueous humor and thus intraocular pressure. 


*In chronic simple (open-angle) glaucoma and secondary glaucoma. 


Before prescribing, consult package insert. 


Indications: Tablets and Paren- 
teral only: For adjunctive treatment 
of: edema due to congestive heart 
failure; drug-induced edema; centren- 
cephalic epilepsies (petit mal, un- 
localized seizures). All forms: Chronic 
simple (open angle) glaucoma, secon- 
dary glaucoma, and preoperatively in 
acute angle closure glaucoma where 
delay of surgery is desired in order 
to lower intraocular pressure. 

Contraindications: When sodium 
and/or potassium serum levels are 
depressed, in marked kidney and 
liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic 
acidosis. Long-term use in chronic 
noncongestive angle closure glaucoma. 

Warning: Although teratogenic 
and embryocidal effects demonstrated 
in mice at more than ten times the 
equivalent therapeutic doses have not 
been evidence@in humans, do not use 
DIAMOX in pregnancy, especially 
during the first trimester, unless 
expected benefits outweigh these 


Precautions: Increasing the dose 
may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse 
reactions common to all sulfonamide 
derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic 
purpura, hemolytic anemia, leuko- 
penia, pancytopenia, agranulocytosis. 
Early detection is advised and if such 
occur, discontinue drug and institute 
appropriate therapy. 

Adverse Reactions: Short-term 
therapy: (minimal) paresthesias, 
particularly a “tingling” feeling in the 
extremities; some loss of appetite, 
polyuria, drowsiness, confusion. 
Long-term therapy: An acidotic state 
may supervene usually corrected by 
bicarbonate. Transient myopia. 


Other: (occasional) urticaria, melena, 
hematuria, glycosuria, hepatic insuf- 


ficiency, flaccid paralysis, convulsions. 
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Diamox Sequels add convenience to control 
Acetazolami 


de Sustained Release Capsules 500 mg. b.i.d. 





. Diamox' Sequels Offer: : 


Acetazolamide 
Simple b.i.d. Schedule Smooth,Round-the-Clock 125 mg./250 mg. Tablets 
Once-in-the-morning, Control ® $ 
once-in-the-evening regimen Continuous drug action 
reduces likelihood of skipped helps even out erratic peak- Acetazolamide Sustained Release Capsules 
doses. pressure periods. i 500 mg. b.i.d. 
Prolonged Therapeutic And DIAMOX Acet- ient : 
Effect" azolamide does not interfere Sodium Асе with E e litat 
Sustained release of med- with the activity of miotics pH to approximately 9.2 


« ication achieves continuous or other topicals. In fact,it Тһе First Family of 

drug action to effectively often provides a complemen- Systemic Glaucoma" Therapy... 
decrease secretion of aqueous tary effect when used with 

humor. miotics. 


... LEDERLE LABORATORIES 
A Division of American Cyanamid Company 
Pearl River, New York 10965 


before enucleation... 


DOT system 


(for diagnosis of ocular tumor) 





ш Specifically for 
32P method. 


ш Provides aural and 
visual count. 

ш Probes and cables may 
be gas sterilized. 

m Lightweight (weighs 
less than 10 Ibs.). 

m Small console 
(8/4 x84" x 1236"). 








DETERMINES BENIGN OR MALIGNANT OCULAR 
LESIONS VIA RADIOACTIVE PHOSPHORUS TEST! (??P) 


M-9030 DOT (Detector-Ocular Tumor) System, EON: includes console, two probes 

(M-9030-1CRA and M-9030-1SRA), footswitch, check source (M-9030-B), 

storage case and tray for ѕїегііігайоп.................................... $3625.00 
M-9030-1CRA Probe, EON: curved, serrated, 4.0mm sensitive йбїатеїег................. 275.00 
M-9030-1SRA Probe, EON: straight, serrated, 4.0mm sensitive іагтеїег. ................. 275.00 
M-9030-2CRA Probe, EON: curved, smooth, 4.0mm sensitive йїатеїег.................... 275.00 
M-9030-2SRA Probe, EON: straight, smooth, 4.0mm sensitive йїатеїег.................. 275.00 
M-9030-3CRA  *Probe, EON: curved, serrated, 3.2mm sensitive йїатеїег................. 375.00 
M-9030-3SRA *Probe, EON: straight, serrated, 3.2mm sensitive діатеїег. . ................ 375.00 
M-9030-ACRA  *Probe, EON: curved, smooth, 3.2mm sensitive діагпеїег. . ................ 375.00 
M-9030-4SRA "Probe, EON: straight, smooth, 3.2mm sensitive diameter.................. 375.00 


Ref., “American Journal of Ophthalmology, November 1974. 
Ophthalmic Surgery, Fall 1974. 


storz 
COMPLETE DESCRIPTIVE BROCHURE AVAILABLE ON REQUEST. 


STORZ INSTRUMENT COMPANY 
3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
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After 30 years, Barnes- 

Hind? Wetting Solution 

still marksthestandard 
of quality by which others are judged. Barnes-Hind Wetting Solution is 
the original wetting agent to contain PVA for greater patient comfort and 
was developed to provide that something extra for the hygienic care of 
hard contact lenses. It's the patented one in the pink bottle that out-sells 
all other wetting agents combined. So, when it's time to recommend a 


wetting solution to your patients, you have 7 Barnes-Hind Pharmaceuticals Inc. 


| | | 895 Kifer Road 
many reasons to think of the pink bottle first. Sunal КОНОМ DOR 
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the best line in sight 


Years ago, we pioneered the contact lens care industry. Ever since, 

Barnes-Hind has accumulated more hard contact lens care data than any 

other company. And as a result, we offer more products than anyone in 

the industry. Every item in the Barnes-Hind line shares the same 

distinguished heritage of thoughtful product research and development 
...research that continues to improve existing products and to innovate 

new ones that meet professional needs. Barnes-Hind offers the most 

elegantly formulated contact lens care products you can recommend, 

designed to be used effortlessly by your patients. Today, Barnes-Hind still 

has a commitment to formulation excellence... the = Barnes-Hind Pharmaceuticals Inc. 


best thing to keep in mind about the best line in sight. Sunnyvale, Calitomia ‘4086 
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* CHORIORETINAL HEREDODEGENERATIONS e 





An Updated Report of La Societe Francaise d'Ophtalmologie 


A. Franceschetti, University of Geneva, Geneva, Switzerland 
. J. Francois, University of Ghent, Ghent, Belgium 
J. Babel, University of Geneva, Geneva, Switzerland 
(With Six Collaborators) 


CHORIORETINAL HEREDODEGENERATIONS includes the most important and up-to-date developments in the field. This 
volume contains: 


e recently proposed concepts (e.g. the lipidosis) 


e clinical entities which have been recently described or better characterized (e.g. the progressive degeneration of the — 
photopic system) 


E 

e concise data on recently introduced techniques (e.g. fluorescein angiography and the averaged electroretinogram) 

e new, accurate and detailed illustrations | 
Tapetoretinal degeneration is defined as a change that is primary, hereditary, progressive, and generally early in the — 
chorioretina, the development of which has begun in an apparently normal way during embryonic life or after birth. As the 
choroid is always involved to some extent, either primarily or secondarily, it seems preferable to substitute for the more 
limited term of tapetoretinal degeneration that of chorioretinal heredodegeneration. 

In order to best cover the subject of hereditary chorioretinal diseases, the two European ophthalmology departments which 
have specialized in genetics and in tapetoretinal degenerations—the Department of Ophthalmology at the University of 
Geneva and the Department of Ophthalmology at the University of Ghent—have worked in collaboration and joined their 
clinical material. Although each chapter has been individually prepared, there has been complete harmony between all three 
writers. Each has given the other authors his documentation, counsel, and criticism; each chapter has been reviewed by the 
other two writers so the report is in every sense the result of teamwork and presents a common conception of the problems 
discussed. 

The aims of this book are to present all aspects of hereditary diseases of the choroid and retina. Some topics discussed are: 

e anatomy (retina, choroid and vitreous) 

e objective and functional examinations 

e techniques of investigation (psycho-physical tests and electrophysiology ) 

e descriptions of the various forms of chorioretinal degenerations 

e sex-linked chorioretinal heredodegenerations 

e discussion of the vitreo-retinal degenerations 

е • associated syndromes (sphyngo-lipidoses, neuro-ophthalmological syndromes) 

e functional anomalies (hemeralopia, achromatopsia, dyschromatopsia) 

e differential diagnosis (pseudo-pigmentary retinopathy) 

* considerations on pathogenesis, discussion of the proposed treatments 

e tapetoretinal degenerations in animals 
e experimental chorioretinal degenerations 
The chapters include historical information, a description of symptoms, the ophthalmoscopical images followed by numerous 
detailed observations, the visual functions, the heredity and the pathogeny. Numerous illustrations present the most typical 
ophthalmoscopical images along with a series of genealogical trees for each clinical entity. After each chapter, there is an 
7 extensive bibliography as complete as possible from the year 1940 onwards. Only the most important of earlier works аге 


mentioned, and those of the authors quoted in the text. 


ACHORIORETINAL HEREDODEGENERATIONS has fifty-three pages of color and a total of 137 full-color illustrations. 
This classic has been printed as a limited edition and will not be reprinted. 


December, 1974. 1496 pp. (7 х 10), 1151 il. (137 in full color), 65 tables, $175.00 
——— = Orders with remittance sent, on approval, postpaid 


301-327 EAST LAWRENCE AVENUE өе SPRINGFIELD e. ILLINOIS e . 62717 





THE CHICAGO OPHTHALMOLOGICAL SOCIETY ANNOUNCES 
THE TWENTY-SEVENTH ANNUAL CLINICAL CONFERENCE 


Friday & Saturday, May 23 and 24, 1975 The Drake Hotel, Chicago, lilinois 
PROGRAM 


Robert J. Brockhurst, M.D. 
Boston, Massachusetts 
Jorge N. Buxton, M.D. 
New York, New York 

D. Jackson Coleman, M.D. 
New York, New York 
William Cooper, M.D. 

New York, New York 

Dan B. Jones, M.D. 
Houston, Texas 


Deborah Pavan-Langston, M.D. 


Boston, Massachusetts 


Arnall Patz, M.D. 
Baltimore, Maryland 


Norman Sanders, M.D. 
North Miami Beach, Florida 
William F. Hughes, M.D. 
Chicago, Illinois 

Frank W. Newell, M.D. 
Chicago, Illinois 


“Uveitis” 

“Comments on Vitreous Surgery” 

“Glaucoma following Keratoplasty” 

“Pre and Postop Considerations in Keratoplasty” 

"Ultra Sound and Preop Work Up of Vitrectomy Patients" 
"Ultrasonography in Ocular and Orbital Tumors" 

“Unilateral Exophthalmos” 

“Ocular and Orbital Tumors” 

“Fungal Keratitis” 

“Management of Nonmicrobial Keratitis” 

“Medical Management of Herpetic Keratitis” 

“Prognostic and Therapeutic Determinants in Herpetic 
Keratitis” 

“Observations on the Natural History and Photocoagulation 
Response of Diabetic Macular Edema” 

“Argon Laser Coagulation in Subretinal Neovascularization” 
“Complications of Intraocular Lenses” 

“Techniques and Complications of Lamellar Keratoplasty” 
Panel Discussion on "What's New in Corneal Therapeutics” 
Moderator 

Panel Discussion on “Tumors of the Eye and Orbit” 
Moderator 


THE THIRTY-FIRST ANNUAL GIFFORD MEMORIAL LECTURE 


Dr. Lorenz E. Zimmerman, Washington, D. C. 
Friday, May 23, 1975 - 11:10 A.M. 


Fee: $100.00 REGISTRAR Mrs. Arlyne R. Schulz 
(includes Round Table Luncheons 1206 Oakwood Drive 
and Dinner Dance on Friday Evening) McHenry, Illinois 60050 





BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 12, 1975 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 
University of California, Davis 

Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, Physiology, 
Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, Neuro-ophthalmology, 
Optics and Theory of Refraction. 


Instructors include Doctors B. Crawford, C. Beard, P. Boeder, A. Dellaporta, P. Ellis, M. Hall, J. 
Hetherington, Jr., M. Hogan, A. Jampolsky, R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, Н. Shaffer, Н. 
Sogg, W. Stell, P. Thygeson and many others on the faculty of 50. 


Tuition $675.00. For further information and application forms, please write to J.W. Bettman, M.D., 
Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 
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EPIFRIN® 
(1-еріперһгіпе) ophthalmic solution 
0.2596 *, 0.5%, 196, 2% 


Indications: Chronic simple glaucoma. 
Contraindications: Should not be used in patients 
who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute 
attack. 


Warnings: Undesirable side reactions may include: 


eye pain or ache, browache, headache, 
conjunctival hyperemia and allergic lid reactions. 


FFE aT р 76: Ae T 


Adrenochrome deposits in the conjunctiva and 
cornea after prolonged epinephrine therapy have 
been reported. Epinephrine has been reported 
to produce macular edema in some арћакіс 
patients and should be used with caution in 
these patients. 


Precautions: Epinephrine in any form is relatively 
uncomfortable upon instillation. However, 
discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a 
narrow angle since dilation of the pupil may 
trigger an attack of glaucoma. 


Dosage and Administration: The usual dosage is 1 
drop in the affected eye(s) once or twice daily. 
However, the dosage should be adjusted to meet 
the needs of the individual patients. This is made 
easier with Epifrin available in four strengths. 
Note: Protect from excessive light and heat. 

If the solution discolors or a precipitate forms it 
should be discarded. Not for injection. 

How Suppliedz 0.2595 strength available in 15 cc. 
plastic dropper bottles. 

0.5%, 1.0% and 2.0% in 5 cc. and 15 cc. plastic 
dropper bottles. On prescription only. 
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IRVINE, CALIFORNIA 
POINTE CLAIRE, P.Q. CANADA 
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Carol Brierly e 


Marvin С. Korengold, M.D. • 


Joel Posner, M.D. * 


Ellen Hartley e 





. Inthe April PRISM: 
an in-depth look at some new 
and old concerns to medicine 


FOR-PROFIT HOSPITALS: 
CAN THEY REALLY WORK TOGETHER 
WITH THE MONEY BOYS? 


While Big Business is bringing much-needed 
capital and improved management techniques to 
investor-owned hospitals, its profit approach 
raises questions of real concern to physicians: 
When dollars come first, will quality of care 
suffer? Will profit-minded management interfere 
in medical affairs? 


HOW--AND WHY--WE STARTED A PSRO 


What motivated some Washington, D.C., physicians 
to form a PSRO even before the federal legislation 
was passed? What were their colleagues’ reactions? 
What problems were encountered? Why is the 
author glad they took the initiative when they did? 


THEY’RE AFTER THE KILLERS 
ON JUSSI’S PLATE 


Why does a poor rural region in Finland have 
one of the world's highest rates of cardio- 
vascular deaths? What steps are community 
health specialists taking to reduce the rate? Why 
will their success or failure perhaps have 
implications far beyond Finland's borders? 


QUALITY CARE FOR PRISON PATIENTS 


Since health care in most U.S. prisons and jails 

is inadequate, how did Miami, Florida, break 
away from this dreary national pattern to set 

up a progressive and sophisticated new program? 
What were the elements that contributed to the 
dramatic improvement in health care? 
























[> [> | ¢ On the Challenges of Medical Change 
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“MUROCOLL EPINEPHRINE 1% 


As (L-Epinephrine Bitartrate 1.82%) - PRODUCT #291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


* Aids in breaking posterior synechiae in uveitis, 


#292 Ssg 

"уш ormmmame |22} — Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as а 
EPEI3 |2: preservative and bacteriostatic agent is also available as Murocoll Epinephrine 

ipu] MM 23 2% (as Bitartrate 3.64%), Product #29. 


121 LIBERT 
QUINCY 69, MASS., 
BAA 
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Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 





Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. Ex only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


“BECKER ET AL. TR. SEC. А.М,А. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES Е 
121 Liberty Street — Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 
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EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
ANNOUNCES A CONGRESS ON 


RECENT ADVANCES 
IN DIAGNOSIS AND MANAGMENT OF 
CONDITIONS OF THE 
CHOROID-RETINA-VITREOUS 


JUNE 5, 6, 7, 1975, BOSTON 


Thomas Aaberg, M.D. 
Pierre Amalric, M.D. 
Budd Appleton, M.D. 
Anton Banko 

Thomas Behrendt, M.D. 
Isaac Ben-Sira, M.D. 
Milton Boniuk, M.D. 
Robert Brockhurst, M.D. 
David Campbell, M.D. 
Jackson Coleman, M.D. 
lan Constable, M.D. 
Glynne Couvillion, M.D. 
Francois Delori, Ph.D. 
Nicholas Douvas, M.D. 
Daniel Eichenbaum, M.D. 
Terry Ernest, M.D. 

Jay Federman, M.D. 
Richard Field, M.D. 
Robert Foos, M.D. 


MacKenzie Freeman, M.D. 


Dwain Fuller, M.D. 
Wayne Fung, M.D. 

Hans Grieshaber 

Sohan Hayreh, M.D. 
Tatsuo Hirose, M.D. 
William Hutton, M.D. 
Allan Kreiger, M.D. 
Edward Maumenee, M.D. 


FACULTY: 


Wallace McMeel, M.D. 
Alice McPherson, M.D. 
Robert Machemer, M.D. 
Ronald Michels, M.D. 
Frank Myers, M.D. 

Ichiro Okamura, M.D. 
Edward Okun, M.D. 

Conor O'Malley, M.D. 
Sven Osterlin, M.D. 

Arnall Patz, M.D. 

Gholam Peyman, M.D. 
Oleg Pomerantzeff, D.Eng. 
Ronald Pruett, M.D. 
Charles Riva, Ph.D. 

Alain Rousseau, M.D. 
Charles Schepens, M.D. 
Michael Shea, M.D. 
Bradley Straatsma, M.D. 
David Swann, Ph.D. 
William Tasman, M.D. 
Felipe Tolentino, M.D. 
Wichard van Heuven, M.D. 
Charles Vygantas, M.D. 
Alexander Vodovozov, M.D. 
Robert Watzke, M.D. 

Paul Wetzig, M.D. 

Keith Zinn, M.D. 


The purposes of this Congress are to disseminate to all ophthalmologists 1) the most recent informa- 
tion regarding the practical considerations for selecting patients for various forms of vitreous sur- 
gery, plus the techniques and expectations for success; 2) The latest technological advances that 


will enhance the management of common macula and circulatory disorders. 


REGISTRATION: 


PHYSICIANS $200 
RESIDENTS $100 
PHYSICIANS WIVES $60 


H MACKENZIE FREEMAN, M.D. 
EYE RESEARCH INSTITUTE OF RETINA FOUNDATION 
20 STANIFORD STREET 
BOSTON, MASS 02114 





~ BRIGHT, LIGHT 
& FIBERLITE 


The Kowa 51-2 Zoom Optic Fiber Slit-Lamp Microscope. 


With optic fibers to lead the extremely brilliant, 150 
watt, 15v., light from the lamp to where you want it, 
heat isn’t a problem with the SL-2. The parts which 
you touch are always cool. 


The light (3.3 Ib.) instrument allows you to move 
and move it freely. You can take it bedside, cribside, 
clinic, office, lab., and into the O.R., pre- or post-op. 


» While compact, nothing has been left out in SL-2 


scopic, binocular zoom magnification, 

, 0-10mm. slit w adjustment, brightness 

control, all are built in, continuous and smooth, 

under your control. Cobalt, green filters and finger 
built in for further convenience. 


hruby oystick control stand 
nical ust і complete photographic 


The unique SL-2 is now available fron 


М) 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
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Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.12576 may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
So that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


| Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 

SOLUTION) 

in the diagnosis and 
‚ treatment of accom- 

modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE" 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucome, especially glaucoma following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Cauton should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyis recommended prior toinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM* 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03*6 solution; 3.0 mg. package for 0.0696 solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.2596 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 
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THIRTEENTH NEW YORK 
EYE AND EAR INFIRMARY 


SPRING CONTACT LENS 
SEMINAR 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 


AND THE 
CONTACT LENS DIVISION 
AND 
CORNEAL CLINICS 
OF THE 
NEW YORK EYE AND EAR 
INFIRMARY 


MAY 17, 1975 
MARRIOTT’S ESSEX HOUSE 
NEW YORK CITY 


kak 


JORGE N. BUXTON, M.D. 
FRANK B. HOEFLE, M.D. 
JAMES J. KOVERMAN 


*** 


GUEST SPEAKERS 
JOSEPH BALDONE, M.D. 
CHESTER BLACK, M.D. 
OLIVER DABAZIES, M.D. 
JACK HARTSTEIN, M.D. 
WHITNEY G. SAMPSON, M.D. 
OTHERS TO BE ANNOUNCED 


nae 


“HARD vs SOFT CONTACT LENSES FOR 
COSMETIC USE” 


“INTRA-OCULAR LENSES vs CONTACT 
LENSES IN APHAKIA” 
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Registration Fee: 
$50.00 (Luncheon and Cocktail Reception included) Resi- 
dents: $25.00 


For Registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
e New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 































REWARDING SITUATIONS 
... for Ophthalmologists 



































Your choice of private practice, 
group, hospital and industrial 
situations immediately available 
throughout the U.S. A per- 
sonalized, confidential and AB- 
SOLUTELY COST-FREE service, 
providing a depth of specialized 
expertise in matching the goals 
and qualifications of Physicians 
with the opportunities and re- 
quirements of clients. Sent c. v. to 
Paul Switzer, President. 





WORLD WIDE HEALTH 
CONSULTANTS, INC. 


(The Selective Physician's 
Placement Service) 
919 Third Ave. New York, N.Y. 10022 
Tel. (212) 421-1240 





SECTION OF OPHTHALMOLOGY 


















Puerto Rico Medical Association 
Announces its Annual Summer Meeting for 
the Practicing General Ophthalmologist 
July 25, 26, and 27, 1975 






Cerromar Hotel 
Dorado, Puerto Rico 00646 





Guest Speakers: 
Peter Ballen, M. D. 
Robert S. Coles, M. D. 
Paul Henkind, M. D. 
Robert S. Jampel, M. D. 
Thomas H. Pettit, M. D. 
Felix Sabates, M. D. 
Abraham Schlossman, M. D. 


REGISTRATION FEE: $75.00- Payable to Annual 
Ophthalmology Convention of Puerto Rico 


For further information write to: 
Caleb Gonzalez, M. D. 

El Centro 1 Penthouse Suite 1502 

500 Munoz River Avenue 

Hato Rey, Puerto Rico 00918 








Dioptron 


Let Coherent put a | 
Dioptron™ in your | 
practice. The Diop- 
tron automatic ob- 
jective refractor is 
the newest instru- 
ment for making a 
busy practice more 
efficient. Routine 
refractions go faster 
starting with an ac- 
curate, objective ^r 
finding. Sphere, E 
cylinder and axis— printed on a card 
for direct placement in the phoropter. 
A rapid subjective refinement is all 
that's required. 

Now, Coherent makes it as simple to 
acquire a Dioptron as it is to use it! Our 
unique rental program lets your as- 
sistant drive a Dioptron for a small 
monthly rental. Just like renting a car, 
an office copier or a computer, your ob- 
ligation is one month at a time. No 





worry about ob- 
solescence and no 
big capital invest- 
ment. 

Now is the idea 
time to Rent-A- 
Dioptron for your 
practice. To get th 
details on the 
number one auto- 
refractor club, call 
Coherent at (415) 
493-2111 or write 


Coherent Radiation, Department A, 
3210 Porter Drive, Palo Alto, Californie 
94304. Dioptron.. 


. look into it. 














I'm interested in the Rent- A-Dioptron 
program. Please tell me more. 
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When a highly potent 
long-acting miotic 
is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


* Needs no refrigeration 
* Needs no reconstitution 
* Needs no eyedropper 
* Stable at room temperature 
forthree years 
HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 
in active uveal inflammation, and in 
most cases of narrow-angle glaucoma. 











When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


e Oral carbonic anhydrase inhibitor 

e Partially suppresses secretion of 
aqueous humor 

* Best used as adjunct to miotics 

* Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

* Lowered intraocular pressure may be 
maintained for6to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 
or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. е 














For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please see following page. 








OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 





(DEMECARIUM BROMIDE| MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal inflammation; most 
cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution to patients with 
myasthenia gravis who are on systemic anticholinesterase therapy; con- 
versely, systemic anticholinesterase drugs for myasthenia gravis should 
be added cautiously. Succinylcholine should be administered with extreme 
caution before or during general anesthesia, because of possible respira- 
tory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neo- 
nate. During pregnancy weigh potential benefits against possible hazards 


Precautions: Gonioscopy is recommended before therapy. Do not use, or 
use cautiously, when an intraocular inflammatory process is present. 


Compression of the lacrimal sac during and following instillation for a 
minute or two minimizes drainage into the nasal chamber. Wash hands 
immediately after instillation. Discontinue use if salivation, urinary incon- 
tinence, diarrhea, profuse sweating, muscle weakness, respiratory difficul- 
ties, shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and pesticides 
(gardeners, organophosphate-manufacturing plant or warehouse workers, 
farmers, residents of communities which are undergoing insecticide spray- 
ing or dusting, etc.) should be warned of added systemic effects possible 
from absorption through the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing changes may be advisable. 


Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchiai asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epi- 
lepsy, parkinsonism, and other disorders that may respond adversely to 
vagotonic effects. Use extreme caution before intraocular surgery because 
of the possibility of hyphema. 

Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and erythro- 
cytes, with resultant systemic effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, brow ache, headache, and induced myopia 
with visual blurring; activation of latent iritis or uveitis; retinal detach- 
ment has been reported occasionally. Iris cysts may form, enlarge, and ob- 
scure vision, more frequently in children; cysts usually shrink when the 
miotic is discontinued but, rarely, may rupture or break free into the 
aqueous. Frequent examination is advisable. 

Prolonged use may cause conjunctival thickening and obstruction of 
nasolacrimal canals. If systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vomiting, diarrhea, dyspnea, 
bradycardia, cardiac irregularities), parenteral administration of atropine 
is indicated: 0.4 fo 0.6 mg or more for adults, proportionately less for 
children; artificial respiration may be required. Similar therapy is indicated 
for overdosage. 


Lens opacities have been reported, and routine slit-lamp examinations 
should accompany prolonged use. Paradoxical increase in intraocular pres- 
sure may occur and be alleviated by a mydriatic. 

Dosage and Administration: Initial titration and dosage adjustments must 
be individualized to obtain maximal therapeutic effect. Patient must be 
observed closely during initial period. If response is not adequate within 
first 24 hours, consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, consult pre- 
scribing information for full details. 

Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser containing 0.125 or 
0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative. 


For more detailed information, consult your MSD representative or see full pre- 
scribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 


TABLETS, 50 mg 


(DICHLORPHENAMIDE| MSD) 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels 
of sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 

Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 

Precautions: Potassium excretion is increased and hypokalemia may 
develop with brisk diuresis, when severe cirrhosis is present, or during con- 
comitant use of steroids or ACTH. Interference with adequate oral electro- 
lyte intake will also contribute to hypokalemia. Hypokalemia can sensitize 
or exaggerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treated by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 

Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, 
renal calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, 
thrombocytopenia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, dizziness, ataxia, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue 
How Supplied: Tablets containing 50 mg dichlorphenamide 
each, in bottles of 100. 

For more detailed information, consult your MSD representative MERCK 


or see full prescribing information. Merck Sharp & Dohme. SHARP: 
Division of Merck & Co., INC., West Point, Pa. 19486 D 
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OUR CONCEPT IS CLEAR 


INDICATIONS: exposure keratopathy, corne- 
al exposure, lid scarring with exposure 
keratopathy, ptosis surgery, dry eye (keratitis 
sicca). Useful in those conditions where 
corneal exposure occurs and a moist chamber 
is desirable. Vision is not hindered or 
occluded. 


PLIABLE 
CONTOUR FITTED 
HYPOALLERGENIC 


AVAILABILITY: In boxes of 12 units each 


Expo Bandage @ $3.60/dozen 





INDICATIONS: Traumatic reconstruction of 
lacerated canaliculus and those cases involving 
dacrocystorhynostomy with obstruction of 
the common canaliculus and in children with 
lacrimal obstruction. 


CONSTRUCTION: Two specially arched 
stainless steel probes bonded to an inter- 
mediary length of silicone tubing. 


AVAILABILITY: Each intubation set is indi- 
vidually packaged and sterile. Adult and 
Pediatric sizes. 


Canaliculus Intubation Set (Adult or Pediatric) @ $7.00 ea. 





TOTAL 





'make all checks payableto PROCEDURE MEDICAL PRODUCTS Ltd. 
P. O. BOX 229 NEW YORK, N.Y. 10033 
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TEL: (201)444-0300 
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gentamicin sulfate, USP 4 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 





DESCRIPTION Gentamicin sulfate is a water-sol- 
uble antibiotic of the aminoglycoside group active 
against a wide variety of pathogenic gram-negative 
апа in bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile, 
aqueous solution buffered to approximately pH 7 for 
use in the eye. Each ml. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), disodium phos- * 
phate, monosodium phosphate, sodium chloride, 
and benzalkonium chloride as a preservative 

GARAMYCIN Ophthalmic Ointment is a sterile 
ointment, each gran containing gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin) in a bland base of 
white petrolatum, with methylparaben and ргору!раг- 
aben as preservatives. 

ACTIONS The gram-positive bacteria against which 
gentamicin sulfate is active include coagulase-posi- 
tive and coagulase-negative staphylococci, includi 
certain strains that are resistant to penicillin; Group 
beta-hemolytic and nonhemolytic streptococci; anc 
Diplococcus pneumoniae. The gram-negative bac- 
teria against which gentamicin sulfate is active in- 
clude certain strains of Pseudomonas aeruginosa, 
indole-positive and indole-negative Proteus species, 
Escherichia coli, Klebsiella pneumoniae (Friedland- 
er's bacillus), Haemophilus influenzae and Haemo- 
philus aegyptius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of 
Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients 
treated with gentamicin at the present time, this may A 
occur in the future as resistance has been produced 
with PEN vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment 
of infections of the external eye and its adnexa caused 
by susceptible bacteria. Such infections embrace 
conjunctivitis, keratitis and keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic 
Solution and Ointment are contraindicated in pa- 
tients with known hypersensitivity to any of the com- 
ponents. 

WARNINGS GARAMYCIN Ophthalmic Solution is 
not for injection. It should never be injected subcon- 
junctivally, nor should it be directly introduced into 
the anterior chamber of the eye 

PRECAUTIONS Prolonged use of topical antibi- 
otics may give rise to overgrowth of nonsusceptible 
organisms, such as fungi. Should this occur, or if irri- 
tation or hypersensitivity to any component of the 
drug develops, discontinue use of the preparation 
and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing 4 
ADVERSE REACTIONS Transientirritation has been 
reported with the use of GARAMYCIN Ophthalmic 
Solution. 

Occasional burning or stinging may occur with the 
use of GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN 
Ophthalmic Solution: instill one or two drops into the 
affected eye every four hours. In severe infections, 
dosage may be increased to as much as two drops 
once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a srnall 
amount to the affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solu- 
tion — Sterile, 5-ml. plastic dropper bottle, sterile, 
boxes of one and six. Store away from heat. 

GARAMYCIN Ophthalmic Оіпітепі – Sterile, 
Y%-ounce tube, boxes of one and six. Store away from 


neat NOVEMBER 1973 


For complete details, consult package insert or litera- 
ture available from your Schering Representative; or 
Professional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033 n 


. Schering Corporation 
Kenilworth, N.J. 07033 





eye opener in 
bacterial 
conjunctivitis 

m Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-negative H. influenzae, E. coli, K. pneumoniae. 
M. lacunata, Enterobacter aerogenes (formerly Aero- 


bacter), H. aegyptius and Neisseria sp., including 
N. gonorrhoeae. 


m Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-positive staphylococci and streptococci, 
including D. pneumoniae 


m Clears up infections'of the external eye and 
adnexa due to problem organisms: P aeruginosa 
(certain strains) and Proteus sp. (sensitive strains, 
both indole-positive and - negative). 


m Clears up infections” of the external eye and adnexa 
generally without sensitivity reactions and irritation. 
No significant organism resistance to date. This may 
occur in the future. Resistance to gentamicin 

has been produced (with difficulty) in vitro 

by repeated exposures. 


Clears up 
external eye infections: 
caused by a wide range 
of ocular pathogens 


*due to susceptible organisms. 


WIDE GRAM-NEGATIVE SPECTRUM AND GRAM-POSITIVE ACTIVITY 


GARAMSCIN OPHTHALMIC 


gentamicin sulfate u.s.. Solution-Sterie  . 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 


Copyright © 1975, Schering Corporation. All rights reserved 


Ointment-Sterile 


SWW-4970 


A sight for sore eyes. 


And tor red eyes. 
And hot, 


scratchyeyes. - 


Albalon (naphazoline HCl) is an effective ocular 
decongestant that works fast to relieve painful, 
irritated, unsightly eyes. Its vasoconstricting activity 
lasts and lasts; for three hours or more with just one 
application — even with repeated insult. So Albalon 
gives your patients real convenience, plus the economy 
of fewer doses, to go along with their comfort. 

Unlike decongestants with aqueous vehicles, 
Albalon helps prevent corneal drying. It’s formulated 
with soothing, protective Liquifilm * (polyvinyl alcohol 
1.496) which lubricates the eye and prolongs drug 
contact time. 

And Albalon has “Rx only” status. You determine 
how many refills a patient gets. So while Albalon's 
controlling those dry painful eyes, you're controlling 
Albalon. 


Albalon: 
(naphazoline HCI) 01% 


INDICATIONS 

For use as a topical ocular vasoconstrictor 
CONTRAINDICATIONS 

Hypersensitivity to the components of this preparation. 
WARNINGS 

Should not be used in patients with narrow angle glaucoma. 

If irritation persists, or increases, discontinue use 
PRECAUTIONS 

This preparation should be used only with caution in the presence 
of hypertension, cardiac irregularities, hyperglycemia (diabetes), 
hyperthyroidism 

ADVERSE REACTIONS 

Pupillary dilatation, increase in intraocular pressure, systemic 
effects due to absorption (i.e., hypertension, cardiac irregularities, 
hyperglycemia) 

DOSAGE AND ADMINISTRATION 

One to two drops instilled in each eye every three to four hours 
or less frequently, as required to relieve symptoms 


AlleRGAN 


Irvine, California 
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supplies: for motor head, focusing and zoom, electronic flash, 
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Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. Or 
phone (212) 730-4400. 


In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 
2S6. Or phone (416) 449-4660. 
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HUMORSOL 


(DEMECARIUM BROMIDE MSD) 


* Needs no refrigeration 

* Needs no reconstitution 

* Needs no eyedropper 

e Stable at room temperature 
forthree years 


HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 

in active uveal inflammation, and in 

most cases of narrow-angle glaucoma. 

















When baseline miotics 
arent enough... 


TABLETS, 50 mg 
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* Oral carbonic anhydrase inhibitor 

* Partially suppresses secretion of 
aqueous humor 

* Best used as adjunct to miotics 

* Onset cf action usually within an hour; 
maximal effect is observed in 2to 4 hours 

* Lowered intraocular pressure may be 
maintained for 6to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 
or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
i their acidosis may be increased. 

















For brief summaries of prescribing information on 
DARANIDE and HUMORSOL , please see following page. 
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versely, systemic anticholinesterase drugs for myasthenia gravis should 
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Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neo- 
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Precautions: Gonioscopy is recommended before therapy. Do not use, or 
use cautiously, when an intraocular inflammatory process is present. 
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ties, shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and pesticides 
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from absorption through the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing changes may be advisable. 


Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchial asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epi- 
lepsy, parkinsonism, and other disorders that may respond adversely to 
vagotonic effects. Use extreme caution before intraocular surgery because 
of the possibility of hyphema. 


Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and erythro- 
cytes, with resultant systemic effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, brow ache, headache, and induced myopia 
with visual blurring; activation of latent iritis or uveitis; retinal detach- 
ment has been reported occasionally. Iris cysts may form, enlarge, and ob- 
scure vision, more frequently in children; cysts usually shrink when the 
miotic is discontinued but, rarely, may rupture or break free into the 
aqueous. Frequent examination is advisable. 

Prolonged use may cause conjunctival thickening and obstruction of 
nasolacrimal canals. If systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vomiting, diarrhea, dyspnea, 
bradycardia, cardiac irregularities), parenteral administration of atropine 
is indicated: 0.4 tg 0.6 mg or more for adults, proportionately less for 
children; artificial respiration may be required. Similar therapy is indicated 
for overdosage. 


Lens opacities have been reported, and routine slit-lamp examinations 
should accompany prolonged use. Paradoxical increase in intraocular pres- 
sure may occur and be alleviated by a mydriatic. 

Dosage and Administration: Initial titration and dosage adjustments must 
be individualized to obtain maximal therapeutic effect. Patient must be 
observed closely during initial period. If response is not adequate within 
first 24 hours, consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, consult pre- 
scribing information for full details. 


Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser containing 0.125 or 
0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative. 


For more detailed information, consult your MSD representative or see full pre- 
scribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Ра. 19486 


TABLETS, 50 mg 


(DICHLORPHENAMIDE| MSD) 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels 
of sodium or potassium are depressed Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 

Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 

Precautions: Potassium excretion is increased and hypokalemia may 
develop with brisk diuresis, when severe cirrhosis is present, or during con- 
comitant use of steroids or ACTH. Interference with adequate oral electro- 
lyte intake will also contribute to hypokalemia. Hypokalemia can sensitize 
or exaggerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treate d by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 

Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, 
renal calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, 
thrombocytopenia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, dizziness, ataxia, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue. 
How Supplied: Tablets containing 50 mg dichlorphenamide 
each, in bottles of 100. 


For more detailed information, consult your MSD representative MERCK 


or see full prescribing information. Merck Sharp & Dohme, S 
Division of Merck & Co., INC., West Point, Pa. 19486 DOHME 
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An autorefractor' 
| You gotta 
be kiddi 


It’s hard enough to find good help. Besides, patients can hardly get appointments I’m 
so far behind. And time for surgery—I just get up earlier. My wife 
already complains she never sees me. And you tell me I need an autorefractor? 









o> 





Need we say more. 


Call f 2 th tal t eto yourself à : 
A eS е y 3 I'm interested in the Rent- A-Dioptron 


: к { program. Please tell me more. 
Doctoring can be fun again. To get details on 


Name 





the number one autorefractor club call Coherent Er 


at (415) 493-2111 or write Coherent Radiation, City 








Telephone 








Dept. A, 3210 Porter Drive, Palo Alto, CA 94304. 
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The logical choice 
for enzymatic zonulysis 


CATARASE — . 
chymotrypsin N.E | 
300 units) 

in the unique : 
two-chamber univial 







e provides a 1:5000 solution 
e ensures sterility 

e easy to prepare 

e always fresh 


INDICATION: This drug is indicated for enzymatic 
zonulysis for intracapsular lens extraction. 


CONTRAINDICATIONS: 1. High vitreous pressure and 
gaping incisional wound. 2. Congenital cataracts. 3. Pa- 
tients under age of 20 years. 


PRECAUTIONS: Chymotrypsin, N.F. powder or solution ! 
should not be autoclaved, and only clear freshly рге- 

pared solutions should be used. Syringes and instru- 

ments should be free of alcohol or disinfectants which 

may inactivate the enzyme. The enzyme solution should 

be freshly prepared. Discard unused portion. The enzy- 

matic action will not lyse the synechiae that may exist 

between the lens and other structures of the eye. These 

synechiae should be dealt with in the usual way. 

The usual precautions for all parenteral injections 
should be taken. Catarase should be used with caution 
or not at all in patients with a history of sensitivity to 
chymotrypsin or similar products. 


ADVERSE REACTIONS: Transient increases in intraoc- 
ular pressure, moderate uveitis, corneal edema and stria- 
tion have been reported. Delayed healing of incisions has 
been reported but not confirmed. 


See Package Insert for Full Prescribing Information 


SMP Division 


Cooper Laboratories (PRR.), Inc 
San German, Puerto Rico 00753 
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BRIGHT, LIGHT 
& FIBERLITE 


The Kowa SL-2 Zoom Optic Fiber Slit-Lamp Microscope. 


With optic fibers to lead the extremely brilliant, 150 
watt, 15v., light from the lamp to where you want it, 
heat isn't a problem with the SL-2. The parts which 
you touch are always cool. 


The light (3.3 Ib.) instrument allows you to move 
and move it freely. You can take it bedside, cribside, 
clinic, office, lab., and into the O.R., pre- or post-op. 


While compact, nothing has been left out in SL-2 


design. Stereoscopic, binocular zoom magnification, 
5X to 20X, 0-10mm. slit width adjustment, brightness 
control, all are built in, continuous and smooth, 
under your control. Cobalt, green filters and finger 
stabilizer are also built in for further convenience. 


Options include hruby lens, joystick control stand 
(to speed clinical use) and complete photographic 
attachments. 


The unique SL-2 is now available from Keeler. 


» 456 Par 








DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF ILLINOIS ABRAHAM LINCOLN SCHOOL OF MEDICINE 


ANNOUNCES 


A THREE DAY VITREOUS COURSE TO BE HELD JUNE 24-26, 1975 


Curriculum will encompass the practical aspects of vitreous surgery including indications, instrumentation, surgi- 
cal techniques and practical experience. 


On June 24 and 25 a series of lectures will be held for those who wish limited participation. Time 8 am to noon. 
Supervised animal surgery will be provided for those enrolling in entire course. 

Registration Fee for Entire Course- $500 Lecture Series Only-$50 a day 
Faculty 


Gholam A. Peyman, M.D. - Program Chairman and Course Director 

Morton F. Goldberg, M.D. 

David J. Apple, M.D. 

Felipe Huamonte, M.D. 

Michael Goldbaum, M.D. 

James E. Puklin, M.D. For additional information 
Ms. Janet Nugent 
1855 West Taylor Street 
Chicago, Illinois 60612 








_ Cortisporin°Ophthalrr 
are potent yet gentle. 
—Potent antibacterial action works 


against a wide range of suscepti- 
‘ble pathogens. 





Because Burroughs Wellcome Co. 
agrees with recent F.D.A. recom- 
mendations that products like 
Cortisporin® Ophthalmic Ointment 
and Suspension should be pre- 
scribed only by physicians with 
special training and knowledge in 
ophthalmology—this message is for 
your eyes only. 





—Gentle anti-inflammatory effect 
works against swelling, pain, itch- 
ing and corneal neovasculariza- 
tion. 


—Two sterile forms: Ointment and 
Suspension. 


эс 


mmission 0n Allied yy 
Ca 


in Ophthalmology 


INCORPORATED 1969 


YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant In Ophthalmology! 


CERTIFICATION will document competence and ability. 
CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, Ophthalmic 
Assistant-A, and Ophthalmic Technician. Examination may be waived for the Ophthalmic 
Assistant-B who meets certain criteria. The oral/practical test for Ophthalmic Technicians is 
given in September at the annual meeting of the Joint Commission on Allied Health Personnel in 
Ophthalmology. Help your assistant to participate in this program sponsored by physicians 
representing all of the major organizations in ophthalmology. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


JOINT COMMISSION 
ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 


1575 University Avenue 
St. Paul, Minnesota 55104 






















Бак This product is contraindi- 
cated in acute purulent conjunctivitis and blepha- 
"ritis; tuberculous, fungal or viral lesions of the 
"skin or eye, including herpes simplex, dendritic 
eratitis, vaccinia or varicella; and conditions in- 
с the posterior segment of the eye. It is also 
traindicated in those individuals who have 
oim hypersensitivity to any of its components. 


ADIT. Extended ophthalmic use of topical 
steroid therapy may result in glaucoma with pos- 
sible damage of the optic nerves, posterior sub- 
capsular cataract formation, or may aid in the 
establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It 
is advisable that intraocular pressure be checked 
frequently. In those diseases causing thinning of 
the cornea, perforation has been known to occur 
with the use of topical steroids. As with any anti- 
biotic preparation, prolonged use may result in 
the overgrowth of nonsusceptible organisms, in- 
cluding fungi. Appropriate measures should be 
taken if this occurs. 

ADVERSE REACTIONS: Articles in the current med- 
ical literature indicate an increase in the preva- 
lence of persons allergic to neomycin. The pos- 
sibility of such a reaction should be borne in mind. 


Complete literature available A dei peak from 
Professional Services Dept. Р! 




















I$: Based on a review of this drug 
National Academy of Sciences— 
tional Research Council and/or other in- 

lion, FDA has classified the indications 


Each gram contains Aerosporin*"b "brand Poli 
B Sulfate 5,000 units; zinc bacitr in«400 
neomycin sulfate (equivalent to 3.' mgl T 
base) 5 mg; hydrocortisone 10 mg (196) 
white petrolatum qs. Tubes of ¥% oz with о 
mic tip. 


Suspension . 


myxin B- Messi 


Each cc contains Aerosporin® brand Polymyxin B 
Sulfate 10,000 units; neomycin sulfate (equivalent 
to 3.5 mg neomycin base) 5 mg; hydrocortisone 
10 mg (1%); thimerosal (preservative) 0.001%. 
The vehicle contains the inactive ingredients cetyl 
alcohol, glyceryl monostearate, liquid petrolatum, 
polyoxyl 40 stearate, propylene glycol and puri- 
fied water. Bottles of 5 cc with sterile dropper. 








‘Pos ibly” effective: For the treatment of 

urulent bacterial infections of the eye 
due to organisms sensitive to the antibiotic 
ingredients of the drug and when the anti- 
inflammatory action of the hydrocortisone is 
indicated as in nonpurulent bacterial, aller- 
gic, vernal and phlyctenular conjunctivitis; 
nonpurulent blepharitis; interstitial, scleros- 
ing, postoperative or acne rosacea keratitis; 
superficial chemical and thermal burns of 
the cornea. 

Final classification of the less-than- 
effective indications requires further inves- 
tigation. 





3x Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 


THE FIRST 
J INTERNATIONAL PHOTOCOAGULATION CONGRESS 


TY 


Columbia University 


College of Poya SIS and Surgeons 
an 
The Edward S. Harkness Eye Institute 


The Waldorf-Astoria New York 
September 28 - October 1, 1975 


Co-Sponsors 


Carl Zeiss, Inc. Coherent Radiation 
Alcon Laboratories, Inc. 
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THE FIRST 
INTERNATIONAL PHOTOCOAGULATION CONGRES 








Y PROGRAM 4 


€ The Instrumentation and Technical Parameters of е The Indications, Contraindications, Complications, апі 
Photocoagulation Technical Photocoagulation Approaches to Peripheral 
Chorioretinal Diseases: 
Е @ The Ocular Histopathologic Response to Xenon-arc апа Degenerations 
Laser Photocoagulation Detachments 
Retinoschisis Я 
ү ө The Prephotocoagulation Evaluation/Preparation and Tumors E 
p- Postphotocoagulation Management of the Patient Inflammatory Diseases 
@ The Current Diagnostic Approach, Indications, е The Indications and Photocoagulation Techniques for 
Complications and Photocoagulation Techniques with Anterior Segment Diseases: 
Retinal Vascular Diseases: Photoiridotomy E 
Diabetic Retinopathy Iris Cysts Er 
Retinal Vascular Occlusion Photomydriasis 8 
Proliferative Sickle Retinopathy lIridocyclitic Membranes > 
Retrolental Fibroplasia Photocoreplasty "% 
Eales’ Disease Laserotrabeculotomy 
Coats’ Disease Other Glaucoma Procedures 
È Leber's Retinopathy 


Other Retinal Vascular Abnormalities € The Basic Principles, Application, and Interpretation о 


Ancillary Diagnostic Examinations (Fluorescein Angic 
graphy, Hemobarometry, Hemotopography, and 
Macular Function Tests) t 


@ The Classification, Evaluation and Photocoagulation 
Therapy of Diseases of the Macula: 
Central Serous Detachment of Sensory Retina E 
(CSC, CSR) 3 

Retinal Pigment Epithelial Detachment ———— 
Senile Atrophic and Exudative Maculopathy Credit in Category 1 A.M.A. Award for twenty-one hours. 
Angioid Streaks 
Subretinal Neovascularization 
Other Maculopathies Continued —» _ 


September 28—October 1, 1975 


| THE FIRST INTERNATIONAL PHOTOCOAGULATION CONGRE: $ 


The Waldorf-Astoria 
New York, New York | 
Үе$, O My wife and | [3 | will be attending i 
Congress Registration (fee includes reception, cocktail party, and banquet) [I Physicians $390.00 [ ]Wives $125. 00. л 
Optional workshops for Registrants [_] Physicians $30.00 Be 
NAME x 
a STREET QTY. — — STATE. iP GOD 





TELEPHONE NO. 





н А “Foreign cancellations will have | 
Enclosed is my check for $. | ^ (Foreign payments* by U.S. Bank Draft only.) a $10.00 administrative charge. e 


Please make checks payable and send to: 
Yes О, | (We) will be staying at the Waldorf-Astoria. 


McRand Enterprises, Inc.—Congress Managers Hotel, official headquarters for the Congress. Please зеп 
us, 222 Е. Wisconsin — Suits 103 me hotel reservation forms. p 
bo. SV _ Баке Forest | n ois 6 24 Р? "RT ы MM а M edit in Са! egory 1 ANA. А vard for twe nty-one ho 
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=, gá f > 
T Small Conference Sessions and Workshops for registrants in Laser Photocoagulation with 
D 5 animals and Fluorescein Angiography, directed by individual faculty members, will be 
en utilized to provide supervised instruction in diagnostic examination and photocoagula- 
p tion techniques. 
Exhibits by organizations providing products and services in the field of 

m x photocoagulation, fluorescein angiography, and other diagnostic and therapeutic ocular 
ko procedures. 
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E к ; Professor Ог. G. Meyer-Schwickerath Guest of Honor 

ak: Ф E Essen, Germany 

к i 9 Francis A. L'Esperance, Jr., M.D. Congress Chairman 


yd M. Aiello, M.D. 
ston, Massachusetts 

rre Amalric, M.D. 

bi, France 

К 
liam Н. Annesley, Jr., M.D. 

per Darby, Pennsylvania 
avid J. Apple, M.D. 
hicago, | Illinois 

igh Beckman, M.D. 
etroit, Michigan © 

If K. Blach, M.D. 

ndon, England 

c J. Cambie, M.D. 

/ en it, Belgium 
;harles J. Campbell, M.D. 
lew York, New York 
atthew D. Davis, M.D. 

adison, Wisconsin 
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New York, New York 


Robert M. Ellsworth, M.D. 


New York, New York 

J. Donald M. Gass, M.D. 
Miami, Florida 

Walter J. Geeraets, M.D. 
Richmond, Virginia 
Morton F. Goldberg, M.D. 
Chicago, Illinois 


Paul Henkind, M.D. 
New York, New York 


William A. James, M.D. 
New York, New York 


Michail M. Krasnov, M.D. 
Moscow, U.S.S.R. 


Hans-Walther Larsen, M.D. 


Copenhagen, Denmark 


Hunter L. Little, M.D. 
Palo Alto, California 


J. Wallace McMeel, M.D. 
Boston, Massachusetts 


A. Edward Maumenee, M.D. 
Baltimore, Maryland 


Edward Okun, M.D. 
St. Louis, Missouri 


Arnall Patz, M.D. 
Baltimore, Maryland 


Robert R. Peabody, M.D. 
Sacramento, California 


Howard A. Schatz, M.D. 
San Francisco, California 


Harold F. Spalter, M.D. 
New York, New York 


Bradley R. Straatsma, M.D. 
Los Angeles, California 


William S. Tasman, M.D. 
Philadelphia, Pennsylvania 


SOCIAL PROGRAM 


Arthur Vassiliadis, Ph.D. 
Menlo Park, California 


Robert C. Watzke, M.D. 
lowa City, lowa 


Achim Wessing, M.D. 
Essen, Germany 


Paul C. Wetzig, M.D. 
Colorado Springs, Colorado 


Lawrence A. Yannuzzi, M.D. 
New York, New York 


H. Christian Zweng, M.D. 
Palo Alto, California 


An enjoyable social program has been planned for husbands and wives, including cocktail 
parties at renowned New York landmarks, an elegant banquet at the Waldorf-Astoria, and 
cultural and sightseeing tours to the Lincoln Center, United Nations, New York museums, 
and the outstanding fashion centers. 
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{| T il From Pfizer, 
х i! Visalens Wetting Solution. 
It makes contacts wetter 
so they feel better. 


The wetter, the better: Thats why Visalens* 
Wetting Solution makes contacts easier on 
the eyes 
Visalens Wetting Solution for hard lenses 
has a documented contact angle of 46 
degrees compared to the 55 to 60 degree 
angle reoorted for natural tears. The smaller 
the angle, the greater the wetting activity. The 
wetter the lenses, the better they feel 
Visalens Wetting Solution further aids wearer 
comfort by forming a protective film to cushion the 
lens on insertion, and by providing the viscosity 
necessary to increase the contact time of the 
wetting agent with the lens 
A companion product is Visalens Soaking/Cleaning 
Solution, an antiseptic solution containing ingredients 
specially formulated to aid in cleaning lenses (after 
removal) of ocular secretions 
If your patients ask you about Visalens, we hope you 
will recommend it, as well as Visine* eye drops, 
where appropriate 








By the makers of Visine. 


© 1975, Pfizer Inc 
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{ Professional sample kit on request. | 
| Tohave free samples (one dozen 5cc each, Visalens | 











| Wetting Solution and Visalens Soaking/Cleaning Solution) | 
оп hand for your patients, and an informative booklet 
Ц for yourself, fill out this coupon о i 
| “I 
І Мате і 
| se Print | 
Н 
Ааагеѕѕ І 
І І 
Hd | 
С 5 
үн чу. cp АБЫ у. 


1 Mail to: Visalens, 185 Price Parkway, Farmingdale, N.Y. 11735 l 
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Tested therapy tor — — 
nonpurulent Conjunctivitis 
and blepharitis 


Vasocidin® Ophthalmic Solution for the management 


of nonpurulent conjunctivitis and blepharitis... 
Vasocidin therapy...dependable antibacterial action 
against a wide range of susceptible gram-positive and 


gram-negative microorganisms...and dependable steroid 
reduction of the concomitant inflammatory reaction... 


plus rapid yet gentle vasoconstriction. 


Clinical usage has also established the desirability of the 


10 ml. size...for optimum safety, patient control and 
economy... Vasocidin, a true solution for uniform 
dosage and maximum potency with every application, 
for immediate penetration without residue. Now 
available in the 5 ml., 15 ml., and new 10 ml. size. 


And for those conditions 
where an ointment is indicated... 


Vasocidin' Ophthalmic Ointment 


Prednisolone Acetate 0.25%/Phenylephrine HCI 0.125%/Sodium Sulfacetamide 10.0% 


Vasocidirt 


Prednisolone Sodium Phosphate 0.25% 
Phenylephrine HCI 0.12596 
Sodium Sulfacetamide 10.0% 


Ophthalmic Solution 


n 


VASOCIDIN* 
STERILE , 
OPHTHALMIC SOLUTION AND OPHTHALMIC OINTMENT 





*INDICATIONS: Ophthal mic: Solution and Ointment— 
Based on a review of a related combination of drags by the National 
Academy of Sciences —National Research Council and/or other 
information, FDA has classified the indication as follows: 
“Possibly” effective: 
For the treatment of nonpurulent blepharitis and blepharocon- 
junctivitis ( seborrheal, staphylococcal, allergic) and nonpurulent 
conjunctivitis (allergic and bacterial). 
Final classification of the less-than-effective indication requires 
further investigation. 








CONTRAINDICATIONS: 

Solution: Contraindicated in herpes simplex, ocular tuberculosis, 
vaccinia, varicella and most other viral diseases of the cornea and 
conjunctiva; fungal diseases of the eye and most dendritic ulcers. Purulent 
conjunctivitis and purulent blepharitis are contraindications for topical 
steroids. Should not be used by patients with narrow angle glaucoma, or 
those sensitive to sulfonamides. Discontinue use in otherwise sensitive 
patients. 

Ointment: In addition to contraindications listed above, do not use in 
penetrating wounds of the cornea. 

WARNINGS: Employment of steroid medication in the treatment of 
stromal herpes simplex keratitis requires great caution, frequent slit-lamp 
microscopy is mandatory. 

Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections 
Írom pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with the use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity enhanced by 
presence of steroid medication. 

Topical steroids are not effective in mustard gas keratitis and Sjógren's 
keratoconjunctivitis. Safety of intensive or protracted use of topical steroids 
during pregnancy has not been substantiated. 

If irritation persists or develops, patient should be advised to 
discontinue use and consult prescribing physician. 

PRECAUTIONS: As fungal infections of the cornea are particularly prone 
to develop coincidentally with long-term local steroid applications, fungus 
invasion must be suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

This product is sterile when packaged. To prevent contaminating the 
dropper-tip and solution, care should be taken not to touch the eyelids or 
surrounding area with the dropper-tip of the bottle. Keep bottle tightly 
closed when not in use. Store in cool place. Protect from light. 

Solutions containing phenylephrine hydrochloride may darken on 
prolonged standing and exposure to heat and/or light. The darkened 
solution should not be used. 

ADVERSE REACTIONS: Glaucoma with optic nerve damage, visual 
acuity and field defects, posterior subcapsular cataract formation, 
secondary ocular infections from pathogens liberated from ocular tissues, 
perforation of the globe. 


See Package Insert for Full Prescribing Information. 
SMP Division 

Cooper Laboratories (P.R.), Inc. 

San German, Puerto Rico 00753 
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Al OW that the 


MARCO V 


is here 


Hruby lens 
Tilt mechanism 
Elevation control 


IMMEDIATE DELIVERV 
from your local distributor. 


M A "OQ | 1409 San Marco Bouleva 
"^ Jacksonville, Florida 39207 9 (004)396 -4210 








THE APPARENT 
DRY-EYE. 


(If you don't treat it, she will) 


You know a real dry eye when you Liquifilm Tears has provided soothing 
see it. A post-menopausal arthritic woman relief from dry-eye symptoms. ..without creat- 
with foreign body sensation, diffuse comeal ing any new problems... hundreds of millions 
staining and perhaps a positive Schirmer of times since 1963. 
tear test to confirm your diagnosis. That means more Liquifilm Tears has 

And you know been recommended by more ophthalmolo- 
that Liquifilm® Tears gists than all other tear substitutes, combined. 
can help relieve her Recommend Liquifilm Tears for both 
discomfort. But what the real and the apparent dry eve. All it can 
about the patient with do is help. 
the apparent dry eye? rvine, California / Pointe Claire, . Canada 
"Ihe patient who AllRCAN Irvine, Calif Pointe Claire, Р Q., Сапай 
complains of the same 
uncomfortable dry-eye 





symptoms although ` 
you detect no objective findings? 

Liquifilm Tears can help her too. 

To the patient with the apparent dry 
eye its every bit as imitating as the real thing. 
So much so that if left untreated, chances 
are she'll head for the nearest drugstore or 
supermarket shelf for help. 





And here is where do-it-yourself medi- 
cation can tum an apparent problem into a 
real one. The eye drop she picks up may be 
unnecessarily medicated. Or one with an 
aqueous vehicle capable of actually inducing 
a dry eye by interfering with the oily layer of 
the tear film. 

You can spare her all that by recom- 
mending Liquifilm Tears. 









LIQUIFILM® TEARS. b 
FOR THE REAL AND THE APPARENT DRY-EYE. 
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What Ordinary Lenses san t Easily DO... 
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You and Press-On Lenses Can. 
For those troublesome low visual acuity plus and minus lenses. All are made with 
problems, here is new help. Press-On adds a precision heretofore unattainable in 
start where conventional lenses leave off— Fresnel lens technology, and all have the 
6 at +3.00. And they go all the way to unique advantages derived from the 
+8.00. Fresnel principle — thinness, lightness, 
Ultra-thin, pre-cut D-25 segments and negligible peripheral distortion. 
apply quickly to your patient’s present Press-On lenses are now available 
glasses in a single trial exclusively and im- 
and fitting, demonstrat- mediately from 
ing immediate effec- Mentor Division, Cod- 
tiveness. And they man & Shurtleff, Inc., 
include a proportioned, Randolph, Mass. 02368. 
computer-calculated 617-961-2300. 
prismatic decentration ашата ЧЕП 
á for comfortable binocu- a oo 
lar vision. and manufactured by 


Optical Sciences Group, Inc. 


Mentor 


Press-On Optics 
are also available in a 
full range of Aspheric 

























Miostat^ 





Balanced ^. Balanced Salt Solution, Alcon? | Solution, Alcon* 


ZOLYSE DILUENTH 


JA m 


eZolysé 

(Alpha-Chymotrypsin) 
Zolyse Diluent 

(Balanced Salt Solution) 


BALANCED SALT 
SOLUTION, ALCON 





Alcon is with you every step of the way. 


— FINEST QUALITY OPHTHALMIC DRUGS FOR SURGERY AND OFFICE USE 


Steri-Units* 


Osmoglyn® e BSS“ 
(Balanced Salt Solution, Alcon’) 


S Afra pane Sulfate) 
0.5% Eserine, Physostigmine 
Salicylate) 
© Osmoglyn* 
(50% Glycerin U. S. P. (v/v) 














600 mg/ml) 


‘or further information, write: Surgical Products Division Alcon Laboratories, Inc. Р. О. Box 1959 Fort Worth, Texas 76101 


| ө Miostat " 
(Intraocular Carbachol 0.01%) 

e Steri-Units* 

d ones а (1596 Sodium Sulfacetamide) 

| D. (Pilocarpine Hydrochloride) 
(0.5% Tetracaine Hydrochloride) 
( 
(2% Sodium Fluorescein) 
(17 
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5% Homatropine Hydrobromide) 


o 





Fixation 
No. 140 


all done 


Optional Universal 
Overhead Projection 


е Indirect Ophthalmoscopy 
e I Office Surgery 
Gonioscopy 


* Heavy anodized aluminum construction. 


* Tarnish resistant, lightweight, but extremely 
stable and durable. 


* 4-inch rubber wheels roll freely with 
heaviest patients, yet lock securely 
when desired. 


2" thick solid foam rubber mattress 


ОП One covered with durable, washable Ebony 
Black vinyl material. Other colors to order. 
* 76" long, 24” wide. Other sizes made 
to order. 
..- add all five modular accessories shown 


below or as many as you need. 














Light 


Optional Formica 
Roll-out Storage 
Compartment 

No. 110. 

Interior lined with 
washable plastic 
laminate. 174” 
wide, 9” deep, 


| Lf і 
e£ A „А. 









22” long. 
Optional Formica i p" M 
Optional Electric | Instrument Shelf No. : P 
Transformer System 120. Rises to level 
No3120-—:alDa-L aur of patient's eyes or 
exclusive, Variable higher when required. 
voltage control system Swings under table 
assures proper when not in use. 
instrument illumination. 
Fused and designed for 
any low voltage 
instrument. Electrically 
safe . . . fused, grounded КА 
pilot light. 
Also available . . . Steel 








Step Stool No. 170. 
Bright chrome finish. 
Non-skid rubber top 
and rubber-tipped feet. 


® 
For full details 4 dolaur Designed by 


and complete catalog, Ophthalmologists 
contact: for Ophthalmologists ® 


DA-LAUR INCORPORATED. 


Dept. A, 5 Bridge Street e Watertown, Mass. 02172 * (617) 926-0110 











eommunicat 


more effectively with your 
Cataract patients ( and 
their families ) ..... and 


save time in the 
process! 


Written in laymen's language with supporting illustrations to 
enable patient and family to understand Cataract surgery. 


Takes patient "by the hand" through forthcoming operation 
and aftercare. 


Answers questions most commonly asked. 


Helps ensure a better prepared, cooperative and more 
appreciative patient. 


Highly supportive of the surgeon. 


Low cost and tax deductible. 








Minimum order — 5 booklets Pinecliff Publishing Co. | 

Any combination of Conventional or P.O. Box 1258 
| Phaco -Emulsifier may be mixed in your order. Pacific Palisades, CA 90272 | 
| Please forward your check with this order form | 
| Quantity Totals | 
| copies Conventional Treatment @ $1.25 each $ 
| — copies Phaco-Emulsifier Treatment — @ $1.25 each $ 

(Calif. residents add 696 sales tax) $ 

І Postage and handling $ wea) 
l TOTAL ENCLOSED $ 


I send booklets to: 
. 
l 


лаа mue m onim 
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Pilocar’ 
Twin Pack 


(pilocarpine hydrochloride) 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solu- 
tions are buffered, stabilized solutions of 
pilocarpine hydrochloride and hydroxy- 
propyl methylcellulose. The solutions are 
available in concentrations of 0.5%, 1%, 2%, 
3%, 4% and 6% pilocarpine hydrochloride. 
All the concentrations, in addition to the 
respective amount of the pilocarpine, 
contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution 
containing potassium chloride, boric acid 
and sodium carbonate. 

ACTION: As a miotic for treatment of 
glaucoma, especially open angle glaucoma. 
INDICATIONS: As a miotic in the treatment 
of glaucoma, more specifically, the chronic 
simple glaucoma of the open angle type. 
While the closed angle glaucoma differs 
completely from the open angle glaucoma, 
Pilocar Ophthalmic may be used to relieve 
the tension in patients seen early, during 
hospital diagnostic tests, and prior to 
surgery. The most prevalent clinical appli- 
cation for Pilocar is in the treatment of 
glaucoma simplex (open angle or chronic 
glaucoma). Pilocar acts as a miotic to con- 
tract the pupil and reduce the intraocular 
pressure, thereby attaining the desired relief. 
In acute glaucoma, the objective aims at 
opening the anterior chamber to lower 
intraocular pressure by medical means, i.e., 
Pilocar, for at least 12 hours prior to 
emergency surgery. 

WARNING: For topical ophthalmic use 
only. If signs of sensitivity develop during 
treatment or irritation persists or increases, 
patient should be advised to discontinue 
use and consult prescribing physician. 
DOSAGE AND ADMINISTRATION: The 
initial dose is one or two drops. This is 
repeated up to six times daily depending on 
individual response. During acute phases, 
the miotic must also be instilled into the 
unaffected eye, as it may be subject to an 
attack of angle closure glaucoma. The 
frequency of instillation and the concen- 
tration of the Pilocar depends on the 
severity of the glaucoma and response of 
the patient. The ophthalmologist must 
ascertain just how much miotic is necessary 
for each individual patient. 

HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2— 15 ml. plastic squeeze dropper tip 
bottles— 0.596, 1%, 2%, 3%, 4% and 6% 
pilocarpine НСІ. Also available in single 

15 ml. plastic squeeze dropper tip bottles... 
same concentrations. 


SMP Division 


Cooper Laboratories (P.R.), Inc. nid 
San German, Puerto Rico 00753 COS-139 























| The 
- i Glaucoma 
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Cost is a troubling concern for today’s senior of most other brands. 
citizens. And cost of long-term medication can be Pilocar Twin Pack saves worry 
especially worrisome for the glaucoma patient. Offers obvious advantages over a single 30 ml. 
So, why not help ease the Соз burden by size bottle. Patients can pack one in their pocket or 
prescribing Pilocar" Twin Pack. handbag...leave one conveniently at home. 
Pilocar Twin Pack saves money Also, the small bottles help maintain sterility 
Offers a full 30 ml. of pilocarpine in two of the solutions. 
convenient 15 ml. bottles. In short, it’s easy to see how patient dividends 
Available at a price lower than 30 ml. bottles add up with Pilocar Twin Pack. 
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classic for the cost-conscious 


Please see brief summary on opposite page. 
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Dura-T contact lens is more than 
a flexible hard lens. It’s a major 
advancement in design 
and fitting technology. 
With Dura-T, I can fit 
the final lens first. 






A 


That's because Milton Roy has improved comfortable for the patient to accept, 


the properties of the base material. immediately. Coupled with this advanced 
The unique process makes Dura-T 30% technology in lens material, 

thinner, far lighter and more flexible Milton Roy has created Total Lens Design 
in character. It covers less of the cornea. (we call it TLD) which enables you to 
And there's less edge. The result? A fit the final Dura-T lens first. 


superior lens that's much faster and 


1 : : Milton Roy Company, Contact Lens Division. 
easier for you to fit. Easier and more 


The most progressive name in sight. 


This coupon will bring you all you need to know about Dura-T. 





ga Contact Lens Division 
Instrument Division 
IN Ly] i) Optical Service Division 
OBHTHAUMICS Solutions Division 


Milton Roy Company * Ophthalmic Group * Contact Lens Division 
P. O. Box 1899, Sarasota, Florida 33578 * (813) 755-1526 





OR 
GLOBAL 


SUPPORT 





to prevent 
scleral collapse 
during intraocular surgery. 


Available in four sizes. 

15-130 small 16mm £ ring 
15-131 medium 17mm £ ring 
15-132 large 18mm £ ring 
15-133 X-large | 19mm € ring 


Reference: Transactions American Academy of 
Ophthalmology and Otolaryngology, March - 
Apri! 1972 and Annals of Ophthalmology, Feb- 
ruary 1973. 


an. 


it 
l 








Both work. 
One 1s Safer. 
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Steroid induced glaucoma is a concern among 
most ophthalmologists. Particularly when steroid 
treatment must be used for prolonged periods, or 
when a patient uses leftover medication without 


proper supervision. 


ЕМІ, (fluorometholone) helps solve this problem. 
Clinical studies have shown that it has less propensity 
for increasing IOP than does dexamethasone. Yet at 
the same time, FML demonstrates effectiveness and 
potency comparable to that of dexamethasone. 
(Please see your Allergan man, or write us directly 
for complete information about these studies.) 

So for patients who need potent anti-inflammatory 
activity, consider effectiveness AND safety. You'll 


choose FML. 





ACTIONS 

Inhibition of the inflammatory response to inciting agents of mechanical, 
chemical or immunological nature. No generally accepted explanation of this 
steroid property has been advanced. Adrenocorticosteroids and their deriva- 
tives are capable of producing a rise in intraocular pressure. In clinical 
studies on patients' eyes treated with both dexamethasone and fluorometho- 
lone, fluorometholone demonstrated a lower propensity to increase intraocu- 
lar pressure than did dexamethasone. 

INDICATIONS 
For steroid responsive inflammation of the palpebral and bulbar conjunctiva, 
cornea and anterior segment of the globe. 

CONTRAINDICATIONS 

Acute superficial herpes simplex keratitis. 
Fungal diseases of ocular structures. 
Vaccinia, varicella and most other viral diseases of the cornea and con- 
junctiva. 
Tuberculosis of the eye. 
Hypersensitivity to the constituents of this medication. 

WARNINGS 


Steroid medication in the treatment of herpes simplex keratitis (involving 
pred stroma) requires great caution; frequent slit-lamp microscopy is man- 
atory. 


® 
F ML (luorometholone) OT 


Liquifilm* Ophthalmic Suspension 


'The Safer Potent Steroid 


AJIERGAN Irvine, California / Pointe Claire, P.Q., Canada 


Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections from fungi 
or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with use of topical steroids. Acute purulent untreated 
infection of the eye may be masked or activity enhanced by presence of 
steroid medication. 
Safety and effectiveness have not been demonstrated in children of the age 
group 2 years or below. 
Use in Pregnancy: Safety of the use of topical steroids during pregnancy has 
not been established. 

PRECAUTIONS 


As fungal infections of the cornea are particularly prone to develop coinci- 
dentally with long-term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a steroid has been used 
or is in use. 
Intraocular pressure should M checked е о A 

ADVERSE REACTIONS 
Glaucoma with optic nerve damage, vent acuity or field defects, posterior 
subcapsular cataract formation, secondary ocular infection from pathogen 
liberated from ocular tissues, perforation of the globe. 


34 





THE AMERICAN SOCIETY OF OPHTHALM 
PLASTIC & RECONSTRUCTIVE SURGEF 
6th ANNUAL SCIENTIFIC SESSION 













Sunday, September 21, 1975 8:00 AM t 
Fairmont Hotel Da 


A.M.A. approved for Continuing Medical Education 


Plan to attend this meeting on the first day of the Academy and hear mar 
ophthalmic plastic surgery discussed by outstanding men in the field. 


Guest speakers include Lester Cramer, M.D., Plastic Surgery, Setrag Ze 
Dermatology, and Richard T. Farrior, M.D., Otolaryngology and Maxillofa 


The registration fee before September 1st is $60.00. Registration after i 
be $75.00. Enrollment limited to 500. 


For more information write: Charles R. Leone, Jr., M.D. 
504 Madison Square Medical Building 
San Antonio, Texas 78215 





OPHTHALI 
Plastic Fello 


Available starti 
July 1, 1975 for 61 


(И) 
UMENT 
This permanent hair remover features the only patented self- 


correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 


also helps prevent infection. Simple enough to be used by laymen No stipend. Affiliated with 
(for cosmetic purposes only). А 

Thousands of units sold for such varied professional application Schools in Northeastern 
as removal of inverted eyelashes to cosmetic use. Training is with Ophthalm 
Clinically tested (copy on request). geons and General Plastic S 
PERMA TWEEZ & ATTACHMENT $19.45 


O Invoice after 30 days d | { 
О Check enclosed Include letters of recommen 


30 DAY UNCONDITIONAL MONEY BACK GUARANTEE tograph with application to: 

GENERAL MEDICAL CO., DEPT AO-61 

5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 

DR. Administrator 
5001 Frankford / 

Philadelphia, Pennsylvan 





STREET e 
G/S DL OMEN UE, ed а. 7IP. 





Announcing 
Тһе LENSGARD 


Carrying Case 


It does much more than just carry your 


soflens” 
(polymacon) 


CONTACT LENS 
It protects your lenses, reduces right/left lens mix-up, 
slides easily into your pocket or purse. 


The unique design of the LENSGARD™ Carrying 
Case assures one-at-a-time lens selection. The 
quick-twist caps are clearly marked for easy 
right/left lens identification and seal tight to 
prevent leakage. A "butterfly" retainer in each 
cap keeps the lens secure, ready for use. And the 
„пем, slim profile means no pocket bulge, 

even in blue jeans. 


The LENSGARD™ Carrying Case. It offers 


protection and сопуепїепсе... lots of it. BAUSCH & LOMB O 
See prescribing information which follows. SOFLENS DISION 
2 aT ү 





Now with a full range of base curves in minus lenses 
vailable in the SOFLENS® (polymacon) Contact Lens (B, F, N, and 
ew J series), you can determine initial lens selection using the 
Best-Fit’’ Technique. (C series for higher minus corrections and low plus 

series for hyperopes also available). In most cases you'll provide 
atients with a better fitting lens while minimizing the steps involved. 

To choose the best lens for the best initial fit, consult the 
Best-Fit’’ Band Chart. Locate the patient's flattest Keratcmeter 
eading and the appropriate back vertex power. Their point of 
tersection will guide initial lens selection. Combine your professional 
dgement with this simplified lens selection technique and the result 

a better-fitting SOFLENS Contact Lens for your patient. 

For a good lens/cornea relationship, try fitting SOFLENS 
ontact Lenses with the ‘‘Best-Fit’’ Technique. Your SOFLENS Sales 
lepresentative will be happy to supply you with the ‘‘Best-Fit’’ Band 
hart and additional information. Call him, toll free, at 800-828-9030 

New York State, call 800-464-1720. 


soflens' 
(polymacon) 
CONTACT LENS 





(polymacon) 





DESCRIPTION: The SOFLENS® (polymacon) Contact Lens is a hemispherical flexible shell 
which covers the cornea and may cover a portion of the adjacent sclera. It consists of 
61.4% poly (2-hydroxyethyl methacrylate) and 38.6% water by weight when immersed 
in normal saline. The material has a refractive index of 1.43 and the lens has a visible 
light transmittance of more than 97%. 


ACTIONS: In its hydrated state a SOFLENS* (polymacon) Contact Lens is soft and pliable. 
When placed on the human cornea, the hydrated SOFLENS* (polymacon) Contact Lens 
acts as a refracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses are indicated for vision correction 
use in persons with non-diseased eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS* (polymacon) Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment of 
the eye with the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections—lf a lens becomes less comfortable than it was 
when first placed on the wearer's cornea, the lens should be removed immediately and 
the wearer's eye and the lens examined for the possible presence of a foreign body. 
If any eye abrasion, ulceration, irritation or infection is present, or any abnormal eye 
condition is observed concurrent with lens wear, the lens should be removed immediately 
and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow 
the recommended procedures for care of the lenses. 


Aphakic Patients—Aphakic patients should not be fitted with SOFLENS® (polymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has 
healed completely. 


Lens Sanitation and Handling—Persons who require only vision correction and persons 
who would not, or could not, adhere to the recommended daily sanitary care of SOFLENS* 
(polymacon) Contact Lenses or who are unable to place and remove the lenses should 
not be provided with them. Failure to follow handling and sanitation instructions could 
lead to serious eye infections which might result in corneal ulcers. 

Malfunction and rusting of the metal interior of the Aseptor®—Patient Unit as well 
as discoloration and cracking of the lens case has been reported after varying periods 
of use. If such occurs, appropriate replacement is indicated to avoid interference with 
the disinfection procedure. 


Medicants and Eye Drops—When the lenses are used by persons requiring only vision 
correction no ophthalmic solutions or medicants, including conventional contact lens 
solutions and eye drops, should be used by SOFLENS® (polymacon) Contact Lens wearers 
prior to placement, or while the lens is in place, on the eye. Also, no solutions, including 
conventional contact lens solutions other than normal saline, are to be used on a SOFLENS* 
(polymacon) Contact Lens when the lens is off the eye. 


Wearing Restrictions—SOFLENS® (polymacon) Contact Lenses when used only for vision 
correction should be removed before sleeping or swimming and in the presence of noxious 
and irritating vapors. Safety in pregnancy has not been substantiated. Insufficient lacrimal 
secretion or hypoesthesia may be restricting factors to the wearing of soft contact lenses. 


PRECAUTIONS: Storage—SOFLENS® (polymacon) Contact Lenses must be stored ONLY in 
normal saline solution. If left exposed to air, the lenses will dehydrate, become brittle, 
and break readily. If a lens dehydrates, it should be resoaked in normal saline solution 
until it returns to its soft, pliable state which may take as long as forty minutes. 

Fresh normal saline must be prepared daily for cleaning and storing the lenses. The 
carrying case must be emptied and refilled with fresh normal saline solution just before 
disinfecting the lenses. 

The one ounce squeeze bottle is intended for preparation of normal saline only. As 
this saline is not aseptic, it should not be used to clean a lens that is to be replaced 
immediately on the eye, nor should this solution ever be placed in the eye. If the patient 
wishes to remove a lens, clean it, or wet it and replace it on the eye, the solution 
in the carrying case should be used, as it will have been disinfected. 


Hygiene—Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since 
eye irritation may result. If hair spray is used while the lenses are being worn, the 
eyes must be kept closed until the hair spray has settled. 


Handling—A SOFLENS® (polymacon) Contact Lens may be damaged by nicking or tearing 
if care is not exercised during placement on or removal from the eye, replacing or removing 
it from the carrying case or in the cleaning process. Lenses must be placed very carefully 
in the carrying case to avoid damaging the edges of the lenses. 


Disinfecting—Fresh normal saline must be prepared daily. After removal from the eye, 
the SOFLENS® (polymacon) Contact Lens must be irrigated with saline and rubbed gently 
to remove mucus and film from the lens’ surface. The carrying case must be emptied 
and refilled with fresh normal saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have not 
been completely evaluated. However, some coatings are known to be proteinaceous and 
others may be oily or greasy film from extraneous agents, such as hair spray or other 
cosmetics, or from the patient's own lacrimal secretions. Many wearers experience little 
or no difficulty with such deposits. However, occasionally а wearer, who tends to secrete 
unusually large amounts of mucus in the lacrimal fluid, may experience a build-up of 
these deposits within a relatively few weeks, despite adequate cleaning measures. If surface 
accumulations of non-removable materials persist, professional care should be obtained 
promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent of a population 
of lenses worn an average of 11.2 months, including lenses worn as long as thirty months. 
The occurrence of these deposits appeared to increase with the duration of lens use. 
These medium or heavy deposits, when they do exist, can be detected by means of a 
slit lamp biomicroscope examination. Light deposits, unrelated to length of lens use and 
of no apparent clinical significance, were observed on approximately one-half of the lenses 
studied. 

The SOFLENS” Carrying Case should be washed at least once a week with hot water 


soflens’ 
CONTACT LENS Е 


and then rinsed thoroughly with distilled water. Soap or other cleaners should never be 
used to clean the carrying case. 

Disinfecting with the SOFLENS Aseptor®—Patient Unit is necessary to kill microorganisms. 

If a SOFLENS Аѕеріог® is not available, the lenses may be disinfected by boiling them 
in their carrying case in a pan of water for 15 minutes. When this boiling method of 
disinfection is used, the lenses can be damaged if the boiling water is allowed to completely 
evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage 
of the saline from the case and subsequent dehydration of the lenses. 


Fluorescein—Never use fluorescein while the patient is wearing the lenses because the 
lenses will become discolored. Whenever fluorescein is used, flush the eyes with sterile 
normal saline solution and wait at least one hour before replacing the lenses. Earlier 
replacement may cause the lenses to absorb residual fluorescein. 


ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS* 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal 
of the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or 
wearing a hypotonic lens. If a lens adheres for any reason, apply normal saline and 
wait until the lens moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as 
rainbows, halos around lights, or foggy vision, may occur in less than 5% of SOFLENS® 
(polymacon) Contact Lens wearers. If these symptoms occur, the lenses should be removed 
and professional consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine their cause. — . 

A faint blue haze, believed to be located in Descemet’s membrane, has been reported 
in the Spokane, Washington area in approximately 26 wearers with otherwise normal eyes. 
As yet, the cause is unknown and the phenomenon has not been found elsewhere. The 
wearers report no subjective symptoms and there is no detectable effect on their visual 
acuity. 

Neovascularization of the cornea has been observed in some aphakic patients fitted 
with the SOFLENS® (polymacon) Contact Lens, which may require discontinuation of the 
lens. Medical consultation should be obtained in such an instance. 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency 
of lens replacements and the reasons for those replacements. These studies show that 
during the first four months of wear, approximately one quarter of the lenses initially 
dispensed are replaced; the principal reason for these replacements is lens damage. Lenses 
are more apt to be damaged while new wearers are learning the prescribed handling 
and care techniques. After the initial four months of wear, the average lens replacement 
rate has been found to be approximately one lens per wearer per year. Lens loss, damage 
and surface deposits were the major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
to SOFLENS® (polymacon) Contact Lenses. For a detailed description of the fitting technique, 
refer to the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, 
Bausch & Lomb Incorporated, Rochester, N.Y. 14602. 

When the lenses are used only for vision correction, there may be a tendency for 
the patient to overwear the lenses initially. Therefore, the importance of adhering to 
the following initial daily wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
1 3 1 3 1 3 
2 3 1 3 1 3 
3 4 1 4 1 4 
4 4 1 4 1 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
11 12 1 balance of the waking hours* 
12 14 1 balance of the waking hours* 


*Lenses used only for vision correction should never be worn 24 hours a day 


When lenses are dispensed for vision correction, the wearer must be supplied with 
a lens care kit and must fully understand all lens care and handling instructions. As 
with any contact lens, regular recall visits are necessary to assure corneal health and 
wearer compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal 
saline solution. The glass vial is marked with the manufacturing lot number of the lens 
and the dioptric power (black for plus power lenses; red for minus; gold for plano). 

The SOFLENS Care Kit is available for lens disinfecting, cleaning, and storage, consisting 
of the following: 


< 


ч 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor® Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305, 
SOFLENS Patient » 
Instruction Book Cat. #140300-100 


Caution: Federal Law Prohibits Dispensing Without a Prescription 
February 1975 


BAUSCH & LOMB 
SOFLENS DIVISION 
Rochester, N.Y. 14602 


SL-1189 


Methazolamide 50 mg. Tablets 





Before prescribing, please con- 
sult complete product infor- 
mation, a summary of which 
follows: 


Indications: For adjunctive 
treatment of chronic simple 
(open angle) glaucoma, sec- 
ondary glaucoma, and pre- 
operatively in acute angle 
closure glaucoma where delay 
of surgery is desired in order 
to lower intraocular pressure. 
Contraindications: Severe or 
absolute glaucoma and chronic 
noncongestive angle closure 
glaucoma. Of doubtful use in 
glaucoma due to severe periph- 





Often well tolerated by 
patients who have proved 
intolerant to acetazolamide 


*In chronic simple (open-angle) 
glaucoma and secondary glaucoma. 


eral anterior synechiae or 
hemorrhagic glaucoma. 
Adrenocortical, hepatic, or 
renal insufficiency; electrolyte 
imbalance state, e.g., hyper- 
chloremic acidosis; sodium and 
potassium depletion states. 


Warnings: Although terato- 
genic effects demonstrated in 
rats at high doses have not been 
evidenced in humans, Meth- 
azolamide should not be used 

in women of child-bearing po- 
tential or in pregnancy, espe- 
cially in the first trimester, 
unless the expected benefits out- 
weigh potential adverse effects. 


b.i.d. or t.i.d. dosage pro- 
vides greater convenience, 
easier compliance, as 
compared with q.i.d. 
tablet preparations 


Precautions: Use with caution 
in patients with cirrhosis or 
hepatic insufficiency to forestall 
hepatic coma; those on steroid 
therapy; those with pulmonary 
obstruction or emphysema to 
avoid acidosis. Electrolyte 
balance should be maintained. 
Although not reported thus 
far with this drug, reactions 
common to sulfonamide 
derivatives, such as fever, 
leukopenia, hemolytic anemia. 
bone marrow depression or 
renal calculi, may occur. 


Potent carbonic anhydrase 
inhibitor that decreases 

aqueous secretion to effec- 
tively control glaucoma 


$ 


Often successful when 
patients fail to respond to 
the leading oral anti- 
glaucomatous agent 


May provide comple- 
mentary effect when used 
with miotics. . 
interfere with activity of 
other topical agents 


. will not 





Adverse Reactions (relatively 
mild and disappear on with- 
drawal or dosage adjustment): 
anorexia, nausea, vomiting; 
malaise, fatigue or drowsiness, 
headache; vertigo, mental con- 
fusion, depression, paresthesias. 
Urinary citrate excretion and 
uric acid output is decreased 
during use of this drug, but 
urinary calculi have not 

been reported. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company Pearl River, New York 10965 
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OPHTHALMOLOGY 
NEW RESIDENCY PROGRAM 
IN NORTHEASTERN MEDICAL 
SCHOOL 


STARTING JULY, 1975. 


INTERESTED PHYSICIANS 
MUST HAVE COMPLETED 
INTERNSHIP. 

SEND CURRICULUM VITAE, 
LETTERS OF 
RECOMMENDATION AND 
PHOTOGRAPH TO 


ADMINISTRATOR 
5001 FRANKFORD AVE. 
PHILADELPHIA, PA 19124 











Columbia University 
College of Physicians and Surgeons 


NEW YORK, N.Y. 
and the Edward S. Harkness Eye Institute 


POSTGRADUATE COURSES 


ULTRASONIC TOMOGRAPHY 
OF THE EYE AND ORBIT 


FRIDAY AND SATURDAY MAY 30th and 31st, 1975 
Under the Direction of 
D. Jackson Coleman, M.D. 


Faculty: Richard L. Dallow, M.D. 
Frederic L. Lizzi, D. Eng. Sci. 
$150.00 


EVALUATION AND MANAGEMENT 
OF OCULAR AND ORBITAL TRAUMA 


SATURDAY, JUNE 21st, 1975 


Directed By: D. Jackson Coleman, M.D. 
Stephen L. Trokel, M.D. 


Guest Speaker: Robert Machemer, M.D. 


Faculty: Arthur Gerard De Yoe, M.D. 
Robert M. Ellsworth, M.D. 
$75.00 William C. Cooper, M.D. 


Far information and application write Jose M. Ferrer, Jr., 
M.D., Associate Dean, 630 West 168th Street, New York, 
New York 10032 





GARAMSCIN 


brand of 


gentamicin sulfate, USP . 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-sol- 
uble antibiotic of the aminoglycoside group active 
against a wide variety of pathogenic gram-negative 
and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, 
aqueous solution buffered to approximately pH 7 for 
use in the eye. Each ml. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), disodium phos- 
phate, monosodium phosphate, sodium chloride, 
and benzalkonium chloride as a preservative 

GARAMYCIN Ophthalmic Ointment is a sterile 
ointment, each gram containing gentamicin sulfate 
(equivalentto 3.0 mg. gentamicin) in a bland base of 
white petrolatum, with methylparaben and propylpar- 
aben as preservatives 
ACTIONS The gram-positive bacteria against which 
gentamicin sulfate is active include coagulase-posi- 
tive and coagulase-negative staphylococci, includin 
certain strains that are resistant to penicillin; Group 
beta-hemolytic and nonhemolytic streptococci, and 
Diplococcus pneumoniae. The gram-negative bac- 
teria against which gentamicin sulfate is active in- 
clude certain strains of Pseudomonas aeruginosa, 
indole-positive and indole-negative Proteus species, 
Escherichia coli, Klebsiella pneumoniae (Friedland- 
er's bacillus), Haemophilus influenzae and Haemo- 
philus aegyptius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of 
Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients 
treated with quan atthe present time, this may 
occur in the future as resistance has been produced 
with EE vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment 
ofinfections of the external eye and its adnexa caused 
by susceptible bacteria. Such infections embrace 
опите, keratitis апа keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic 
Solution and Ointment are contraindicated in pa- 
tients with known hypersensitivity to any of the com- 


onents. 

WARNINGS GARAMYCIN Ophthalmic Solution is 
not for injection. It should never be injected subcon- 
junctivally, nor should it be directly introduced into 
the anterior chamber of the eye 

PRECAUTIONS Prolonged use of topical antibi- 
otics may give rise to overgrowth of nonsusceptible 
organisms, such as fungi. Should this occur, or if irri- 
tation or hypersensitivity to any component of the 
drug develops, discontinue use of the preparation 
and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transientirritation has been 
reported with the use of GARAMYCIN Ophthalmic 
Solution. 

Occasional burning or БОШ may occur with the 
use of GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN 
Ophthalmic Solution: instill one or two drops into the 
affected eye every four hours. In severe infections, 
dosage may be increased to as much as two drops 
once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a small 
amount to the affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solu- 
tion — Sterile, 5-ml. plastic dropper bottle, sterile, 
boxes of one and six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment— Sterile, 
%-ounce tube, boxes of one and six. Store away from 


neat NOVEMBER 1973 

For complete details, consult package insert or litera- 
ture available from your Schering Representative; or 
Professional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 


. Schering Corporation 
Kenilworth, N.J. 07033 





eye opener in 
bacterial 
conjunctivitis 

m Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-negative H. influenzae, E. coli, K. pneumoniae, 
M. lacunata, Enterobacter aerogenes (formerly Aero- 


bacter), H. aegyptius and Neisseria sp., including 
N. gonorrhoeae. 


m Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-positive staphylococci and streptococci, 
including D. pneumoniae. 





m Clears up infections of the external eye and 
adnexa due to problem organisms: P. aeruginosa 
(certain strains) and Proteus sp. (sensitive strains, 
both indole-positive and - negative). 


m Clears up infections" of the external eye and adnexa 
generally without sensitivity reactions and irritation. 
No significant organism resistance to date. This may 
occur in the future. Resistance to gentamicin 

has been produced (with difficulty) in vitro 

by repeated exposures. 


Clears up 
external eye infections’ 
caused by a wide range 
of ocular pathogens 


* due to susceptible organisms. 


WIDE GRAM-NEGATIVE SPECTRUM AND GRAM-POSITIVE ACTIVITY 


gentamicin sulfate u.s..  Solution-Sterile 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin. 


Copyright © 1975, Schering Corporation. All rights reserved 


Ointment-Sterile 


SWW-4970 





The AO DYNOPTOR Ophthalmodynamometer allows diastolic 
and systolic pressure of the ophthalmic artery to be 
accurately determined at the Slit Lamp by an unassisted M.D. 


The AO DYNOPTOR Ophthalmody- 
namometer allows clinical testing of the 
ophthalmic artery and intracranial vas- 
cular pressures with ease, accuracy and 
comfort to the patient. It is used on the 
slit lamp by a single examiner with a 
technique similar to applanation tonom- 
etry. The examiner views the optic disc 
through the slit lamp along the same 
axis on which precise graded radial 
pressure is applied. It is not painful to 
the patient because the contact tip of 


e the instrument conforms to the curva- 


ture of the cornea where topical anes- 
thesia is complete. 

The DYNOPTOR Ophthalmodyna- 
mometer was invented by Hampson A. 
Sisler, M.D. and developed by Ameri- 
can Optical. For further information, 
contact your AO Instrument Distributor 
or Sales Representative. Or write Ameri- 
can Optical, Buffalo, New York 14215. 


AO American Optical 
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Ophthalmic Spray 
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Ophthalmic Spray * 
color-coded target | 
по comeal contact 
ж 
4 
container cap 
metering 
seal valve 
accumulator 
Engineered to assure 
precise dosage " 
for more 
precise therapy. 


stainless steel responser 


stainless steel spherical valve 
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inductor 


no propellants 


consistent accuracy 


Unlike inconsistent drop delivery, MISTURA 
assures more precise therapy. Placed flush 
over the orbit, it delivers a gentle pre-measured 
mist equal to an average of 1.7 drops 

per application. 


no help needed to apply 


Its the topical delivery system engineered for 
accurate and convenient self-application. 
It ends patient-dependence on someone 
else to apply medication, minimizing the 
possibility of missed doses when no help is 
available, or wasted medications when the 
help-needing patient uses dropper 
medications by himself. Dropper-phobics, 
loners, invalids, geriatric and parkinsonian 
patients, will especially appreciate the 
difference. 





not an aerosol, but a gentle metered mist 


engineered for safety 


AISTURA avoids the droppers potential for 
eye injuries, especially when used by patients 
with vision or coordination problems. The 
eye-scope fits flush over the orbit to prevent 
accidental entry. 


protects against patient dropout 


MISTUR4 encourages patient loyalty. It's easy 
to use at home or away. Patients will feel 
free to use it in public. It may be applied 
without bending the body or tilting the head. 


Please see prescribing information on last page of this advertisement, 
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I can use a dropper- 
without difficulty 


- Encourages patient adherence to dosage regimen 
- Consistent dosage accuracy 

: No mirror needed 

: Handsome streamlined design 

- Can be used anywhere 

- No need for awkward positions 






E AM o 
3 

I can't use a dropper at all 
- “Straightforward” delivery—eliminates the need for 

patient to bend his head back 
- Even tremor patients can apply 
- No thin tapered end to cause global injury 
- No eye contact with medication outlet 
. Gentlerthan а drop, faster than a blink 


red for all your patie 





nts " 
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Ican use a dropp ! T- 
with some difficulty 


ў Y 
HE. 


- Easy to self-apply at home or away 
- No aiming, no wasted medication 
- No mirror needed т 
- Held against orbit to assure steadiness 

- Engineered to promote dosage adherence 

- Awide safety zone to prevent injury 

- No need for patient to bend his head back 


"eds 





l've never used a dropper 


- Designed to avoid “dropper phobia” 

- No experience needed 

- No practice needed—patient instructions make it 
as easy to use as pressing a button 

- No blink reaction to waste dosage 

- Engineered for safety 

- Designed for immediate patient acceptance 

- Consistent accuracy—average of 1.7 drops 
per application 


. for patients with problems. 





The help-needed patient The vertigo-prone The tremor patient 

No help needed when he No need for awkward positions The eye scope rests against 
uses self-applying MISTURA. with MISTURA. orbit to assure steadiness. 
The self-conscious The uncoordinated The geriatric 

May be taken without help, No misses with MISTURA, no fear No help needed, no aiming, 
without bending head back. of dropper induced optic injury. no misses. 


> 
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Please see prescribing information on last page of this advertisement. 


MISTURA 


Ophthalmic Spray 


MISTURA ® р Phenylephrine HCI 0.12% Ophthalmic Solu- 
tion Sterile 

Description: MISTURA D is a decongestant that whitens the eye and 
relieves minor eye irritations caused by hay fever, colds, dust, wind, 
swimming, sun, smog or hard contact lenses. 

Contains: Phenylephrine HC! 0.12% with: antipyrine 0.1%, sodium 
phosphate dibasic, sodium phosphate monobasic, disodium edetate, 
sodium acetate, sodium thiosulfate, benzalkonium chloride 1:25,000 
and purified water. Hydrochloric acid or sodium hydroxide is added to 
adjust pH to approximately 6.75. 

Directions: Use 1 mist application in the affected eye(s). May be repe- 
ated in 3 or 4 hours as needed. 

When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA О 


Caution: Should not be used in the presence of narrow-angle 
glaucoma. 

Warning: If irritation persists or increases, discontinue use. Keep con- 
tainer tightly closed. 

NOTE: Not for use with the soft contact lens. 

How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA ® D.Zn Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 

Description: Zinc sulfate 0.25%, phenylephrine HCI 0.12% with: 
benzalkonium chloride (0.0075%), polysorbate 80, sodium bisulfite, 
sodium citrate, sodium chloride, (and purified water). Sodium hydroxide 
is added to adjust pH to approximately 6.9. 

Actions: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly 
astringent solution of zinc sulfate and phenylephrine that provides 
prompt symptomatic relief of ocular irritation by whitening the inflamed 
eye and reducing mucus. 

Indications: MISTURA D.Zn can be used when an astringent and 
decongestant is needed for relief of minor eye irritations such as those 
associated with hay fever, colds, dust, wind, sun, smoke, smog, swim- 
ming or hard contact lenses 


Contraindications: MISTURA D Zn should not be used in the presence 
of narrow-angle glaucoma. 

Warnings: If irritation persists or increases, discontinue use and consult 
a physician. 

Dosage and administration: Use ! mist application in the affected 
eye(s). May be repeated in three or four hours as needed. 

When used according to accompanying directions for use, each applica- 
tion delivers approximately 1.7 drops of MISTURA D Zn. 

NOTE: Keep container tightly closed. Not for use with the soft contact 
lens 

How supplied: Available in sterile 15 ml. mist dispensing bottles. 
MISTURA ? C Carbachol Ophthalmic Solution Sterile 
Contains: Carbachol 0.75%, 1.5%, 3% with: benzalkonium chloride 
1:20,000, disodium edetate, sodium chloride, potassium chloride and 
purified water Hydrochloric acid or sodium hydroxide is added to adjust 
the pH to approximately 5.6 

Actions: MISTURA C carbachol provides a more rapid and prolonged 
miosis than pilocarpine and can lower intraocular pressure when other 
miotics have had to be replaced due to irritation, insensitivity or insuffi- 
cient potency. 

Indications: Effective in reducing intraocular pressure in open-angle or 
narrow-angle glaucoma. Particularly useful in eyes which have become 
irritated by or resistant to pilocarpine. 

Contraindications: Carbachol is contraindicated in the presence of 
corneal abrasion and should never be administered orally or by injection. 
Miotics are contraindicated where pupillary constriction is undesirable 
Such as in acute iritis. 

Precautions: Administer with caution if the epithelial barrier of the 
conjunctiva and cornea has been reduced by topical anesthetics, 
tonometry or trauma or if the patient is asthmatic. Headache and ciliary 
spasm with resultant temporary decrease in visual acuity may occur. 
Dosage must be individualized to avoid aching of the eye and frontal 
headache caused by constriction of the iris sphincter and ciliary muscle 
spasm 

Dosage and administration: One mist application two to three times 
daily. However, the dosage should be adjusted to meet the needs of the 
individual patients. This is made easier with MISTURA C available in 
three strengths. 


When used according to the accompanying directions foruse, each ap- 
plication delivers approximately 1.7 drops of MISTURA C. 


How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA ® E I-epinephrine Ophthalmic Solution Sterile 
Description: Contains: levo-epinephrine (as the HC!) 0.25%, 0.5%, 1%, 
2% with: benzalkonium chloride, sodium metabisulfite, disodium ede- 
tate, sodium chloride, hydrochloric acid qs ad pH approximately 3.0, and 
purified water. 

Actions: The capacity of MISTURA E /-epinephrine to decrease the 
aqueous inflow in open-angle glaucoma has been well documented 
Studies have also shown that prolonged topical epinephrine therapy 
offers significant improvement in the coefficient of aqueous outflow 
(Becker! found that 55% of 72 patients showed a 50+% increase in out- 
flow facility 6-24 months after initiation of topical epinephrine therapy.) 
MISTURA E is effective alone in reducing intraocular pressure, and is 
particularly useful in combination with miotics for difficult-to-control pa- 
tients. The addition of MISTURA E to the patient's regimen often provides 
better control of intraocular pressure than miotics alone (Ballentine and 
Garner? indicated that with 80% of the uncontrolled open-angle 
glaucoma patients control might be expected with the addition of topi- 
cal epinephrine therapy) 

Indications: Chronic simple glaucoma. 


Contraindications: Should not be used in patients who have had an 
attack of narrow angle glaucoma since dilation of the pupil may trigger 
an acute attack. 

Warnings: Undesirable side reactions may include: eye pain or ache, 
browache, headache, conjunctival hyperemia and allergic lid reactions. 
Adrenochrome deposits in the conjunctiva and cornea after prolonged 
epinephrine therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and should be 
used with caution in these patients. 

Precautions: Epinephrine in any form is relatively uncomfortable upon 
instillation. However, discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dila- 
tion of the pupil may trigger an acute attack of glaucoma. 

Dosage and administration: The usual dosage is ! mist application 
once or twice daily. However, the dosage should be adjusted to meet the 
needs of the individual patients. This is made easier with MISTURA E 
available in four strengths. 

When used according to the accompanying directions foruse, each ap- 
plication delivers approximately 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discolors or 
a precipitate forms it should be discarded. Not for injection. 

How supplied: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml. 
mist dispensing bottles. 

REFERENCES 

1. Becker, B., Pettit, TH., and Gay, A.J.: Arch. Ophth. 66:219, 1961 

2. Ballentine, E.J., and Garner, L.L.: Arch. Ophth. 66:314, 1961 

3. Kolker, A.E., and Becker, B.: Arch. Ophth. 79:552, 1968 


MISTURA ? P Pilocarpine Hydrochloride Ophthalmic 
Solution Sterile 

Contains: Pilocarpine НСІ 2%, 1%, 2%, 3%, 4%, with: benzalkonium 
chloride 1:25,000 as a preservative sodium acetate, disodium edetate, 
sodium chloride, and purified water. 

Indications: MISTURA P pilocarpine НСІ is indicated for: 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mydriasis in an acutely glaucomatous situation. 
3. Use following treatment with cycloplegics to reverse mydriasis. 
Precaution: Undesirable side reactions to MISTURA P are rare; 
however, on prolonged use, classic mucosal sensitization to pilocarpine 
may occur. 

Dosage and administration: 

1. For glaucoma, the recommended dosage is 1 mist application two to 
four times a day of the selected concentration; patient response may be 
variable. 

2. To aid in emergency miosis, 1 mist application of the higher concen- 
trations should be used. 

3. The dosage and strength required to reverse mydriasis depends on 
the cycloplegic used. 

When used according tothe accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA P. 

How supplied: MISTURA P pilocarpine НСІ %%, 1%, 2%, 3%, 4%, is 
available in sterile 15 ml. mist dispensing bottles. 


LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965. 
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A Question for the Doctor: 


. What 

isa 
Spectacle 
Indirect? 













If you said that 

a Spectacle In- 

direct is the new 
к way to quick indirect 
ophthalmoscopy without 
headbands, you’re right. If 
you said it’s the perfect indirect for the office, you’re right 
again. And if you said you can wear the spectacles for 
rounds introducing the light source and viewer when you 
need them, you really seem to know our product. 


Did you also know that you can choose from two attach- 
ments which cover the full range of PD’s from 52 to 74... 
with no individual adjustment needed? 


Р] Did you also know that your Keeler loupes will snap right on? 


Did you also know that the Spectacle Indirect works on re- 
chargeable batteries or transformer, and an optional dimmer 
gives you finger-tip control of illumination at all times? 


One more question: 
Wouldn't you really like to have one? 


Call or Write: 
David Keeler, Broomall, Pa. or Wally Parama, west coast. 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
KE E LE В 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


In more ways than one. 

Sulfa sting is hard to avoid. Maybe 
that’s why more and more of your 
colleagues are prescribing Bleph-10 
(sodium sulfacetamide) — making it the 
fastest growing sulfa drop on the market. 

Not that Bleph-10 doesn’t have the 
capacity to do a little stinging ofits own. 
(Any sulfa drop may sting from time 
to time.) But Bleph-10 has a lot going 
for it — and for your patients. It's formu- 
lated with soothing, cooling Liquifilm* 
(polyvinyl alcohol). Which helps keep 
discomfort to a minimum — while pro- 
longing drug contact time. And Bleph-10 
is 1096 sulfa, a concentration intended 
to provide maximum comfort and thera- 
peutic effectiveness. 


dece 


Irvine. California/Pointe Claire. P. O.. Canada 


Some sulfa: 
are really hurting. 









Bleph-10 works; in conjunctivitis 
and corneal ulcer due to susceptible 
organisms. And it does so with minimal 
sulfa sting. So Bleph-10 isn't hurting 
as much as some other sulfas. Either in 
growth or in patients eyes. 

Try Bleph-10, the soft sulfa. 


BLEPH-10 (sodium sulfacetamide) ophthalmic solu- 
tion. Sodium sulfacetamide...10.096. Liquifilm (polyvinyl 
alcohol)...1.495. Contraindications: Hypersensitivity 
to sulfonamide preparations. Precautions: This solution 
is incompatible with silver preparations. Nonsuscept- 
ible organisms, including fungi, may proliferate with the 
use of this preparation. Sulfonamides are inactivated 
by the aminobenzoic acid present in purulent exudates. 


Bleph-IlO 
(sodium sulfacetamide) 


The soft sulfa 
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DOCTOR’S POCKET SIZE 

DISPOSABLE PENLIGHTS 
FROM OA...IN 
CONVENIENT SIX PACK 


2 A diagnostic ophthalmic 
E inspection light for office use 









2 OFFER! 


GET ONE REPLACEABLE 
COBALT BLUE FILTER 
CAP FREE WITH EVERY 

FIVE PACKAGES OF 
SIX PACKS YOU ORDER 














DISPOSABLE 
Each light has long-life batteries . . . 

but when batteries are too weak to 
operate or have been depleted just 
dispose of entire unit... then start fresh 
with a new penlight. 


CONVENIENT 

Every penlight is convenient to operate 
... just press the pocket clip. Easily fits 
(like a pen) in your shirt or coat pocket. 
Six fresh lights are packaged in each 
packet to assure you a ready supply. 


55004165 M н LIGHTWEIGHT 

A They're lightweight to carry ... to operate 
... and packed in a compact package 
for easy storage. 


optical А 





CALL COLLECT FOR LITERATURE AND PRICES ON 
OTHER OPHTHALMIC SUPPLIES AND INSTRUMENTS 
€090900000000000000000000000000000000€ 


211 М. MERAMEC e ST. LOUIS, MO. 63105 
(314) 726-3232 


е 
e е 
: Please ship me—— ~ six packs @$6.00 each 5 
2 (Price subject to change without notice) е 
e. 
° М 
* Name е 
* e 
4 ° e 
e Address 2 
OPHTHALMIC INSTRUMENT SALES, INC. = i Я = 
Sailers . City — — — — — state — — — Zip e 
> ° 
e e 
e e. 
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Diimo- preserves the p..nor..ma 


Diamox-all forms 
Acetazolamide 


DIAMOX retards loss of peripheral 
vision in glaucoma* by reducing 


secretion of aqueous humor and thus intraocular pressure. 





*In chronic simple (open-angle) glaucoma and secondary glaucoma. 


Before prescribing, consult package insert. 


Indications: Tablets and Paren- 
teral only: For adjunctive treatment 
of: edema due to congestive heart 
failure; drug-induced edema; centren- 
cephalic epilepsies (petit mal, un- 
localized seizures). All forms: Chronic 
simple (open angle) glaucoma, secon- 
dary glaucoma, and preoperatively in 
acute angle closure glaucoma where 
delay of surgery is desired in order 
to lower intraocular pressure. 


Contraindications: When sodium 
and/or potassium serum levels are 
depressed, in marked kidney and 
liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic 
acidosis. Long-term use in chronic 
noncongestive angle closure glaucoma. 

Warning: Although teratogenic 
and embryocidal effects demonstrated 
in mice at more than ten times the 
equivalent therapeutic doses have not 
been evidenced jn humans, do not use 
DIAMOX in pregnancy, especially 
during the first trimester, unless 
expected benefits outweigh these 
potential adverse effects. 


Precautions: Increasing the dose 
may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse 
reactions common to all sulfonamide 
derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic 
purpura, hemolytic anemia, leuko- 
penia, pancytopenia, agranulocytosis. 
Early detection is advised and if such 
occur, discontinue drug and institute 
appropriate therapy. 

Adverse Reactions: Short-term 
therapy: (minimal) paresthesias, 
particularly a “tingling” feeling in the 
extremities; some loss of appetite, 
polyuria, drowsiness, confusion. 
Long-term therapy: An acidotic state 
may supervene usually corrected by 
bicarbonate. Transient myopia. 
Other: (occasional) urticaria, melena, 
hematuria, glycosuria, hepatic insuf- 
ficiency, flaccid paralysis, convulsions. 


Diamox Sequels add convenience to control 


Acetazolamide dedu Release Capsules 500 mg. b.i.d. 





Diamox Sequels Offer: Diamox' 


Acetazolamide 
Simple b.i.d. Schedule Smooth,Round-the-Clock 125 mg./250 mg. Tablets 
Once-in-the-morning, Control 
once-in-the-evening regimen Continuous drug action Diamox' Sequels' 


reduces likelihood of skipped helps even out erratic peak- Acetazolamide Sustained pages Capsules 
doses. pressure periods. Di ox’ Жел ter al 
lam 
Prolonged Therapeutic And DIAMOX Acet- Sodium Acetazolamide Vials of 500 mg. 
Effect azolamide does not interfere with sodium hydroxide to adjust 
Sustained release of med- with the activity of miotics pH to approximately 9.2 


a ication achieves continuous ог other topicals. In fact, it The First of 
drug action to effectively often provides a complemen- Systemic Glaucoma‘ Therapy... 
decrease secretion of aqueous tary effect when used with 
humor. miotics. 


LEDERLE LABORATORIES 


A Division of American Cyanamid Company 
Pearl River, New York 10965 
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MAKE MEDICAL HISTORY... 


With Fundus photos that save you reams of notes. 





The Kowa RC-2 Fundus camera isn't a 
highly trained technician's device. Opera- 
tion is so simple that no photographic 
experience is needed to use it, thus, the 
RC-2 is being discovered by more doctors 
every day as a vital office diagnostic aide, 
rather than a hospital-only device. 


The RC-2's photos are worth hours of 

note-taking. They make the doctor superb 

records to show ophthalmic progress to » 
the patient, publication or student. 


Once the subject and camera are set up, 
what you see is what you get, in just a 
minute with Polaroid" color. 


Moreover, the portability of the camera, 
with 35mm back, makes it ideal to bring 
into the O.R. and to the patient, rather 
than vice-versa. A joy stick stand adds 
clinic convenience, easy fixation and 
smooth movements. 


Last, the Kowa RC-2, the only hand-held 
(Polaroid outfit shown above) and easiest to use Fundus camera, is also à 
*Polaroid is a trademark of the Polaroid Corp. of America. the least expensive. 


a 


Kowa Сотралу. Ltd. TOKYO, JAPAN КОНА AMERICAN CORP., New York, N.Y. 10001 
IN U.S., ADDRESS INQUIRIES TO: 


KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Park Industrial District, Broomall, Pa. 19008 • (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, Са. 90274 • (213) 377-0708 


HERBERT SCHWIND KEELER INSTRUMENTS LTD. OPTIKER RYSER 

Dammer Weg 37 21-27 Marylebone Lane St. Gallen 

Postfach 18, W, Germany London, W.1. England Switzerland 

LUNEAU & COFFIGNON IMPERIAL OPTICAL COMPANY, LTD. GENERAL OPTICA 

Paris 8e, France Toronto, Ontario, Canada Barcelona-5, Spain 

VAN HOPPLYNUS, S.A. LAMERIS INSTRUMENTEN N.V. AMPLIMEDICAL SRL ; 


Bruxelles 1, Belgium Utrecht, The Netherlands Milano, Italy 


PE ophthalmics 


help take 
the pressure off... 





Simplify identity — Simplify RX 

Simplify instructions — Simplify usage 

15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 

Vo % (free base) epinephrine with each 
strength of pilocarpine. 

PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


( PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 


The lathe-cut, soft, 
hydrophilic contact lens, 
now available from 

Soft Lenses, Inc. 





HYDROCURVE 


(hefilcon A) 


Contact Lens PHP* 


For more information, call us direct on our 
national toll free phone (800) 854-2790 
In California call (800) 542-6000 


<> HydroCurve® Soft Lenses, Inc. *РНР (U.S. Pat. 3,721,657), Trademark of Automated Optics. Inc. Soft Lenses, Inc. is a division of 


Continuous Curve Contact Lenses, Inc. 8006 Engineer Road, San Diego, California 92111. * 1974 Continuous Curve Contact Lenses, Inc 





Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ’round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


BLEPHAMIDE S.O.P. STERILE 


OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

"Possibly" effective: Nonpurulent 
blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

sification of the less-than- 
effective indications requires further 
investigation. 





CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 











WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 


4 асам Irvine, California/Pointe Claire, P.Q., Canada 


Our Small Pupil Feature 
has been Copied 
But Never Equaled 


UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 
undilated pupils 





Routine posterior pole 
observation through 
dilated pupils 






10077 


Optimized view and COMFORTABLE improved headband with soft, thick foam pads 
illumination of fundus Pr 
periphery EASY TO USE built in convergence ...no accommodation 


required... precision optics 
RELIABLE rugged wiring and pressure positive lamp contacts 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


150 Causeway Street, Boston, Massachusetts 02114 
Telephone (617) 523-5031 


Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 

transparent media 
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Before prescribing, see complete prescribing information in SK&F literature 
or PDR. The following is a brief summary. 

Indications: Only in the treatment of herpes simplex keratitis. 

Description: 'Stoxil' Ophthalmic Solution contains idoxuridine (5-iodo-2'- 
deoxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile when packaged. Pre- 
served with thimerosal, 1:50,000. 'Stoxil' Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg./gram) in a petrolatum base. (White petrolatum and 
liquid petrolatum are inactive ingredients.) 

Contraindications: Contraindicated in patients with known or suspected 
hypersensitivity to any of its components. 

Warning: Usage in Pregnancy—ldoxuridine should be administered with 
caution in pregnancy or in women of childbearing potential. Although terato- 
genic effects were reported in one study with rabbits when idoxuridine was 
instilled into the eye, these effects were not observed in a subsequent, more 
detailed study, even at doses substantially higher than those in the pre- 
ceding study. 

Precautions: Some strains of herpes simplex appear to be resistant. If there 
is no response in epithelial infections after 7 or 8 days of treatment, other 
forms of therapy should be considered. 

The recommended frequency and duration of administration should not be 
exceeded. 

'"Stoxil' is not effective in corneal inflammations in which the virus is not 
present. 


Corticosteroids are usually contraindicated in herpes simplex keratitis. 
Boric acid should not be used during the course of therapy. 
'"Stoxil' Ophthalmic Solution should not be mixed with other medications. 


Adverse Reactions: Occasionally, irritation, pain, pruritus, inflammation, 
edema of the eye or lids and, rarely, allergic reactions have been reported. 
Photophobia has occurred. Occasionally, corneal clouding, stippling and 
small punctate defects in the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the infection. 


How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml. bottles with 
dropper, 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes. 


Stability; The Solution should be stored in refrigerator until dispensed. 
'"Stoxil' Ophthalmic Ointment does not require refrigeration. 


/ 
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Day and Night 

. Stoxil 
works against 
Herpes Simplex 
Keratitis 


two dosage forms for 
patient convenience 


Ointment 
(Applications q4h and h.s.) 


Solution 
(Applications hourly and 
every two hours at night) 


Smith Kline & French Laboratories 
Division of SmithKline Corporation 
Philadelphia, Pa. 19101 


The Freedom 0 


Medical Workshop, the noted international pro- 
ducer of fine medical instruments, offers the ultimate 
in diagnostic contact lenses which use the unique, low 
vacuum technique of lens application. This innovative, 
simplified process has enabled Medical Workshop to 
create a full range of diagnostic contact lenses for fun- 
dus inspection, gonioscopy, photography of the chamber 
angle, electroretinography and foreign body localization. 
They also create fine lenses for goniotomy and argon 
photocoagulation. 

Every low vacuum lens is constructed of durable, 
safe medical plastic that is extremely light weight. They 
are easy to apply and, if desired, permit the patient to 
walk about comfortably while the lens remains precisely 


in place. These simplified, low vacuum 


diagnostic contact lenses: 
e Permit the nurse or assistant to prepare 
the patient and apply the lens, thus 





MW 1123 freeing the doctor for other work. 
Fundus contact lens e Permit rapid examination of sitting or 
ММ 1124A м recumbent patient. 
MW 1120 Direct goniolens finde contact lens € Free both hands because the lens is 


Comberg type for foreign 
body localization 


attached to the eye. 

e Assure a perfect centering of the lens, 
permitting it to follow the eye in all 
directions. 





ле doublelfoeus Eliminate air bubbles between the 
contact lens and the cornea. 
MW 1139 1 7 1 E 
1125 Direct goniolens e Simplify rotation around the limbus. 
irror goniolens with 2X Clipover lens e Provide maximum visual field. 


For further information on how this unique system of lenses can begin to give you 
the freedom of both hands —to save you time, апа more—write or call us today 


VFS санаи ИРЕШ ASUS RR ERDA GUEST DETER CEA (SAE Te MR) ARR RUNI АД COOLER] E LOSS PP SR a EOM 
KE Е LE R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


O Please send me the following: (0 Please send me further information on the following: 











D] MW1120  Comberg type for foreign O MW1125 Six mirror goniolens $175.00 
body localization $136.00 O MW1127 Spherical double focus $ 98.00 
O MW1123 Fundus contact lens $ 58.00 O MW 1139 Direct goniolens with 
O MW 1124A Direct goniolens $ 92.00 2X Clipover lens $205.00 
O MW 1124B Peripheral fundus O KOP91 Fiber optic cable with 
contact lens $ 92.00 handle for MW 1139 $130.00 
O MW 1124C Set of three above $242.00 O KOP92 Light source for MW 1139 $175.00 
0 Enclosed please find my check in the amount of ens) O Please bill me 





Please include $2.50 for postage and handling. California residents include 5% sales tax. 
Pennsylvania residents include 6% sales tax. 


Name 
Address 
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4 .— THE MORNING DRY EYE PM 


, : Dr Ton ; › 
Waking up to dry, sandy, burning eyes isn't pleasant . . . or УУДАН таео 
necessary. by Milton Glaser 


of ophthalmic conditions 
for which Lacri-Lube 


Help your dry-eyed patient awaken comfortably by recom- д adjunctive therapy 
mending bedtime instillation of Lacri-Lube® sterile ophthalmic Mis 
ointment. 





Lacri-Lube forms a thin film over ocular tissues to mimic the 
natural lipid layer of the tears. All night long that film lubri- 
cates andretards evaporation of the aqueous tear components. 


And while Lacri-Lube is helping you relieve dry-eye problems, 

4 it won't create any new ones. Lacri-Lube is sterile, bland, non- 
medicated and pressure-filtered to minimize the risk of long 
term use in chronic conditions. 


Recommend Lacri-Lube sterile ophthalmic ointment for your 
patients with dry eyes. Or as an adjunct in the therapy of any 
eye threatened by exposure, dehydration or desensitization. 
... All it can do is help. 


A|leRGAN Irvine, California 92664 





763-101 SurgiStool™ 


J 


ы " multi-purpose system 
SurgiBed тг 


Surgical Table ө Transport System ө Recovery Bed 


CALL COLLECT 616/381-3811, EXT. 272 
STRYKER CORPORATION / 420 Alcott Street / Kalamazoo, Michigan 49001 





See With B-Scan... 
BRONSON-TURNER OPHTHALMIC B-SCAN 


Manufactured by 


GRUMMAN HEALTH SYSTEMS 
Woodbury, L.l., N.Y. 










Operates on 110V AC, 50 to 60 Hz 
Weighs only 21 Ibs. 
Easy to use—only two controls 











i SOME TYPICAL 
Through the eyelid examina- ULTRASONOGRAMS 
tion via short pulses of sonar- : 

like sound sent into the eye 
and orbit with returning ech- 
oes displayed on the monitor 
screen . . . and instantly 
recorded on film ! 





M-9010 Ophthalmic B-Scan Complete 

with Camera and Adapter... $7895 
M-9010-A Ophthalmic B-Scan Only..... $7465 = 
M-9010-B Camera and Adapter......... $ 430 Vitreous Hemorrhage 


“Jointly developed by Grumman Health Systems and the 
Ophthalmological Electronics Laboratory of the Southampton 
Hospital, Southampton, New York. 





Write for additional information. Retinal Detachment 


STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
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` For uninterrupted control оЁ1.О.Р. 
- ..Hever more than one or two instillations 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 

pathologic changes which are 
responsible for glaucoma and the ) 

focus of most of the medical 

procedures for treatment of the disease. 


Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open- angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally needed. 

Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
itis Not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE °212%5220 


(echothiophate iodide for ophthalmic solution) 





See next page of advertisement for prescribing information 
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PHOSPHOLINE IODIDE 
(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular ) 
PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia—Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects onthe fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. ] 
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AYERST LABORATORIES 
New York, N.Y. 10017 





e only disposable cryoextractor 
you can turn on and off, on and off,on 
and off, as you need it. 


It is a small thing but tre- cornea...to freeze a rup- 
mendously important f| turein process. Among 
when you need it... The = | disposables only the 
ability to defrost fast when а ] F-20/20 offers this 
youneedto...togetfree Ц T essential feature. 


from a suture...or the | | The F20 p by 
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NEW... A STEREO PHOTO SYSTEM FOR, 


A remarkable new photographic system for diag- 
nosis and documentation. Designed for use by oph- 
thalmic specialists with little or no prior photographic 
experience. Yet you can be assured of professional 
results every time. 

Precision focus guides place the subject at exact 
distances, eliminating out-of-focus problems pre- 
viously so common in ultra close-up photography. 
Photographs can be taken as close as 4 inches fro 
the subject, providing an image area of 28 x 30 mm. 
Or at increasingly greater distances providing image 
areas up to 100 x 107 mm. 

The lightweight, compact camera unit contains a 
rechargeable flash unit which provides 50 perfectly 
balanced flashes per charge. The twin stereo lenses 
are preset to assure perfect exposure and depth of 
field every time. 

A complete custom film processing and mounting 

; service is available. Or a simple do-it-yourself mount- 
PORTABLE STEREO VIEWER ing kit is also available. 
E The completed stereo slides can be viewed 
through convenient portable viewers, or rear-projected 
on a 19 x 13 inch stereo projector screen, using stereo 
viewing glasses to achieve the 3 dimensional effect. 
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RE24500 & RE24510—Macro Stereo Camera 





d and: Lens Wats E КАЛЕ Жыл уз $669.00 
{ RE24535—Portable Stereo Viewer ......... $ 50.00 
P RE24545 & RE24565— Vista Stereo Projector 
E with, Viewing-Glassesen se S a $707.50 
RE24550—Do-It- Yourself Transparency 

VISTA STEREO PROJECTOR Mounting Kit (not shown) .............. $ 29.00 





CONVERSION KIT FOR EXISTING FUNDUS AND DONALDSON CAMERA SLIDES 


Existing 35 mm stereo slides can be and mounting your slides, and includes 
E quickly and easily converted for stereo complete, easy-to-follow instructions. A 
[ viewing in either the Vista Stereo Projector Portable Viewer is also included. 
f or in the Portable Viewers. This kit con- RE24555—Stereo Slide 
tains everything needed for positioning Conversion Kit 
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«THE OPHTHALMIC SPECIALIST 


A complete, easy-to-use system providing precise, 
life-like stereo photographs in full color... 


HOUSE OF VISION 


daTLANTA ° 








STRUMENT СО. 


A Division of the H.O.V. Optical Co., Inc. 
137 North Wabash Avenue, Chicago, Illinois 60602 (312) 346-0755 
CHICAGO * DALLAS * HOUSTON * LOS ANGELES * NEW YORK * SAN FRANCISCO 
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 €hioroptic keeps 


alot of microbes 
on the run... 


and has quite a track record. 


Chloroptic acts against a broad spectrum of 
gram-positive and gram-negative organisms. 
Its antibacterial activity is broader than that 
of polymyxin, neomycin, bacitracin or sulfa. 

In the treatment of superficial ocular bacterial 
infections due to chloramphenicol-susceptible 
organisms, Chloroptic continues to show dra- 
matic results. An infected eye may often respond 
within 24 hours. In fact, if vou don't see signs 
ofimprovement in 3 days, we suggest you con- 
sider alternate therapy. 

With about 2 million bottles and tubes used, 
Chloroptic's effectiveness and safety are a mat- 
ter of record. A record distinguished by a remark- 
able absence of serious side effects. And unlike 
other chloramphenicol solutions, Chloroptic 
remains stable for 12 months at room tempera- 
ture. Thus you are further assured of proper 
potency during the treatment period. 

Prescribe Chloroptic in either solution or 
ointment form. Both are guaranteed stable and 
sterile. 


Chiocroptic 


(chloramphenicol) 
Works in 3 days- or change therapy! 


CHLOROPTIC® (chloramphenicol 0.5%) ophthalmic solution 


Indications: For the treatment of superficial ocular infections involv- 
ing the conjunctiva and/or cornea caused by chloramphenicol- 
susceptible organisms. 


Contraindications: Contraindicated in patients who are hyper- 
sensitive to chloramphenicol. 


Warnings: As with other antibiotics, prolonged use may result in 
overgrowth of non-susceptible organisms. If superinfection occurs, 
or if clinical improvement is not noted within a reasonable period, 
discontinue use and institute appropriate therapy. Sensitivity reac- 
tions such as stinging, itching, angioneurotic edema, urticaria, 
vesicular and maculopapular dermatitis may also occur in some 
patients. Systemic chloramphenicol has been known to produce 
bone marrow hypoplasia, depression or erythropoiesis, and aplastic 
anemia, and visual disturbances. One case of bone marrow hypo- 
plasia has been reported after prolonged (23 months) use of an 
ophthalmic solution. 


Al lERGAN Irvine, California/Pointe Claire, P. Q., Canada 
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Clinical Sciences 


Intraocular Surgery 
With General Anesthesia 


Gerald L. Wolf, MD; Seamus Lynch, MD; Irving Berlin, MD 


A specialized technique developed spe- 
cifically for ophthalmic surgery has led 
surgeons at the Manhattan Eye, Ear and 
Throat Hospital to perform most private 
cataract extractions—more than 1,000 per 
year—with patients under general anes- 
thesia. Because this practice is followed 
by so few ophthalmic surgeons else- 
where, an evaluation of the relative safety 
and benefits of local vs general anesthe- 
sia was undertaken. 

A retrospective study comparing 2,217 
consecutive patients operated on under 
general anesthesia with 561 patients op- 
erated on under local analgesia leads 
us to believe that general anesthesia pro- 
vides the surgeon with optimum operat- 
ing conditions. General anesthesia has 
proved to be a safe procedure, with a min- 
imum of complications. The ophthalmic 
surgeon Is assured of absolute patient im- 
mobility, with safety equivalent to that 
seen with procedures performed with lo- 
cal analgesia, despite the advanced age 

` and resulting physiological degeneration 
of the patient population. 





Submitted for publieation May 10, 1974. 

From the departments of anesthesiology, 
Manhattan Eye, Ear and Throat Hospital and 
New York Hospital. Dr. Wolf is now at the Hack- 
ensack (NJ) Hospital. 

Reprint requests to 161 N Woodland St, Engle- 
wood, NJ 07631 (Dr. Wolf). 


Arch Ophthalmol/Vol 93, May 1975 


he increasing sophistication of 

today's techniques for ophthal- 
mie surgery makes it essential that 
the surgeon be able to work in a delib- 
erate, unhurried fashion, undisturbed 
by the possibility of patient move- 
ment. These needs can best be met by 
the use of general anesthesia. 

A technique of general anesthesia 
was developed specifically for oph- 
thalmie surgery at the Manhattan 
Eye, Ear and Throat Hospital. Be- 
cause general anesthesia is used rou- 
tinely by so few surgeons elsewhere, 
an evaluation of the relative safety 
and benefits of this technique was 
warranted. 

We designed a computerized inves- 
tigation of 2,2217 cataract extractions 
conducted over two years under gen- 
eral anesthesia, and compared the re- 
sults with those seen in 561 similar 
patients operated on under local anal- 
gesia during the same period. 


MATERIALS AND METHODS 


In order to determine what information 
would be most useful in establishing the 
potential hazard or value of the two modal- 
ities, a series of conferences was held with 
ophthalmologists and  anesthesiologists. 
The discussions covered the complications 
that should be investigated for possible re- 
lationship to either type of anesthetic tech- 
nique. Two hundred cataract procedures 
performed with patients under general an- 
esthesia were selected by a random sam- 


pling procedure, a pilot study was made, 
and an interim report prepared.' A data 
sheet was subsequently drawn up in con- 
junction with a medical biostatistician, and 
the cases were prepared for the computer. 
Correlations were subsequently deter- 
mined, and the results analyzed. 

The general anesthesia and local anal- 
gesia populations showed no material dif- 
ferences in pertinent characteristics. The 
patients who received general anesthesia 
had an average age of 70 years, with a 
range of from 1 year to as high as 98 years. 
The average age of the patients receiving 
local analgesia was similarly within the 
seventh decade. Sixty percent (1,362 pa- 
tients) of the general anesthesia popu- 
lation were female and 40% (855 patients) 
were male. Among those receiving local 
analgesia, 56% (313 patients) were female 
and 44% (248 patients) were male. 

Approximately 56% of the general anes- 
thesia group and 59% of the local analgesia 
patients had some form of cardiovascular 
disease. The most common, hypertensive 
cardiovascular disease, occurred in 25% 
(567 patients) of the general anesthesia 
population and 24% (133 patients) of the lo- 
cal analgesia group. Arteriosclerotic cardi- 
ovascular disease occurred in 12% of both 
groups. Anginal syndrome, histories of 
congestive heart failure or myocardial in- 
farction, and rheumatic and congenital 
heart disease were also seen. Sixty-four 
(2.9%) of the general anesthesia patients 
had a history of heart attacks, seven 
within the year before surgery; 16 (2.9%) 
of those patients receiving local analgesia 
had had heart attacks, two within the year 
before the operative procedure. 
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diseases (other 
than diabetes) 


Hepatomegaly 9 


Neurological 156 
diseases, including 
cerebral vascular 
accident and Parkin- 
son disease 


Pulmonary disease 126 
(or history) 


Emphysema 62 
Tuberculosis 35 
Asthma 


* All but one case inactive. 
1 All cases inactive. 


These considerations point up an impor- 
tant element in the successful use of gen- 
eral anesthesia for elective intraocular sur- 
gery, such as cataract extractions. It is a 
firm policy at the Manhattan Eye, Ear and 


- Throat Hospital that no patients should 


undergo elective procedures unless they 
are in optimum condition. At least six 
months must have elapsed between the 
time of a myocardial infarction and an op- 
eration for cataract extraction, and evi- 
dence of congestive heart failure, such as 
pitting edema of the extremities, rales, 
or hepatomegaly must be adequately con- 
trolled. The value of this policy in pre- 
venting surgical loss has been borne out by 
the recent work of Petruscak et al’ who 
found that the preexisting medical condi- 


.. tion was the major factor contributing to 


the deaths of patients undergoing ocular 
surgery. The incidence of other preexisting 


diseases is summarized in the Table. 





Forty percent of the patients in each 
group had undergone previous cataract 
surgery. There were three patients with a 
history of retinal detachment and 347 with 
glaucoma in the general anesthesia popu- 
lation; of those receiving local analgesia, 
five patients had previous retinal detach- 
ments and 57 had glaucoma. Twenty-seven 
of the general anesthesia patients and four 
of those receiving local analgesia were 
blind in one eye. 


Techniques of Anesthesia 


Halothane (Fluothane) was the general 
anesthetic used in the entire series under 
study. Premedication, at a dosage level 
that would cause the patient to arrive in 
the operating room in an awake but re- 
laxed condition, usually consisted of a bar- 
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Incidence of Preexisting Diseases 


General 


Anesthesia Group Analgesia Group 
No. of No. of 
Diseases Patients % Patients % 
Diabetes 252 11.0 90 16.0 
Metabolic 392 18.0 9 1.6 








Local 






0.4 5 0.9 

7.0 No neurological 
patients operated 
on under local 
analgesia 






biturate such as secobarbital, 100 mg, me- 
peridine (Demerol) hydrochloride, 12.5 to 
50 mg, and atropine sulfate, 0.5 mg, ad- 
ministered intramuscularly one hour pre- 
operatively. The orders were written the 
day before surgery, when the patient was 
routinely visited by the anesthesiologist 
and his medical condition evaluated. 

Ocular hypotensive agents ordered by 
the ophthalmologist were administered ei- 
ther in the patient’s own room or after ar- 
rival in the operating room. Acetazolamide 
(Diamox) was used in 51% of the cases, 
mannitol in 26%, and urea in 0.7%. The use 
of orally administered glycerine is avoided 
prior to general anesthesia, since it can 
load the gastrointestinal tract with fluid 
and thus cause the danger of regurgitation 
and aspiration during anesthesia. 

One of the major objections to general 
anesthesia voiced by most ophthalmic sur- 
geons concerns intubation, which we con- 
sider necessary to assure airway patency 
while giving the surgeon total accessibility 
to the eye. Two major criticisms have gen- 
erally been aimed at the intubation proce- 
dure. Primarily, it has been considered rel- 
atively hazardous because of its tendency 
to cause patient coughing and bucking. 
However, since the introduction of suc- 
cinylcholine chloride, which produces the 
total muscular relaxation necessary for 
atraumatic intubation, it has become vir- 
tually free of complications. 

Although succinylcholine does cause a 
rise in intraocular tension of approxi- 
mately 6.7 mm Hg, the effect is of short 
duration and the tension returns to base 
line in two to five minutes. Thus, when suc- 
cinylcholine is used only to facilitate tra- 
cheal intubation during induction of gen- 


eral anesthesia, the intraocular tension is 
at base line levels before the start of sur- 
gery. 

However, it is extremely important that 
the surgeon notify the anesthesiologist if 
the patient is receiving echothiophate io- 
dide because of the interaction of this drug 
with succinylcholine.* Although the risk of 
prolonged apnea is slight during proce- 
dures of the sort in this investigation, in 
which the succinylcholine is not adminis- 
tered throughout the operative procedure, 
the policy at our hospital is to administer 
one single half dose of succinylcholine to 
patients receiving echothiophate iodide 
therapy.^ 

Secondarily, most ocular surgeons have 
objected to the intrusion by the anesthesi- 
ologist into the operative field. This prob- 
lem has been overcome in our procedure by 
the use of equipment that makes it pos- 
sible to position the anesthesia machine at 
about the level of the patient's knees. In 
addition, the entire head and shoulder area 
is kept free by the shape of the endotra- 
cheal tubes. The Magill tube has a curved 
adaptor that lies on the patient's lower lip 
and is then connected to the anesthesia 
equipment. The Sanders tube bends over 
the lower lip and also lies unobtrusively. 

The endotracheal tube is connected to 
the anesthesia machine by two 122-cm (4- 
foot) lengths of corrugated rebreathing 
tubing, longer than those ordinarily used 
in anesthetic procedures. The directional 
valves are positioned at the machine in or- 
der to keep the bulk of the equipment 
away from the operative field. 

Also of particular importance to the oph- 
thalmologist are the following features of 
present-day general anesthesia relating to 
induction, maintenance, and emergence: 

1. Short-acting intravenous agents that 
establish surgical levels of anesthesia 
within minutes make it possible to achieve 
rapid induction, free of the excitement 
stage. 

2. With the use of modern inhalation 
agents, maintenance of anesthesia is asso- 
ciated with a distinct lowering of intraocu- 
lar tension. 

3. Emergence is relatively free of nau- 
sea and vomiting. Should these occur, how- 
ever, there are now available a number of 
effective antiemetic drugs. More im- 
portantly, modern surgical techniques 
have improved in recent years, to the point 
where vomiting does not cause the eye 
damage previously feared by the surgeon. 

During surgery, a 10° to 15° Fowler po- 
sition is used in order to reduce even fur- 
ther the intraocular tension. There is no 
contraindication to the instillation of epi- 
nephrine onto the cornea or into the ante- 
rior chamber.* 
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RESULTS 

The only major complication, vit- 
reous loss, occurred equally among 
patients receiving general anesthesia 
and those who were operated on un- 
der local analgesia. The incidence of 
vitreous loss was 3.5% (77 patients) in 
the general anesthesia group and 
3.676 (20 patients) among the local 
analgesia patients. 

Although there is no indication for 
retrobulbar block with general anes- 
thesia, many surgeons tend to use the 
block when first using this procedure. 
As a result, two incidents of retrobul- 
bar hemorrhage, which we believe 
should not have occurred, were seen 
in the general anesthesia group. Gen- 
erally, the surgeons who employ ret- 
robulbar block when they first turn to 
general anesthesia discontinue its use 
after their experience with the first 
several patients shows it to be unnec- 
essary. The same situation holds with 
respect to Van Lint akinesia. There 
were no retrobulbar hemorrhages 
among the patients who received lo- 
cal analgesia. No intraoperative 
deaths occurred during either of the 
series. 


Recovery Room Complications 


Emergence from general anesthe- 
sia was generally smooth and free 
of obstruction and laryngospasm. 
Ninety percent of the patients felt no 
eye pain on emergence, although the 
rest did experience some degree of 
pain. There was only one case of vom- 
iting, but no aspiration. There were 
16 incidents of coughing, none of 
them with sequelae of any impor- 
tance. 


Postrecovery Room 
Complications 


The incidence of postrecovery room 
complications was extremely low in 
both groups, with relatively few dif- 
ferences seen between those patients 
receiving general anesthesia and 
those who were given local analgesia. 
There was an incidence of 0.4% (10 
patients) of flat anterior chamber, 
and just less than 8% (68 patients) of 
shallow chamber in the general anes- 
thesia group. Among the local anal- 
gesia patients, there was a 1.0% 
(seven patients) incidence of flat 
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chamber, and 1.9% (11 patients) of 
shallow chamber. The incidence of hy- 
phema was exactly the same in both 
groups (8%). The incidence of wound 
separation was also identical in both 
groups (0.2%). 

There was one death caused by a 
myocardial or pulmonary infarct four 
days postoperatively in the general 
anesthesia group, for an incidence of 
less than 0.05%. This is comparable 
to the deaths in a random, nonhospi- 
talized population of the same age 
group in this country. Figures from 
the Public Health Service, National 
Center for Health Statistics, show a 
death rate in 1970 of 47.8 per 1,000 
(4.78% per year, or 0.09% per week) 
for white men aged 65 to 74. Women 
in the same age group had a death 
rate of 25.3 per 1,000 (or 0.05% per 
week). There were no deaths in the lo- 
cal analgesia group. 

Of particular interest, in view of 
the implication of halothane as a fac- 
tor in postoperative hepatitis, is the 
fact that we found no hepatitis in the 
entire series of 2,217 patients oper- 
ated on under this anesthetic. This 
is especially noteworthy since more 
than 560 patients in the series had 
two cataract extractions under gen- 
eral anesthesia within four to seven 
days, while more than 1,000 under- 
went two procedures with the same 
anesthetic agent within 12 months. 

Despite these results, and the fact 
that we have found halothane in con- 
junction with succinylcholine to be a 
most ideal technique for intraocular 
surgery, we have been forced to stop 
the routine use of this agent until the 
medicolegal climate of posthalothane 
hepatitis has been clarified. We are 
currently studying other general an- 
esthetics in order to find a procedure 
that is equally safe and as well-suited 
for ophthalmic procedures. 

Nausea and vomiting occurred with 
greater frequency in the general an- 
esthesia than in the local analgesia 
group. However, the incidenee of iris 
prolapse was 0.09%, occurring in just 
two patients who received general 
anesthesia. There was one prolapse in 
the local group, for an incidence of 
0.17%. 

Another important point with re- 
spect to postoperative nausea and 


vomiting is the finding of a definite 
relationship between this condition 
and the administration of meperidine 
postoperatively. The incidence of 
vomiting in the recovery room after 
general anesthesia was only 0.5%, but 
this rose to 7% when the patient was 
returned to his room and medicated 
with meperidine. These findings con- 
firm data gathered during an earlier 
study (S. Lynch, MD, unpublished 
data) that indicated the greatest inci- 
dence of vomiting occurred coinciden- 
tally with the first dose of meperidine 
from two to four hours postopera- 
tively. 

It is our opinion that the habit of 
writing routine postoperative orders 
for tranquilizers and narcotics may 
give rise to unnecessary complica- 
tions. In particular, meperidine 
should be administered only when 
pain cannot be managed with such 
analgesics as aspirin, propoxyphene 
hydrochloride (Darvon), ргороху- 
phene with aspirin, caffeine, and 
phenactin (Davron Compound), aceta- 
minophen (Tylenol), or pentazocine 
(Talwin). Further, when meperidine 
is necessary, it should be accompanied 
by concomitant doses of potent anti- 
emetic drugs,’ such as prochlorpera- 
zine (Compazine), perphenazine (Tri- 
lafon), or droperidol (Inapsine). 

We consider the greater need for 
meperidine among the general anes- 
thesia patients to be due to the fact 
that the blockade of pain by local 
analgesia carries over into the post- 
operative period. By contrast, pa- 
tients operated on under general an- 
esthesia perceive pain soon after 
awakening. 


Catheterization 


Despite the common practice of 
routinely catheterizing all men in this 
age group who receive general anes- 
thesia and mannitol, we have found 
no need for this. The incidence of full 
bladder syndrome in the recovery 
room was a relatively low 1.2%, and 
only 0.9% of this group required cath- 
eterization. The postrecovery room 
incidence was 1.6%, with only one pa- 
tient requiring catheterization. Our 
experience indicates that not every 
patient with full bladder syndrome 
requires catheterization. In addition, 
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since completion of this series, we 
have instituted use of neostigmine 
(Prostigmin) bromide, 1 mg given in- 
tramuscularly or intravenously, or 
bethanechol (Urecholine) chloride, 5 
mg given subcutaneously, which de- 
crease the need for catheterization by 
approximately 50%. In the local anal- 
gesia population, full bladder syn- 
drome occurred in three patients, all 
of whom required catheterization. It 
was necessary to transfer one of the 
members of this group to another 


hospital for prostatectomy. 


COMMENT 


The ideal cataract extraction de- 
mands a maximization of (1) safety 
for the patient, and (2) freedom from 
distraction for the surgeon, so that he 
may concentrate fully on his particu- 
lar operative task. At the same time, 
it demands a minimization of (1) 
trauma to the eye and its environs, 
(2) drain on the physiological and psy- 
chological capacities of the patient, 
(8) possibility of movement of the eye 
or lids, (4) possibility of other move- 
ment by the patient, and (5) inter- 
ference from the parasurgical envi- 
ronment, such as the anesthesiologist 
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and his equipment. 

Our study shows that these criteria 
are met by the procedure we have de- 
scribed. While local analgesia does 
serve to decrease pain, it also tends 
to increase patient apprehension. The 
danger of acute anxiety reactions is a 
very real one, but even a less severe 
emotional trauma may lead to serious 
problems when the second cataract 
extraction or another surgical pro- 
cedure is required. Although local 
analgesia also causes a minimum of 
interference from the parasurgical 
environment, there is always the pos- 
sibility that the patient may move, or 
may even squeeze the lids during in- 
traocular manipulation, should incom- 
plete muscle blockade have occurred. 

Additionally, however, our study 
shows that general anesthesia ex- 
poses even the older-age cataract pa- 
tient to no greater risk than does lo- 
cal analgesia. When the anesthesia 
and other drugs are correctly admin- 
istered, there is no need for the in- 
traoperative coughing and bucking or 
the postoperative retching and vomit- 
ing that have led most ophthalmic 
surgeons to use local analgesia. 

Results in terms of the success of 


the surgery and the physiological con- 
dition of the patient have been 
substantially similar whether local 
analgesia or general anesthesia was 
employed. We believe our series indi- 
cates that general anesthesia is a 
most suitable technique for cataract 
extraction. 
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Visual Acuity Following Surgery 


for Retinal Detachment 


Salvi S. Grupposo, OD 


Among 251 eyes successfully operated 
on for retinal detachment, the postopera- 
tive visual acuity was better in those with- 
out preoperative macular detachment (72 
eyes) than in those with macular detach- 
ment (179 eyes). In eyes with macular 
detachment, the level of visual acuity 
obtained postoperatively was not statisti- 
cally correlated with the duration of de- 
tachment for up to eight weeks. After 
eight weeks, the prognosis for recovery of 
macular function was reduced signifi- 
cantly according to the duration of 
detachment. 
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ince 1923, when Gonin? showed 
that closure of retinal breaks was 
essential for the successful treatment 
of retinal detachment, there have 
been numerous reports describing 
methods of examination and surgical 
techniques. These methods have re- 
sulted in a better understanding of 
the mechanics of retinal detachment, 
more reliable criteria on which to 
base a prognosis for reattachment, 
and improved anatomic results. How- 
ever, so much attention has been 
given to the technical aspects of diag- 
nosis and repair, that the literature is 
deficient in data regarding the visual 
prognosis and functional results fol- 
lowing successful treatment ?* 

The ultimate aim of treatment is 
the preservation or improvement of 
central vision with restoration of the 
peripheral field of vision. Prognostic 
visual criteria should be sought and 
validated by collecting and reporting 
functional results in successfully 
treated cases. An initial report of 
functional results after successful 
treatment for retinal detachment 
was made in 1965. Examination of a 
greatly increased number of eyes has 
made possible this study, which dis- 
eusses visual acuity, particularly in 
relation to the presence and duration 
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of macular detachment before oper- 
ation. 


Subjects and Methods 


Data were obtained from records of pa- 
tients who were refracted in the offices of 
the Retina Associates following successful 
retinal detachment surgery in which solid 
silicone implants were used. Visual results 
in 105 eyes previously reported? were in- 
cluded with those in an additional 146 eyes 
operated on between 1959 and 1965. AII 251 
cases were randomly selected from the 
general population of patients referred for 
treatment. 

The records provided the following basic 
information: 

Preoperative Visual Acuity.—The visual 
acuity was recorded at the time of admis- 
Sion, measured with the patient's preoper- 
ative correction. 

Preoperative Refractive Error.—The pa- 
tient’s most recent lens prescription before 
the occurrence of detachment was mea- 
sured by lensometer neutralization of his 
glasses. Although this may not represent 
the exact refractive error at the time of 
detachment, it was considered a reason- 
able estimate, particularly in adults. 

Preoperative Status of the Macula.—At- 
tached or detached and structural altera- 
tions, such as cystic or pigmentary degen- 
eration, were noted on the fundus drawing. 
Macular dysfunction that existed prior to 
the onset of the detachment was deter- 
mined from the history. 

Duration of Macular Detachment.—Esti- 
mate was based on the history of loss of 
central vision. 

Postoperative Refractive Error.—The re- 
fractive error that provided the best visual 
acuity after operation was recorded. The 
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Table 1.—Visual Acuity After Scleral Buckling* (251 Cases) 


——————————————————————————————————————————————————————————————— 


After Operation 
н тс. АЫК ТАЕР A" NM 


Before Operation 


Visual 
Acuity 


20/15-20/20 


Count Hand 


Movements 


20/25-20/30 20/40-20/70 20/80-20/200 20/300-20/400 Fingers 


20/15-20/20 


20/25-20/30 


20/40-20/70 


20/80-20/200 
20/300-20/400 
Count fingers 


Hand movements 
Total 


2 


* Same — Eyes with same level of acuity before and after operation. 


ametropia was usually determined by sev- 
eral measurements, but some patients had 
only one refraction postoperatively. 

Accumulated data were subjected to sta- 
tistical analysis. 


Results 

Visual Acuity.—The overall results 
for 251 eyes are summarized in Table 
l. The visual acuity was worse after 
operation in 13 eyes (5%). Fifty-two 
eyes (21%), including 17 (7%) in the 
preoperative range 20/15 to 20/20, 
maintained the same level of acuity 
after operation. Postoperative vision 
was better than preoperative vision 
in 186 (74%) of the eyes. Of these, a 
postoperative level of 20/70 or better 
was recovered in 110 (6595) of the 170 
eyes in which the preoperative vision 
had been less than 20/70. In all, 190 
eyes (76%) had 20/70 vision or better 
after operation. These results, which 
are not materially different from the 
previously reported subgroup of 105 
eyes,’ are probably representative re- 
sults for any number of similarly 
treated eyes. 

Macula Not Detached Preoperative- 
ly—Of the 251 eyes studied, the 
macula had not been detached before 
operation in 72 (Table 2). After oper- 
ation, 63 eyes (88%) obtained 20/70 or 
better vision, and 32 eyes (44%) were 
20/15 to 20/20. Postoperative vision 
was poorer than preoperative vision 
for 11 (15%) of the eyes. 

The fact that 8895 of the 72 eyes 
with no preoperative macular detach- 
ment obtained vision of 20/70 or bet- 
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ter after operation does not appear 
noteworthy in view of the proportion 
(89%) with this level of acuity before 
operation. Nevertheless, to have pre- 
served this level of vision is clinically 
important. 

Since the macula had never been 
detached, the question could be raised 
as to why more eyes did not have vi- 
sion of 20/15 to 20/20 before and af- 
ter operation. For some, reduced pre- 
operative visual acuity was due to 
factors not necessarily related to the 
detached retina, such as macular de- 
generation, lenticular opacities, 
vitreous hemorrhage or haze, and 
glaucoma. Additional factors were 
amblyopia, myopic retinal degenera- 
tion, and previous operations. One or 
more of these features were noted in 
17 eyes. Reduced acuity after oper- 
ation was caused by these problems 
and, in some instances, by postopera- 
tive complications such as macular 
pucker, macular folds, and cystic 
macular changes. Postoperatively, 18 
eyes and possibly two others were 
affected by one or more of these 
factors. 

Macula Detached Preoperatively.— 
There were 179 eyes in which the 
macula was detached before oper- 
ation. These were divided into three 
groups according to the best possible 
estimate of the duration of detach- 
ment. 

One Week or Less.—Table 3 shows 
the visual data for 61 eyes in which 
the macula had been detached for one 





week or less. Preoperative acuity was 
20/70 or better in nine eyes (15%). 
After operation, 46 eyes (75%) had 
20/70 or better vision, but only five 
eyes (8%) obtained a postoperative 
acuity of 20/15 to 20/20. Postoperative 
acuity was as good as or better than 
preoperative acuity for all eyes. 

One to Four Weeks.—The macula 
was detached from just longer than 
one week to four weeks in 74 eyes 
(Table 4). Only three eyes (4%) had 
20/70 or better before operation; af- 
ter operation, 49 eyes (66%) were 
20/70 or better and five eyes (7%) 
were 20/15 to 20/20. One eye reached 
the 20/15 to 20/20 level after oper- 
ation, even though preoperative vi- 
sion was only hand movements. 

Five to Twenty-Six Weeks.—The 
data for 44 eyes in which the macula 
had been detached 5 to 26 weeks are 
shown in Table 5. Before operation, 
five eyes (11%) were 20/70 or better. 
After operation, 26 eyes (59%) were 
20/70 or better, but none obtained 
20/15 to 20/20. 


Statistical Analysis 


The seven ranges of visual acuities 
used in the tables were numbered 
consecutively with 1 representing the 
highest level of acuity (20/15 to 
20/20) and 7 the lowest level (hand 
movements). Accordingly, the 20/40 
to 20/70 level was represented by 3. 
Using these coefficients, mean graded 
preoperative and postoperative visual 
acuities and standard deviations were 
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Table 2.—Postoperative Visual Acuity, Macula Not Detached* (72 Cases) 


Before Operation 


Visual 
Acuity 


20/15-20/20 


20/15-20/20 


After Operation 
M vm” —— —M— oo 


Same 


20/25-20/30 
20/40-20/70 
20/80-20/200 
20/300-20/400 
Count fingers 


Hand movements 
Total 


* Same = Eyes with same level of acuity before and after operation. 


20/25-20/30 20/40-20/70 20/80-20/200 20/300-20/400 


Hand 
Movements 


Count 
Fingers 





Table 3.—Postoperative Visual Acuity, Macula Detached One Week or Less* (61 Cases) 


Before Operation 


Visual No. 
Acuity Ey: 
20/15-20/20 
20/25-20/30 


20/40-20/70 


20/80-20/200 
20/300-20/400 
Count fingers 
Hand movements 
Total 


20/15-20/20 
Same 


After Operation 


Same 


* Same — Eyes with same level of acuity before and after operation. 


computed for each of the five groups 
of eyes (total series, those with 
macula not detached, three groups 
with macula detached). The compu- 
tations made it possible, first, to com- 
pare preoperative and postoperative 
mean acuities and assess the statisti- 
cal significance of any difference and, 
second, to analyze the statistical sig- 
nificance of the percentage of eyes 
with 20/70 or better (grade 3 or bet- 
ter) after operation. Findings were 
considered statistically significant if 
the probability that they occurred by 
chance was less than 5% (P <.05). 

This analysis led to three main con- 
clusions: 

l. The overall group of 251 eyes 
and the three groups in which the 
macula had been detached before op- 
eration all had significantly better 
mean graded visual acuities postoper- 
atively. The percentage of eyes in 
each group with vision of 20/70 or 
better after operation was also statis- 
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tically significant. 

2. The group of 72 eyes in which 
the macula had not been detached be- 
fore operation is statistically differ- 
ent from other groups. Both preoper- 
ative and postoperative mean graded 
acuities were better than those of the 
other groups, but the difference be- 
tween the preoperative and postoper- 
ative visual acuities was not statisti- 
cally significant. 

3. With regard to the duration of 
macular detachment, the results for 
all eyes in which the macula had been 
detached before operation indicate 
that for up to eight weeks of macular 
detachment, the proportion of eyes 
that were 20/770 or better (grade 3 or 
better) postoperatively was statisti- 
cally the same. The postoperative im- 
provement of mean visual acuity was 
of the same order for any duration of 
preoperative macular detachment up 





ee 
n 


20/25-20/30 20/40-20/70 20/80-20/200 20/300-20/400 


Hand 
Movements 


Count 
Fingers 





tively. The proportion of eyes graded 
3 or better was significantly lower 
when a macular detachment had been 
present for more than eight weeks. 
Eight weeks of detachment is proba- 
bly the limit beyond which there is a 
lower potential for recovery of macu- 
lar function following operation. 


Comment 


Evidence of the influence of the 
preoperative macular condition, at- 
tached or detached, on the postopera- 
tive visual result has come largely 
from clinical observation rather than 
detailed study. Observers agree, and 
this study indicates, that a good post- 
operative visual result is more likely 
to occur if the macula has not been 
impaired before operation. However, 
there has been little agreement on 
the effects of the duration of preoper- 
ative macular detachment. Although 
long-standing macular detachments 
are generally not conducive to good 
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Table 4.—Postoperative Visual Acuity, Macula Detached From One to Four Weeks* (74 Cases) 


After Operation 
MÀ 
No. Count 


Hand 


Eyes 20/15-20/20 Movements 


Same 


20/15-20/20 
20/25-20/30 


Same 


20/25-20/30 20/40-20/70 20/80-20/200 20/300-20/400 Fingers 


С 


20/40-20/70 3 
20/80-20/200 

20/300-20/400 

Count fingers 


Hand movements 


sae aeaaaee a E i — M ————— 


Total 74 


5 10 34 16 


* Same — Eyes with same level of acuity before and after operation. 





Table 5.—Postoperative Visual Acuity, Macula Detached From 5 to 26 Weeks* (44 Cases) 


с 


After Operation 


M —————————————À 


Before Operation 


Visual 
Acuity 


20/15-20/20 
20/25-20/30 
20/40-20/70 


20/80-20/200 


20/300-20/400 
Count fingers 


Hand movements 
Total 


20/15-20/20 
Same 


Same 


* Same — Eyes with same level of acuity before and after operation. 


postoperative visual function, the ef- 
fects of shorter durations have not 
been so clear. When a retinal detach- 
ment involves the macula, prompt 
surgical reattachment is always de- 
sirable. However, the data presented 
suggest that such patients need not 
be considered emergencies. Brief de- 
lays in obtaining treatment, necessi- 
tated by systemic medical problems, 
family situations, travel, and the like, 
would not be expected to substantial- 
ly affect the visual prognosis for up to 
eight weeks of macular detachment. 
Beyond eight weeks, the prognosis 
for macular recovery diminishes con- 
siderably, but a functional visual field 
can usually be restored. The only ab- 
solute contraindication to surgery on 
an eye with a retinal detachment is 
the absence of light perception. 
Usually, the decision as to whether 
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to operate or not to operate is based 
almost entirely on the surgeon’s as- 
sessment of the anatomic changes 
and their probable influence on his 
ability to close the retinal breaks. Oc- 
casionally, this decision is influenced 
by the condition of the fellow eye. 
There have been instances, however, 
in which a previously normal fellow 
eye has subsequently suffered irrepa- 
rable loss of vision, after the eye with 
the initial detachment has lost light 
perception or has become inoperable. 
In general, if a retinal detachment is 
reparable and there are no medical 
contraindications to surgery, the eye 
should be treated when the detach- 
ment occurs, regardless of the status 
of the fellow eye. The usefulness of 
the level of visual acuity obtained by 
successful treatment may not be evi- 
dent until years later, when that vi- 


20/25-20/30 20/40-20/70 20/80-20/200 20/300-20/400 


Count 
Fingers 


Hand 
Movements 





sion might spare the patient total 
blindness. 


Oleg Pomerantzeff, DEng, Retina Foundation, 
Boston, did the statistical analysis of the data. 
Charles D. J. Regan, MD, collated the data. 

This study was supported by Public Health 
Service research grant EY-00227 from the Na- 
tional Eye Institute, National Institutes of 
Health. 
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Pseudoentrapment of Ointment 


in the Cornea 


Frederick T. Fraunfelder, MD; Calvin Hanna, PhD; Arthur H. Woods, MD 


A previously unrecognized character- 
istic clinical entity, ‘“pseudoentrapment 
of ointment in the cornea” may occur in 
corneal lesions that have (1) topical appli- 
cation of ointments to the corneal lesion, 
(2) application of a firm pressure dress- 
ing, and (3) stromal loss or distortion of 
its normal architecture that allows for 
ointment globules to lie below the corneal 
surface. The clinical picture is that of a 
cluster of large ointment globules lodged 
within the corneal defect. 

Experimental data suggest that the oint- 
ment globules are entrapped within the 
wound exudates and lodged below the 
plane of the corneal surface. No treatment 
is necessary since the globules are ex- 
truded within the next 24 to 48 hours even 
if the pressure dressing is continued. 
Pseudoentrapment of ointment in the 
cornea is compared with and differ- 
entiated from corneal ointment entrap- 
ment and corneal spheroidal degenera- 
tion. 


Submitted for publication Jan 18, 1974. 

From the departments of ophthalmology and 
pharmacology, University of Arkansas Medical 
Center and the Veterans Administration Hospi- 
tal, Little Rock, Ark. 

Reprint requests to Department of Oph- 
thalmology, University of Arkansas Medical 
Center, Little Rock, AR 72201 (Dr. Fraunfelder). 


Re. new emphasis has been 
placed on spheroidal degenera- 
tion, an entity that clinically resem- 
bles corneal and conjunctival oint- 
ment entrapment.’? This common 
proteinaceous degenerative change** 
is found in the older age group and 
characteristically appears as golden- 
yellow droplets located in the cornea 
and conjunctiva. The entrapment of 
ointment within the cornea or con- 
junctiva is difficult to produce ex- 
perimentally unless the ointment is 
forced or laid under a flap of ocular 
tissue. Recently, we have noted a pre- 
viously undescribed entity that simu- 
lates both spheroidal degeneration 
and corneal ointment entrapment, for 
which we propose the term “pseudo- 
entrapment of ointment in the cor- 
nea.” This may occur with the use of 
a firm pressure dressing after oint- 
ment application to various corneal 
insults. The purpose of this paper is to 
describe this clinical entity, to pre- 
sent experimental data as to its 
cause, and to compare it to similar- 
appearing clinical conditions. 


Report of Cases 


CASE 1.—A 30-year-old black man 15 
years previously had had a corneal insect 
bite OD. An atrophic corneal ulceration oc- 
curred in this area with loss of stroma and 
reduction in visual acuity to 20/200. 
Smears and cultures of this corneal ulcera- 
tion were negative. Chloramphenicol 0.5% 
(Chloromycetin) and gentamicin sulfate 
(Garamycin) aqueous solutions were ad- 
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Fig 1.—Pseudoentrapment of ointment 
in cornea in case of recurrent atrophic 
corneal ulceration. Photograph taken 
three hours after removal of firm pressure 
dressing (case 1, х 28). 





Fig 2.—Pseudoentrapment of ointment 
in cornea (arrow) in case 2, recurrent 
corneal erosion ( x 10). 


ministered. Over the next four days, there 
was little change in the corneal defect, and 
the drops were discontinued. Chloram- 
phenicol ointment 1% (Chloroptic), along 
with a firm pressure patch, was applied to 
the involved eye. After 24 hours, there was 
no change, and a new pressure dressing 
was applied. Twenty-four hours later, this 
patch was removed, and ointment globules 
were seen with the ulceration (Fig 1). Four 
hours after removal of the pressure patch, 
there was still no change in the pattern of 
ointment in the corneal ulcer; however, by 
the following morning, the ointment glo- 
bules had disappeared. A pressure dress- 
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Fig 3.—In attempt to produce pseu- 
doentrapment of ointment in rabbit 
cornea, two types of corneal wounds were 
made with razor-blade incision. Parallel 
incision about 4 mm long and 0.5 mm or 
1.5 mm wide was made to middepth of 
stroma to produce trough (A). In second 
type (B), epithelium was removed and mul- 
tiple 3-mm long incisions were made to 
middepth of stroma. 





Fig 5.—Rabbit with corneal stroma in- 
jection of 5% boric acid ointment. Over a 
period of months, these globules slowly 
absorbed but left some residual remnants 
( x 20). 


ing was continued, and after ten days, re- 
epithelialization was completed. 

CasE 2.—A 55-year-old white woman 
with a history of recurrent corneal erosion 
developed a shallow stromal ulceration, as- 
sociated with stromal edema, 1+ flare, 
folds in Descemet membrane, and visual 
acuity of 20/25. Smears and cultures were 
negative. Atropine sulfate solution 176 and 
chloramphenicol 175 (Chloroptic) ointments 
were applied to the eye along with a firm 
pressure dressing. The following day, mul- 
tiple globules of ointment were found to be 
entrapped within the crater of the ulcer 
(Fig 2). The ointment droplets were com- 


Fig 4.—Pseudoentrapment of ointment 
in cornea was produced in rabbits with 
trough type of injury after eyelids were su- 
tured shut. Ointment droplets (D) were 
within wound coagulum or on surface of 
wound (S) below plane of corneal surface 
(х 22). 





d = 


Fig 6.—Histological section of rabbit 
cornea showing ointment (arrow) trapped 
between stromal layers of flap-like corneal 
incision with no apparent tissue reaction 
(X 500). 


pletely removed mechanically, and the ul- 
cer healed without complication or further 
therapy. 

CASE 3.—A 30-year-old white woman sus- 
tained an almost total epithelial abrasion 
secondary to brushing her left cornea with 
a paper sack. She was treated with sulfa- 
cetamide ointment (Sodium Sulamyd), and 
a firm pressure dressing was applied. At 24 
hours, no apparent change was seen; how- 
ever, at 48 hours, ointment entrapment 
identical to Fig 1 was seen in her central 
cornea. À pressure dressing without medi- 
cation was continued. Within 48 hours, the 
ointment globules had disappeared, and by 
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Factor 
Clinical appearance 


Type injury 


Permanency 


Complications None 


Association with a firm 
pressure dressing 


Pathology 


Ultraviolet autofluorescence 


120 hours, the cornea had reepithelialized. 
Case 4.—An 8-year-old white girl was 
struck in her right eye by a tree branch 
and was treated by her family physician 
with a combination of polymyxin B, neo- 
mycin, and gramicidin solution (Neosporin 
solution) and polymyxin B, neomycin, and 
bacitracin zine ointment (Neosporin oint- 
ment). Ten days later, she was referred to 
an ophthalmologist who noted a slanting 
flap-like laceration extending into deep 
stroma. Between the leaves of the lacer- 
ation were multiple white globules. Over a 
period of nine months, this oily-appearing 
material slowly disappeared except for 
some remnants within the corneal scar. 


Materials and Methods 


New Zealand albino rabbits, weighing 2 
to 4 kg, were anesthetized intravenously 
with 3% pentobarbital sodium followed by 
topical ocular 0.5% proparacaine hydrochlo- 
ride. The cornea was wounded in one of 
two ways (Fig 3). Parallel incisions were 
made down to midstroma, either 0.5 mm or 
1.5 mm apart and about 4 mm in length. 
The tissue between these incisions was 
then surgically removed. The other type of 
wound was made on an area of a cornea 
scraped free from its epithelium. Within 
this denuded area, multiple 3- to 4-mm 
long crossing incisions were made down to 
midstroma. Ointment was applied to each 
of these wounds, and the eyelids were 
sewn shut with 4-0 silk sutures over .63-cm 
('4-inch) diameter gum rubber tubing. This 
was done to simulate an ocular pressure 
dressing. At a predetermined time, the 
eyelids were opened, and the cornea was 
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Multiple bunched superficial 
clear large globules 


Any insult with distortion 
or loss of corneal stroma 


Disappears within 24 to 48 
hours regardless of therapy 


Probably always 


Ointment lodged below 
corneal surface with some 
globules enmeshed within 
wound exudates 

Autofluorescence is dependent on type of drug within ointment 

since ointments do not fluoresce; however, most drugs 

are washed out of ointment in a few hours, ie, tetracycline. 


Comparison of Pseudoentrapment and Entrapment of Ointment Within Cornea With Spheroidal Degeneration 











Pseudoentrapment Entrapment 
of Ointment of Ointment 
in Cornea in Cornea 


Jagged or flap-like 
corneal injuries 


May potentiate 


examined with a slit lamp. True corneal 
ointment entrapment was produced in rab- 
bits by direct stromal injection or by mak- 
ing a slanting corneal incision similar to 
that described in case 4 and placing the 
ointment within the wound through a 27- 
gauge needle. The lids were not sutured 
shut in the corneal ointment entrapment 
series. 

The ointments used were (1) oxytetracy- 
cline-polymyxin B ointment, which con- 
tains a 6:4 mixture of white petrolatum- 
mineral oil in which is suspended 5 mg/gm 
oxytetracycline hydrochloride and 10,000 
units/gm polymyxin B sulfate (Terramy- 
cin-Polymyxin B ointment) and (2) boric 
acid ointment containing a 6:4 mixture of 
white petrolatum-mineral oil (Boric Acid 
Ointment). 

The corneas containing ointment were 
fixed in 4% formaldehyde, embedded in 
epoxy plastic. Tangential sections were cut 
through the wound and stained with 0.01% 
toluidine blue.* 


Results 


Cases of pseudoentrapment of oint- 
ment in the cornea have the following 
in common: (1) The characteristic pic- 
ture is a clustering of fairly large 
ointment globules (Fig 1 and 2). (2) 
The corneal injury either has some 
stromal loss or distortion of its nor- 
mal architecture that allows for oint- 
ment globules to lie below the corne- 
al surface. (3) After topical ocular 
ointment application a firm pressure 
dressing was applied. (4) These glo- 


Clear globules at any 
level of the stroma 


Slowly absorbed in part 
over months to years 

Blood vessel ingrowth 
if near limbus, visual 
disturbances if in visual axis 


Ointment entrapment 
within corneal stroma 
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Spheroidal 
Degeneration 


Golden-yellow 
spherules at any 
level of stroma 
Aging change, 
environmental 
extremes, old trauma, etc 
Permanent with occasional 
progression 


Occasional recurrent 
epithelial erosions 













No relationship 






Proteinaceous 
degeneration 








Characteristically 
bright yellow 






bules seem to disappear without 
treatment with or without a pressure 
dressing in 24 to 48 hours. 

In 88 experimental corneal injuries 
using the two methods described 
along with a simulated ocular pres- 
sure dressing, only three eyes had 
pseudoentrapment of ointment in the 
cornea. Within 24 hours in all eyes, 
the entrapped ointment disappeared 
without surgical intervention. Wide 
grooves (Fig 3, A) were made in 56 
eyes, ointment was applied, and the 
eyelids were sewed shut. Twelve eyes 
were opened at 24 hours, 36 at 48 
hours, 4 at 72 hours, and 4 at 120 
hours. Only in three eyes at 48 hours 
were entrapped oil droplets seen. The 
appearance and pattern of these glo- 
bules were very similar to that in the 
clinieal series. Using the same se- 
quences as with wide grooves, narrow 
grooves were made in 20 eyes. No 
pseudoentrapment of ointment was 
seen in eight eyes whose eyelids were 
opened at 24 hours, or in 12 eyes 
opened at 48 hours. Denuded corneas 
with multiple stromal incisions (Fig 
3, B) were done in 16 eyes, ointment 
was applied, and the lids were sewed 
shut. No ointment entrapment was 
seen in the four eyes whose lids were 
opened at 24 hours, or in 12 eyes 
opened at 48 hours. 

In the cases where it was possible 
to produce pseudoentrapment, the 
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ointment was found on the surface of 
the tissue exudates but below the 
plane of the corneal surface (Fig 4) 
and in the coagulum of the wound. 
Ointment was entrapped within the 
corneal stroma by direct injection 
(Fig 5). Biomicroscopically or his- 
tologically (Fig 6), little, if any, 
reaction was apparent around the 
entrapped globules. Ointment was 
entrapped if the oil globules were 
completely surrounded by corneal 
stroma. 


Comment 


Recent data suggest corneal stro- 
mal ointment entrapment does not 
occur unless the ointment globules 
are surrounded by stroma.’ To sub- 
stantiate this, it has been pointed out 
that (1) current commercial oint- 
ments melt within a few minutes af- 
ter topical ocular application and this 
oil then floats above the level of the 
wound, (2) migrating epithelial cells 
extend pseudopods that hug even the 
crevices of the wound making entrap- 
ment of a round globular mass un- 
likely, and (8) oils are repulsed by the 
extracellular fluids of the corneal 
stroma.’ Since the entrapped oint- 
ment globules described in this clini- 
cal series are shown by an experimen- 
tal model not to be surrounded by 
stroma, but rather enmeshed in the 
wound exudates or lodged below the 
plane of the corneal surface, the term 
"pseudoentrapment of ointment in 
the cornea” is proposed. The ointment 
was only transitorily enmeshed in 
two of our three cases since the glo- 
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bules disappeared within 48 hours. In 
the third case, the ointment globules 
were immediately mechanically re- 
moved. In the three animal cases, 
the entrapped ointment disappeared 
within 24 hours without mechanical 
interference. We believe that, proba- 
bly in all cases, pseudoentrapment of 
ointment in the cornea will disappear 
with time and it is best to leave the 
wound undisturbed. 

No entrapment or pseudoentrap- 
ment of ointment within the cornea 
was seen in the various experimental 
corneal incisions or troughs in over 
300 cases with the eyelids open.^ The 
closed lid probably aids in holding the 
tissue exudates and ointment in place 
within the corneal defect. Even if the 
entrapped droplets in the wound exu- 
dates were covered with epithelium, 
the droplets would escape between 
the loose intracellular connections of 
migrating epithelium within a matter 
of hours.^ Pseudoentrapment of oint- 
ment, to our knowledge, causes no 
complications. Even commercial oph- 
thalmie ointments entrapped within 
the corneal stroma under experimen- 
tal conditions were surprisingly 
inert. Over a period of months or ev- 
ery years, the ointment slowly ab- 
sorbs as in case 4, but may leave some 
residual debris. If, however, ointment 
is entrapped in the stroma near the 
limbus, blood vessel ingrowth may oc- 
cur.* The differential diagnosis and a 
comparison of these entities along 
with spheroidal degeneration is given 
in the Table. 

The discovery of this clinical entity 


does not change our management of 
ointment usage with а pressure 
dressing. The rarity of this finding 
along with its apparent lack of com- 
plications allows us to feel free to use 
ointments with a pressure dressing. 
However, if major stromal roughen- 
ing is present, these cases are indi- 
vidualized. We do not apply oint- 
ments to jagged, flap-like stromal in- 
juries without prior adequate surgical 
repair, in lacerations near the 
visual axis, or in eyes with impending 
perforation. 


Dr. James H. Landers (case 1), Dr. Wendell E. 
Willis (case 2), Dr. R. Joe Cannon (case 3), and 
Dr. Chandler R. Dawson (case 4) gave permission 
to report their cases. 

This investigation was supported by a grant 
from the Society for the Prevention of Blind- 
ness, Inc., and National Institutes of Health 
grants EY-59, 270, and 239. 
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Primary Malignant Melanoma 


of the Orbit in 


Robert C. Drews, MD 


Statistically, primary malignant mela- 
noma of the orbit in a Negro should be ex- 
ceedingly rare. As far as | know, this is 
the only report of such a case. 


V J ith one possible exception, the 

world’s ophthalmic literature 
indicates that primary malignant mel- 
anoma of the orbit is rare. Rottino 
and Kelly’ reported a case of primary 
orbital melanoma, and cataloged 43 
other such cases that were found af- 
ter “a tedious search of the world lit- 
erature back to 1838.” Only a few of 
these cases, however, were docu- 
mented unequivocally, and the au- 
thors commented that “the occur- 
rence of primary orbital melanoma is 
so rare that it becomes necessary in 
each case to rule out extension from 
the eyeball and metastasis from a 
more distant focus.” 

Since their report, other cases have 
been described by Foster? and Car- 
dia.‘ Three cases have recently docu- 
mented the association of malignant 
melanoma of the orbit with nevus of 
Ota (Hagler and Brown; Ben- 
edict © and Jay’). Most recently, 
Wolter et al; Henderson and Far- 
row,* and Jakobiec et al? have each re- 
ported a well-documented case. Thus, 
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a Negro 


the number of previously reported 
cases of primary malignant mela- 
noma of the orbit now totals 52. No 
case has been cited as occurring in a 
Negro. 

Hogan and Zimmerman" state that 
malignant melanoma “occurs so 
rarely in the Negro that in the 
Registry of Ophthalmie Pathology 
the ratio of Caucasians versus non- 
Caucasians is 250:1." Primary malig- 
nant melanoma of the orbit is not 
even listed in their text. Considering 
the rarity of primary malignant 
melanoma of the orbit and the rarity 
of malignant melanoma in the Negro, 
it is not surprising that I was unable 
to find another recorded case. 


REPORT OF A CASE 


A 75-year-old Negro man was first seen 
by me in consultation Dec 6, 1972, in the in- 
tensive care unit at Bethesda General Hos- 
pital to which he had been admitted follow- 
ing his fifth severe heart attack. He had 
also had three prior episodes of cerebral is- 
chemia. Aside from his cardio-cerebro-vas- 
cular problems, the patient was found to 
be in good health. I was asked to see him 
because of some inflammation and dis- 
charge from the left eye, and because of 
the presence of a mass nasally in the left 
orbit. 

The patient stated that the mass had 
been there about three months and be- 
lieved that it had not grown for about one 
month. The ocular findings were com- 
pletely normal, except for a mild inflam- 
mation of the conjunctiva and the presence 
of a rubbery, immobile mass in the nasal 
angle of the left orbit. The anterior pole of 





the mass was about 1 em in diameter and 
was creased by the medial canthal liga- t 
ment. The mass lay mostly above the liga- 
ment and did not appear to arise from the 
lacrimal sac. The liver was not palpable, 
and an extensive search did not detect pri- 
mary or metastatic carcinoma. Roentgen- 
ographic studies included films of the chest 
and long bones, skull and sinus series, 
laminograms of the orbits and sinuses, and 
left dacryocystograms. All of these were 
normal. 

On Dec 13, 1972, a biopsy specimen of 
the mass was obtained. To my astonish- 
ment, when the mass was exposed, it ap- 
peared to be a typical malignant mela- 
noma: dark, solid, lobular, and infiltrative. 
Looking at a primary malignant melanoma 
of the orbit in a Negro in disbelief, I halted 
surgery and then carried on with great 
care, lest this were a very dark he- 
mangioma or a darkly pigmented menin- 
gocele. 

The pathological report confirmed the 
diagnosis of a malignant melanoma (Fig 
1). Further work-up to find evidence of me- 
tastases was again negative. After consul- 
tation, dacryocystography was repeated 
bilaterally. There was some relative lateral 
displacement of the left lacrimal sac, but 
no abnormality within the left lacrimal 
outflow system itself. 

Great discussion then ensued between 
the patient, myself, and a number of other 
physicians. The left eye was quite normal. 
The patient's cardiac status was so bad 
that his prognosis for life was believed to 
be quite limited, and major surgery or 
even general anesthesia contraindicated. 
Even disregarding the problems of gener- 
al anesthesia, it was believed that the 
chances of improving the patient's progno- 
sis for life by doing an exenteration were 


Primary Malignant Melanoma/fÜrews 335 


Fig 1.—Biopsy specimen showed typical malignant melanoma 


(hematoxylin-eosin, х 450). 


very poor. 

On Dec 20, 1972, a local excision was per- 
formed under local anesthesia. The tumor 
was found to be much larger than had been 
expected, extending almost to the orbital 
apex. It was adherent to the lacrimal sac 
and, although poorly defined, shelled out of 
the orbit deceptively easily. The immediate 
postoperative course was quite benign, but 
within four weeks there was a recurrent 
swelling in the area of surgery. Examina- 
tion at that time again showed the eyes to 
be otherwise normal in all respects, with 
20/20 vision and a full range of ocular mo- 
tions in both. There was still no sign of any 
choroidal or conjunctival melanoma. It was 
believed that the recurrent nodule in the 
surgical area this soon after surgery must 
represent a local abscess, and within a 
week, there was some drainage from the 
site. 

Inspite of medicinal therapy, the swelling 
continued to enlarge rapidly, and on Feb 5, 
the area was again incised. No abscess was 
found, but a very friable, large, and inva- 
sive mass was noted. It was less pigmented 
than it had been previously, but patholog- 
ical study confirmed that it was a recur- 
rent malignant melanoma of the orbit. 
Further consultations were obtained, in- 
cluding those of a plastic surgeon and oto- 
laryngologist. It was believed that the tu- 
mor was not resectable, even if the patient 
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had been able to undergo such surgery. Ra- 
diation and chemotherapy consultations 
were also obtained: these physicians be- 
lieved that they had nothing to offer this 
patient. 

On March 7, 1973, the patient returned 
because of pain in his left eye, and he 
asked to have the eye removed. He had lost 
all light perception in the eye two days 
previously, and examination showed a cen- 
tral retinal artery occlusion. The left globe 
was frozen, displaced temporally and ante- 
riorly, but covered by a ptotic upper lid. 
There was exposure of conjunctiva below, 
however, with severe chemosis (Fig 2). 

He was referred to Joseph Ogura, MD, 
and on March 21, 1973, the patient was ad- 
mitted to the Barnes Hospital on the ear, 
nose, and throat service. By this time, 
there were abnormal liver scan findings 
and roentgenographic evidence of invasion 
of the sinus. The patient's condition was 
found inoperable. He was readmitted to 
Barnes Hospital in May because of bleed- 
ing from the tumor. This stopped sponta- 
neously and the patient was discharged. 


COMMENT 


The patient had had two more 
heart attacks in the six months since 
my first consultation visit, and on 





Fig 2.—Recurrent malignant melanoma of left orbit with central 
retinal artery occlusion. 


June 4, 1973, he died of another 
stroke. 


Sidney Smith, MD, referred the patient. Ben- 
jamin Milder, MD, was consulted before the 
dacryocystography was performed. 
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Iridocyclitis 


Rubeosis in Fuchs Heterochromic 


Henry D. Perry, MD; Myron Yanoff, MD; Harold G. Scheie, MD 


A patient had Fuchs heterochromic iri- 
docyclitis of approximately 17 years’ du- 
ration. Histologically, keratic precipitates, 
iris atrophy, rubeosis iridis, discon- 
tinuous rubeosis of the anterior chamber 
angle, a chronic nongranulomatous iri- 
docyclitis, and trabeculitis were noted. 
The cause of the glaucoma probably is a 
combination of rubeosis of the anterior 
chamber angle and trabeculitis. 


he rubeosis found in Fuchs hetero- 
chromic iridocyclitis is described 
histologically for the first time, to our 
knowledge. The patient had the clas- 
sie findings of a unilateral, chronic, 
mild iridocyclitis, heterochromia with 
the involved iris being the lighter iris, 
and glaucoma of the hypochromic eye. 
The patient had had cataract surgery 
about seven years after the onset of 
the syndrome. Her eye was enucle- 
ated because of uncontrolled glaucoma. 


Report of a Case 


A 54-year-old white woman was first 
seen in August 1966 with a history of poor 
vision OD for 15 years and heterochromia 
OD for about 17 years. In 1956, an intra- 
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capsular cataract extraction with periph- 
eral iridectomy for a hypermature cataract 
gave a poor visual result. General medical 
history showed a cervical spine problem 
and decreased hearing on the left. There 
was no family history of heterochromia, 
cataract, and glaucoma. 

Ophthalmoscopie examination showed a 
best corrected visual acuity of count fin- 
gers OD and 20/20 OS. Noticeable hetero- 
chromia was present with the right iris 
blue and the left, dark brown (Fig 1). The 
right cornea showed slight edema with 
very fine keratic precipitates over the pos- 
terior surface, especially inferiorly. The 
anterior chamber of the right eye was deep 
with 2+ cells and 1+ flare. A peripheral 
iridectomy was noted superiorly, and the 
temporal iris pillar was adherent to the 
posterior cornea at the 10-o'clock position. 
The iris showed a smooth anterior surface, 
stromal atrophy, and increased iris transil- 
lumination. The left eye was normal. Oph- 
thalmoscopic examination OD showed a 
blurred view, but the fundus appeared 
healthy. The fundus OS seemed healthy. 
Intraocular pressure was 24 mm Hg, OD 
and 17 mm Hg, OS. Gonioscopic examina- 
tion, OD demonstrated a wide open ante- 
rior chamber angle except in the area of 
the peripheral iridectomy where a synechia 
was noted from the 9:30-o'clock position to 
the 10:30-o'clock position. A delicate ru- 
beosis, in periodic intervals, was noted on 
the anterior surface of the iris and over 
the entire 360° circumference o? the angle. 
Findings from water provocative test were 
positive OD, with the intraocular pressure 
rising from 15 mm Hg to 28 mm Hg. The 
test results were negative OS. 

The glaucoma was relatively well con- 
trolled until 1970, when the patient com- 
plained of a "pressure sensation" in her 
right eye. Intraocular pressure OD was 28 
mm Hg. Vitreous haze was present, and 
the visual acuity was hand movements. 
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Fig 1.—Heterochromia with 
right eye lighter in color and exotropic. 


posterior cornea (hematoxylin-eosin, ori- 
ginal magnification x 400). 


During the next year, there were several - 


such episodes, often associated with a mild 
uveitis. Enucleation was performed in No- 


vember 1971 for intractable pain and per- 3 
sistent elevation of intraocular pressure _ 


OD in spite of maximal medical therapy. 
Pathology and Diagnoses 


Macroscopically, the firm right eye 
measured 25 x 25x25 mm. A blue iris 
with a superior peripheral iridectomy 
could be seen through the slightly 


cloudy cornea. The globe was opened _ 
vertically. There was adhesion of the — 


temporal iris pillar to the posterior 


involved - 
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Fig 2.—Deposit of mononuclear in-  . 
flammatory cells (keratic precipitate) on 


a hk EEE e cg 






Fig 3.—Iris showing higher magnifica- 
tion of inflammatory nodule composed of 
lymphocytes and plasma cells (hematoxy- 
lin-eosin, original magnification x 400). 
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Fig 5.—One micron section shows thin, 
endothelial-lined capillaries on anterior 
iris surface (paraphenylenediamine, origi- 
nal magnification x 400). 
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Fig 6.—Delicate capillaries are present 
on surface of trabecular meshwork adja- 
cent to anterior chamber (hematoxylin-eo- 
sin, original magnification x 400). 


to the 10:30-o'clock position. Except 
for aphakia and mild cupping of the 
optie disc, the remainder of the globe 
was within normal limits. 
Microscopically, there was basal 
edema of the corneal epithelium. A 
fine limbal perforating scar was pres- 
ent superiorly. A few tiny excres- 
cences on Descemet membrane were 
noted centrally and peripherally. 
Scattered deposits of mononuclear 
cells, chiefly monocytes and lympho- 
cytes, along with fine fibrillar mate- 
rial were seen on the posterior cor- 
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Fig 4.—There is iris stromal atrophy (see also Fig 7) and an inflammatory infiltrate of 
lymphocytes and plasma cells in the iris, ciliary body (anterior face) and trabecular 
meshwork (SEI 73-836; hematoxylin-eosin, original magnification x 101). 





Fig 7.—Iris stromal atrophy (double arrow) and pigment epithelial atrophy (single ar- 
rows) are noted along with the chromic nongranulomatous iritis, cyclitis, and trabeculitis 
(SEI 73-838; hematoxylin-eosin, x 63). 


neal endothelial surface, especially 
inferiorly (Fig 2). A peripheral ante- 
rior synechia was present superiorly. 
The iris showed mild stromal atrophy 
and loss of pigment along with an in- 
filtration of mononuclear inflamma- 
tory cells, chiefly monocytes, lympho- 
cytes, and plasma cells (Fig 3). The 
inflammatory cells were present in 
the iris stroma, on the anterior iris 
surface, in the anterior chamber, 
within the trabecular meshwork (Fig 
4), and in the pars plicata of the cili- 
ary body. An inflammatory mem- 


brane composed of lymphocytes and 
plasma cells was present on the ante- 
rior surface of the iris, over the ante- 
rior face of the ciliary body, and on 
the internal aspect of the trabecular 
meshwork. Delicate capillaries were 
noted on the iris surface in many sec- 
tions (Fig 5). 

Most of the new vessels were just 
anterior or within the iris anterior 
border layer. The iris stromal vessels 
were normal in character except for 
some very thin-walled vessels near 
the anterior surface of the iris that 
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Fig 8.—Fibroglial inflammatory membrane present on inner surface of retina. Retinal 
vessel shows vasculitis (hematoxylin-eosin, original magnification x 160). 


were interpreted as new vessels. Deli- 
cate capillaries were noted occasion- 
ally over the trabecular meshwork 
(Fig 6). Loss of pigment was promi- 
nent in the posterior pigmented layer 
of the iris pigment epithelium, espe- 
cially in the midperiphery (Fig 7). In 
some areas, both layers of pigment 
epithelium were degenerated. The 
sphincter muscle was mildly fibrotic, 
and the dilator muscle showed numer- 
ous areas of necrosis. In some sec- 
tions, an inflammatory membrane in 
the posterior chamber covered the in- 
ner surface of the pars plicata of the 
ciliary body inferiorly. The retina 
showed a mild vasculitis with peri- 
vascular cuffing by lymphocytes. An 
inflammatory membrane covered the 
surface of the optic disc. There was a 
fine fibroglial membrane, with occa- 
sional lymphocytes, over the surface 
(Fig 8). The optic nerve showed mild 
cupping and moderate gliosis and 
atrophy. 

Fuchs heterochromic iridocyclitis 
and open angle glaucoma by history, 
chronie nongranulomatous iridocycli- 
tis and trabeculitis, iris atrophy and 
necrosis, rubeosis iridis, peripheral 
anterior synechia (superiorly), and 
surgical aphakia were diagnosed. 


Comment 


Pathologie reports in the English 
literature on globes removed from pa- 
tients with Fuchs heterochromic iri- 
docyclitis are rare.'? There have been 
a total of 13 pathologic descriptions, 
with two of these being globes and 
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the remainder iris biopsies. Neither 
of the globes was described in detail. 
The main findings have been reported 
as iris stromal atrophy, thickening 
and hyalinization of the iris blood 
vessels with narrowing of their lu- 
mens, degeneration of the iris pig- 
ment epithelium, especially the 
posterior layer, and a chronic, non- 
granulomatous iridocyclitis. The ease 
with which anterior chamber hemor- 
rhages arise has been explained on 
the basis of the fragile, hyalinized, 
iris blood vessels.*:°-* 

Fine vessels on the surface of the 
iris and occasionally in the angle, as 
was found in the present case, have 
been reported previously in clinical 
descriptions.*.95:^" Until the present 
report, however, no one to our knowl- 
edge has described and demonstrated 
the delicate rubeosis histologically. 
No explanation is available as to why 
the rubeosis iridis does not proceed 
inexorably to peripheral anterior 
synechias. The new vessels are most 
likely responsible for the anterior 
chamber hemorrhages.*:*'* Many of 
the descriptions in the literature of 
abnormal, thick, hyalinized iris ves- 
sels are in fact describing the normal, 
albeit peculiar, iris blood vessels. 

The cause of the glaucoma in Fuchs 
heterochromic iridocyclitis is poorly 
understood. In Kolker and Hethering- 
ton’s book, although twig-like neo- 
vascularization of the iris periphery 
and trabecular meshwork is noted as 
being seen often, the glaucoma is in- 
ferred as being secondary to the in- 
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flammation and not to the rubeosis. 
They note that glaucoma is present in 
20% of the hypochromic eyes. Chan- 
dler and Grant state that the 
rubeosis of the angle induces the 
glaucoma. 

In our case, neovascularization of 
the iris and anterior chamber angle 
were noted clinically and histologi- 
cally. The rubeosis of the angle was 
patchy and discontinuous. An active 
trabeculitis with lymphocytes and 
plasma cells in the trabecular mesh- 
work and an inflammatory membrane 
over the meshwork were present. 
Probably both the trabeculitis and the 
rubeosis of the anterior chamber 
angle play a role in producing the 
glaucoma. 


N. V. Livycky assisted in preparing the photo- 
micrographs. 
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— James О. Powell, MD, Joel S. Glaser, MD 


A 16-year-old girl presented with pro- 
gressive, painless proptosis of the left 


. eye. X-ray studies revealed an extensive 
. lesion involving the left orbit, antrum, and 


. middle cranial fossa. A biopsy confirmed 


|. the diagnosis of aneurysmal bone cyst, 


and the lesion was surgically excised. 
There has been no evidence of recur- 
rence after three years. In a review of the 
literature, we were able to find only seven 
other cases of aneurysmal bone cyst in- 
volving the orbit. 


S e in bone cysts (ABC) typi- 
cally involve the long tubular 
bones of the extremities, membra- 
nous bones of thorax and pelvis, or 
vertebrae. Only rarely are the bones 


~ of the skull involved. The following is 


a report of a case of an extensive ABC 


= involving the orbit and middle cranial 
= fossa, presenting as proptosis in a 
- . young girl. 


Report of a Case 


A 16-year-old girl presented in Novem- 
ber 1971 with a five-month history of pro- 
gressive left proptosis, fullness of the left 
temple, and diplopia. Examination re- 
vealed a firm, immobile, nontender mass in 
the left temporalis fossa (Fig 1). The left 
eye measured 9 mm of irreducible prop- 
tosis. Visual acuity was normal, and both 
pupils were 4 mm and briskly reactive 
without an afferent defect. The left optic 
disc was minimally but distinctly con- 
gested, and the left blind spot was slightly 
enlarged on perimetric examination. Al- 
though corneal sensation was intact, there 
was a patchy dysesthesia in the cutaneous 
distribution of the left trigeminal. 

Results of routine laboratory studies 
were normal. Skull roentgenograms, in- 
cluding tomograms, showed a rather ex- 
tensive lesion in the left cranial base (Fig 
2). There was erosion of the posterior as- 
pect of the greater wing of the sphenoid 
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Aneurysmal Bone Cyst 
- of the Orbit 


with partial loss of the bony line represent- 
ing the anterior wall of the middle cranial 
fossa. The lesion had also produced erosion 
of the posterior portion of the orbital floor, 
lateral wall of the orbit, and maxillary an- 
trum. A soft tissue density was also noted 
in the antrum and orbit. The sella turcica 
and optic canals were normal. Orbital 
venography demonstrated medial dis- 
placement of the left superior ophthalmic 
vein consistent with the presence of a lat- 
eral orbital mass. A technetium-99m scan 
(dynamic and static) failed to show a per- 
fusion abnormality, but did show increased 
nuclide concentration in the left retro-orbi- 
tal and frontotemporal areas. Because of 
the involvement of the sphenoid bone and 
abnormal brain scan, a left carotid arterio- 
gram was done. This showed elevation of 
the middle cerebral vessels consistent with 
a large extracerebral middle fossa lesion 
(Fig 3). 

Following the radiologic studies, a 
biopsy of the left temporal mass was per- 
formed. Immediately beneath the tempo- 
ralis muscle, a dark-blue, cystic, and some- 
what friable lesion was encountered. 
Moderate bleeding occurred during the 
biopsy procedure. 

Pathology.—The biopsy material (Fig 4) 
consisted of irregular fragments of bone 
and hemorrhagic soft tissue. Histologi- 
cally, there were cystic spaces of variable 
size and shape, some blood-filled, separated 
by fibrous trabeculae. A thin indistinct 
layer of spindle cells lined several of the 
spaces. Scattered throughout the trabec- 
ulae were islands of osteoid, a few of which 
showed partial calcification. Chronic in- 
flammatory cells, lymphocytes, plasma 
cells, hemosiderin-laden macrophages, and 
giant cells were frequently encountered. 
These findings were consistent with a 
diagnosis of aneurysmal bone cyst. 

Surgical Procedure.—Having established 
a histological diagnosis, surgical therapy 
was elected by a team of neurosurgeon, 
ophthalmologist, and otolaryngologist. Via 
a left frontotemporal craniotomy, an ex- 
tradural mass was observed to fill the floor 
of the left middle fossa, elevating the left 
temporal lobe and displacing it medially. 
The lesion was firmly adherent to dura, 
making excision difficult. Posteriorly, the 
lesion extended to the anterior slope of the 


petrous ridge; medially, to the lateral re- 
flection of the cavernous sinus; and ante- 
riorly, into the maxillary antrum. The 
middle fossa floor, most of the lateral half 
of the sphenoid ridge, and the posterior as- 
pect of the roof and lateral orbital wall 
were excised. Since there was extension 
into the antrum, a Caldwell-Luc approach 
was also made. From this vantage point, it 
was noted that the posterior aspect of the 
orbital floor and lateral maxillary sinus 
wall were involved, and these areas of bone 
were excised. 

The patient tolerated the procedure well, 
and the postoperative course was un- 
complicated except for mild numbness in 
the second division of the left trigeminal. 
Within the folowing weeks, the numbness, 
proptosis, and diplopia cleared. The patient 
is symptomless with no evidence of recur- 
rence in three years of follow-up. 


Comment 


Aneurysmal bone cyst is a benign, 
nonneoplastic lesion with typical ra- 
diological and histological character- 
istics.? The radiological appearance 
is one of a distended multicystic le- 
sion covered by a thin shell of sub- 
periosteal bone. Grossly, the ABC is a 
firm, but cystic hemorrhagic mass. 
Microscopically, one sees cavernous 
spaces separated by a fibrous stroma. 
The spaces often contain blood and 
may be lined by giant or spindle cells. 
Smooth muscle and elastic tissue are 
not present. Islands of osteoid are 
scattered throughout the fibrous 
stroma, and foci of chronie inflamma- 
tory cells are frequently present. 

The origin of ABC is unknown. Ab- 
normal vascular hemodynamics, al- 
terations of preexisting bony lesions, 
organizing subperiosteal hemorrhage, 
and faulty endochondral bone forma- 
tion have been proposed as possible 
causes.” 

Although ABC has been reported in 
patients of all ages, it is most often 
encountered in adolescents and young 
adults. In most series, the sex inci- 
dence has been nearly equal.*'' Clini- 
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Fig 1.—On left side, globe is proptotic 
and temporalis fossa filled by firm, nonten- 
der mass (arrow). 


cally, the lesion usually appears as a 
firm, nontender mass. By far, the 
most common sites of ABCs are the 
long tubular bones, vertebrae, thorax, 
and pelvis. Only a few cases of cranial 
involvement have been reported, and 
most of those were in the occiput.:?-? 
Orbital involvement by ABC is 
rare, and this process is not usually 
listed in the differential diagnosis of 
exophthalmos-producing lesions. We 
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Fig 4.—Left, Cystic 


and chronic inflammatory cells (hematoxylin-eosin, orig 












Fig 2.—Plain skull film (anteroposterior 


‘view) shows soft tissue density involving 


left orbit and maxillary antrum. Linea in- 
nominata (small arrow) is hazy and par- 
tially destroyed, and sphenoid wings 
(large arrow) are similarly involved. 


found only a few recorded cases of 
ABC of the orbit (Table). Ninety-five 
cases of ABC were reported by Till- 
man et al, in three instances in the 
frontal bone and in one the maxilla.* 
No comments were made regarding 
ocular involvement. In several of 
these cases, the lesion presented as an 
intracranial, extradural mass, thus 
being somewhat similar to our case. 
The patient reported by Jeremiah' is 





(enlargement of boxed area, original magnification x 200). 
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Fig 3.—Left internal carotid angiography 
shows medial and superior displacement 
of middle cerebral artery group (arrows), 
indicating extra-axial middle fossa mass. 


comparable to ours in that the lesion 
was in the temporal bone and showed 
angiographic changes compatible 
with extension into the middle cra- 
nial fossa. However, the lesion did not 
involve the orbit. Another case of 
ABC arising in the temporal bone 
and presenting as an intracranial 
mass was recorded by Bhende and 
Kothare." Again, there was no orbi- 
tal involvement. 





spaces (S) are separated by fibrous trabeculae (T) containing islands of osteoid (arrows), focal hemorrhages, 
inal magnification x40). Right, Portion of cyst and island of 


osteoid 
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Aneurysmal bone cyst of the max- 
illa has occasionally been recorded in 
the dental literature." -+° In reviewing 
those cases, we did not find any nota- 
tion of secondary ocular effects. 

The orbital roof has been recorded 
as the site of ABC in at least five in- 
stances. Constantini et al? reported a 
14-year-old girl who presented with 
increased intracranial pressure asso- 
ciated with bilateral sixth nerve 
palsies, bilateral papilledema, and 
a right hemiparesis. An ABC was 
found in the left orbital roof with ex- 
tension into the left frontal lobe area. 
The patient did not have proptosis. 
Fite and colleagues** recorded a very 
interesting case of ABC of the orbital 
roof with intraorbital extension. 
Their patient was an 8-year-old girl 
who presented with rapidly progres- 
sive painless proptosis with a de- 
creased ability to elevate the involved 
eye. There was no intracranial exten- 
sion, and the lesion was removed sur- 
gically, with return of normal motil- 
ity. Siedenbiedel’s patient,’ a 22- 
year-old man, was found to have an 
ABC of the right orbital roof. There 
was a history of slowly increasing 
proptosis over an eight-year period. 
Offret et al** also described a case of 
ABC arising from the orbital roof. 
Their patient was a 10-year-old girl 
with 9 mm of proptosis and lim- 
ited elevation. Fundus examination 
showed choroidal folds in the poste- 
rior pole. Arnould and colleagues” 
recorded ABC of the orbital roof with 
intracranial extension occurring in a 
31-year-old man. 

Although most recorded cases of 
ABC of the orbit have involved the 
orbital roof, two cases have been re- 
ported in which the lesion appeared to 
originate in the medial wall of the or- 


342 Arch Ophthalmol/Vol 93, May 1975 
















Intra- 
Age, Prop- cranial 
Author Sex Location tosis Extension Treatment 

Constantini et al? 14, Е Roof No Yes Surgical 
Fite et al% 8,F Roof Yes No Surgical 
Siedenbiedel?5 22,M Roof Yes No Surgical 
Offret et al% 10, F Roof Yes No Surgical 
Kubicz and 

Sobieszczanska- 

Radoszewska!é 8,M Medial wall Yes No Surgical 
Komorn?$ 26, F Medial wall Yes No Surgical 
Arnould et al?” 31,M Roof Surgical 


















bit (Table).'*** 

Regarding the treatment of ABC, 
excellent results have been obtained 
with surgery, radiation, or a combina- 
tion of these two methods. The litera- 
ture indicates that surgery has been 
the most widely used form of ther- 
apy,” usually consisting of local exci- 
sion or curettage, augmented by 
grafting with autogenous bone chips. 
Radiation is most often used when 





surgical removal would be hazardous 
or technically difficult. The recom- 
mended dose is 2,000 to 3,000 rads 
given over a two- to three-week pe- 
riod. Larger dosages have been asso- 
ciated with the development of sar- 
сота. In one instance, a patient 
treated with only 800 rads developed 
an osteogenic sarcoma after eight 
years. Following radiation, ABC in- 
volutes and ossifies, and new bone is 
formed. The lesion shrinks little if at 
all, the resulting x-ray picture being a 
dense irregular sclerotic bony area. 
In the present case, a collaborative 
decision for surgery was made on the 
basis of orbitocranial extension of the 
lesion, potential adverse effects of ra- 
diation on the globe, ocular adnexa 
and structures at the base of the 
brain, and the age of the patient. 
This study was supported in part by Public 
Health Service training grant No. EY00028 from 


the National Eye Institute, National Institutes 
of Health. 
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for Aphakic Pupillary Block 
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In six patients with aphakic pupillary 
block, argon laser produced full-thick- 
ness iridotomies that succeeded in re- 
storing anterior chamber and intraocular 
pressure to normal. In one case, it was 
shown that location of iridotomy is impor- 
tant in determining whether or not iridot- 
omy will succeed in relieving aphakic pu- 
pillary block. In two cases, pupillary block 
had resulted in shallowing of the anterior 
chamber without pressure elevation. 

Cases reported here show that contin- 


ehavesuccessfullyused an argon 

laser to relieve pupillary block 
occurring in six patients after cata- 
ract extraction. These cases are 
reported because we found them in- 
structive with regard to the mecha- 
nism of aphakic pupillary block and 
because they represent examples of a 
useful new means of treating pupil- 
lary block. 


Report of Cases 


CASE 1.-А woman had an intracapsular 
cataract extraction of the right eye in Oc- 
tober 1970 at the age of 50. She achieved a 
good visual result with a contact lens. No 
problem arose until nine months later 
(July 1971), when the patient developed 





Submitted for publication Oct 15, 1973. 

From the Bascom Palmer Eye Institute, De- 
partment of Ophthalmology, University of 
Miami School of Medicine, Miami, Fla. 

Reprint requests to Bascom Palmer Eye Insti- 
tute, PO Box 875, Biscayne Annex, Miami, FL 
33152 (Dr. Anderson). 


Arch Ophthalmol/Vol 93, May 1975 


Mio ia 3d hi" 2 Mohs 


uous laser energy, such as from an argon 
laser, can produce a full-thickness open- 
ing, in contrast to the short duration pulse 
of the ruby, which will destroy only pig- 
mented structures without producing a 
full-thickness iris opening. This need to 
produce some degree of spread of dam- 
age to unpigmented tissue elements in or- 
der to achieve an iris opening is a prob- 
lem in phakic patients where injury to the 
lens must be avoided. 


acute elevation of intraocular pressure to 
64 mm Hg. Pilocarpine drops and systemic 
administration of acetazolamide (Diamox) 
relieved the attack so that the pressure 
was 16 mm Hg the next day. Medications 
were discontinued, and the intraocular 
pressure remained low until ten days later, 
when there was an early recurrence with a 
pressure of 28 mm Hg. The pressure fell to 
9 mm Hg after administration of aceta- 
zolamide and pilocarpine, but three days 
later, the pressure rose to 66 mm Hg. This 
time medical therapy reduced the pressure 
only to 50 mm Hg, the anterior chamber 
remained shallow, and the patient was re- 
ferred to the Bascom Palmer Eye Insti- 
tute. We found an intraocular pressure of 
40 mm Hg by Goldmann applanation to- 
nometry with iris bombe on slit-lamp ex- 
amination and angle closure on gonioscopy. 
Vitreous bulged through both the periph- 
eral iridectomy and the pupil, to touch the 
cornea. Oral administration of glycerin did 
not open the angle, and the intraocular 
pressure remained at 36 mm Hg. 

Before admitting the patient to the hos- 





pital for surgical treatment, we decided to 
attempt to make an iris opening with a la- 
ser. The ruby laser destroyed the pigment 
epithelium on the back of the iris with each 
pulse, producing transillumination defects. 
However, it did not affect the overlying iris 
Stroma, and the angle closure was not re- 
lieved. With the argon laser at 0.7 aimed at 
an area of thin stroma in this blue iris, a 
full-thickness iris opening was achieved 
with only a 0.1-second duration burst with- 
out the need for retrobulbar anesthesia. 
The anterior chamber remained shallow 
after the first opening was achieved. A sec- 
ond opening was produced in another loca- 
tion, and the anterior chamber promptly 
deepened. As the anterior chamber deep- 
ened over a period of approximately five 
seconds, a stream of aqueous could be seen 
entering the anterior chamber through the 
iris opening, carrying with it pigmented 
iris debris. Immediate gonioscopy con- 
firmed that the angle was now open. 

The patient returned to the care of the 
referring physician the next day, and 
there have been no further attacks of pres- 
sure elevation. When last examined by the 
referring physician in January 1973 (1% 
years after laser iridotomy) the pressure 
was 19 mm Hg, the anterior chamber was 
still deep, and the vision remained 20/20 
with aphakie correction. 

Case 2.—A diabetic man had a cataract 
extraction of his left eye in 1971 at the age 
of 66, and his postoperative vision was 
20/20. In January 1973, he had an intra- 
capsular cataract extraction of his right 
eye. Shortly afterward, this eye had a shal- 
low anterior chamber without apparent 
choroidal detachment or evidence of wound 
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leak, and four weeks later, the anterior 
chamber was reformed with air. Soon the 
anterior chamber again shallowed, and af- 
ter another four weeks, the anterior cham- 
ber was again reformed surgically and 
choroidal fluid was drained. Within several 


_ days, the anterior chamber was once again 


flat, and he was referred to the Bascom 
Palmer Eye Institute, where he was first 
examined on April 6. The anterior chamber 
of the right eye was shallow centrally and 
a peripheral area of the iris was in contact 
with the cornea. Vitreous bulged through 
the pupil to touch the cornea centrally. No 
angle structures were seen by gonioscopy, 
but the intraocular pressure was 16 mm 
Hg. Fundus examination showed no 
choroidal detachment and only mild dia- 
betic retinopathy. He was admitted to the 
hospital to have a surgical iridectomy un- 
der general anesthesia. However, he was 
found to have a blood urea nitrogen level 
of 60 mg/100 ml, and we decided to at- 
tempt iridotomy with the laser. After ret- 
robulbar injection of lidocaine (Xylocaine), 
the argon laser was directed toward the 
iris medially and laterally midway be- 
tween the pupil and the iris root in bursts 
of 0.5 or 1.0 seconds at 0.65 w. This resulted 
in iris openings in the 3 and 9 o'clock meri- 
dians and deepening of the anterior cham- 
ber. The vitreous was no longer in contact 
with the cornea, and the intraocular pres- 
sure ranged from 16 to 20 mm Hg on sub- 
sequent examinations. Six weeks later, the 
anterior chamber was deep, the vitreous 
was away from the cornea, and the in- 
traocular pressure was 13 mm Hg. 

Case 3.—A 66-year-old woman had ап 
uncomplicated intracapsular cataract ex- 
traction with round pupil and peripheral 
iridectomy on Feb 23, 1973. Two weeks af- 
ter surgery the four 6-0 black silk sutures 
were removed. Four weeks after surgery, 
the patient complained of pain, and her 
eye was found to have a very shallow ante- 
rior chamber with an intraocular pressure 
over 40 mm Hg. There seemed to be some 
leakage at one of the suture tracts. With a 
pressure dressing, the chamber reformed, 
and the intraocular pressure returned to 
normal in 1% days. Three days later, visual 
acuity was 20/20 with +10.50 D sphere, 
and the anterior chamber was still deep. 
However, on the following day, the patient 
again had pain, and the intraocular pres- 
sure was over 40 mm Hg. The vitreous was 
bulging into the anterior chamber, and the 
patient was thought to have pupillary 
block. No choroidal detachment was de- 
tected. A posterior sclerotomy was done 
with aspiration of a few drops of vitreous 
through a needle. A peripheral iridotomy 
was done at the 4 o’clock meridian, and the 
eye was massaged to encourage the vit- 
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reous to drop back through the pupil. Ther- 
apy with acetazolamide, 250 mg four times 
a day, and methylprednisolone (Medrol) 
was started. During the following week, 
she developed a violent vitreous reaction 
and very infected sclera. The patient used 
trimethobenzamide hydrochloride (Tigan) 
for nausea and Percodan for pain. She was 
also using 1% atropine and 10% phenyleph- 
rine (Neosynephrine) topically every two 
hours. Within two weeks of the second op- 
eration, a pupillary membrane began to 
form, and by the third week, iris bombe 
had developed. 

The acetazolamide was discontinued, 
and one week later, the patient was seen at 
the Bascom Palmer Eye Institute. The vi- 
sion was now light perception, and the in- 
traocular pressure was 35 mm Hg. There 
were prominent iris vessels (rubeosis) and 
a pupillary membrane. A shallow anterior 
chamber was present centrally, but there 
was iris bombe with iris in contact with the 
cornea in the periphery. The fundus could 
not be seen. The argon laser with spot- 
sized 200, 0.65 w, in bursts of 0.5 and 1.0 
seconds, was used to make four iridotomies 
in the 3:30, 5:00, 8:00, and 9:30 o'clock meri- 
dians. Following this, the anterior chamber 
remained deep with normal intraocular 
pressure. Three months later (Aug 1, 1973), 
the vision was 20/200 with + 10.00, and in- 
traocular pressure was 20 mm Hg. She was 
taking atropine twice a day and Pred- 
nefrin Forte twice a day. On Aug 6, she 
had discission of the pupillary membrane. 
Two and a half months later the visual 
acuity was 20/25. The central anterior 
chamber was of usual aphakie depth, but 
most of the angle was closed by synechias 
and the pressure was 23 mm Hg. 

Case 4.—A 71-year-old man had a cata- 
ract extraction of his right eye in 1968. A 
cataract extraction from his left eye was 
performed on Aug 1, 1973. Two weeks 
later, the anterior chamber of the left eye 
was shallow with an intraocular pressure 
of 8 mm Hg. A wound leak was suspected, 
but could not be shown. The shallow ante- 
rior chamber persisted despite adminis- 
tration of acetazolamide and atropine 
drops. 

Our first examination on Aug 31 showed 
the right eye to be capable of 20/20 vision 
and the left eye to be capable of 20/50 vi- 
sion. The pressure of the right eye was 10 
mm Hg, and the pressure of the left eye 
was 12 mm Hg. The pupil of the left eye 
was dilated and unreactive. In the region 
of the pupil, the vitreous was in contact 
with the cornea, and elsewhere, the iris 
was in contact with the cornea in all sec- 
tors. A peripheral iridectomy was present 
superiorly and appeared to be patent. 

Throughout the main body of the iris, it 


was possible to achieve partial-thickness 


excavations, but no full-thickness iris 
openings were achieved despite 340 laser 
applications up to 1-w intensity, up to 0.5- 
second duration, and spot sizes 50p, 100p, 
or 200u. The anterior chamber remained 
flat. Finally, the laser beam was directed 
toward the edge of the peripheral iridec- 
tomy, enlarging slightly the opening that 
was already present. Then the laser beam 
was directed toward an area of thin iris be- 
tween the peripheral iridectomy and the 
pupil, and a pinpoint opening in the iris 
was achieved in this location. Following 
this, the anterior chamber promptly deep- 
ened and was still deep two weeks later at 
the last examination. 

Case 5.—A 72-year-old woman under- 
went intracapsular cataract extraction of 
her left eye on Sept 18, 1973. Two weeks 
after the operation, the anterior chamber 
shallowed in association with elevation of 
intraocular pressure. Dilation of the pupil 
and administration of acetazolamide re- 
sulted in deepening of the anterior cham- 
ber and reduction of the intraocular pres- 
sure. However, when the medications were 
discontinued, the pressure again rose in as- 
sociation with shallowing of the anterior 
chamber. She was placed on cycloplegic 
agents, and when first examined by us on 
Nov 13, she had a pressure of 22 mm HG in 
the left eye with iris bombe and a partially 
closed angle. (The pressure in the right eye 
was 16 mm Hg.) 

The iris was treated in three locations 
with 19 bursts of argon laser lasting two 
seconds each at 0.65 w. The spot size was 
200. in diameter. There was prompt deep- 
ening of the anterior chamber. The next 
day the anterior chamber was still deep, 
and the pressure was 17 mm Hg. 

САѕе 6.—An 80-year-old man had bilat- 
eral cataract extractions in 1959 or 1960. 
Elevated intraocular pressure in his left 
eye was found in October 1973 by a glau- 
coma screening program. He saw an oph- 
thalmologist in December 1973 and was 
found to have a pressure of 20 mm Hg in 
his right eye, but a pressure of 62 mm Hg 
in his left eye associated with shallow an- 
terior chamber and a totally closed angle. 
Medical therapy did not succeed in deepen- 
ing the chamber or controlling the intraocu- 
lar pressure. The iris was atrophic, and 
multiple openings were easily achieved 
without the need for anesthesia by using 
argon laser bursts of 0.1-second duration 
and l-w intensity with a 200и spot size. 
Following this, the central portion of the 
anterior chamber deepened markedly, but 
there were multiple peripheral anterior syn- 
echias as well as several tent-like irido- 
corneal adhesions in the midportion of the 
iris. Thus the "pupillary block" and flat an- 
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A 


terior chamber were relieved, but subse- 
quent full medical therapy could bring the 
pressure only to about 35 mm Hg. Fortu- 
nately, there was no damage to the disc or 
loss of visual field, and his pressure level 
was considered satisfactory for the mo- 
ment. 


Comment 


"Pupillary block” occurs in aphakie 
eyes if vitreous adheres to the poste- 
rior iris surface in such a manner that 
both the pupil cireumference and the 
iridectomy circumference are effec- 
tively occluded so that aqueous pro- 
duced by the ciliary body does not 
have ready access to the anterior 
chamber either through the pupil or 
through the surgical coloboma (iridec- 
tomy). Such adherence is not just at 
the margins of the pupil and the iri- 
dectomy, but presumably over broad 
areas of the posterior iris surface. 
Thus, the term “iridovitreal block” 
is more appropriate than “pupillary 
block." The vitreous adhesions may 
also include the ciliary processes, forc- 
ing aqueous posteriorly into or behind 
the vitreous, in which case “cili- 
ovitreal block" is more appropriate.’ 

When a new surgical iridectomy 
fails to relieve aphakie pupillary 
block, it is supposed that the new iri- 
dectomy has been made over an area 
of broad adherence (Figure, A) and 
that the new opening is, therefore, 
completely surrounded by iridovitreal 
adhesion that effectively blocks the 
opening in the same manner that the 
pupil is blocked. On the other hand, if 
the iridectomy opens onto an aqueous- 
filled portion of the posterior chamber 
(Figure, B) the block is relieved. 
When performing the iridectomy, it 
may be difficult during the operation 
to know that the iris opening is in an 
appropriate place, and for this reason, 
other measures are often combined 
with the iridectomy to insure success.’ 
For example, forceable air injection 
after vitreous aspiration can break 
iridovitreal adhesion. Slashing of the 
vitreous face may provide communi- 
cation of the anterior chamber with 
aqueous pooled behind or within the 
vitreous. If aqueous is obliged to flow 
posteriorly either because of iridovit- 
real or because of ciliovitreal ad- 
herence, this communication provides 
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Relationship of vitreous, aqueous, and iris in aphakic pupillary block. lridotomy at A 
would not be effective because vitreous is adherent to posterior iris surface in that loca- 
tion. Iridotomy at B would allow aqueous to reach anterior chamber. 


a route for the aqueous preduced by 
the ciliary body to reach the anterior 
chamber. In this instance, aqueous 
produced by the ciliary body can flow 
behind or into the vitreous and thence 
into the anterior chamber, bypassing 
the usual route between the vitreous 
and iris, which is obstructed by vit- 
reous adhesions. 

The occurrence of broad vitreous 
adhesion (as opposed to adhesion only 
at the pupillary margin) is illustrated 
by the first case of laser iridotomy 
presented in this report. The first la- 
ser iridotomy did not relieve the flat 
anterior chamber, but the second 
opening apparently entered an aque- 
ous-filled portion of the posterior 
chamber (Figure, B), the anterior 
chamber instantly deepened, and a 
persistent patent passway between 
the ciliary body and the anterior 
chamber was achieved. This experi- 
ence firmly established that the loca- 
tion of the iridotomy can mean the 
difference between success and fail- 
ure to relieve aphakic pupillary block. 
Such a lucid demonstration has not 
been possible from surgical iridec- 
tomies, in which by necessity the an- 
terior chamber is entered, at least 
some aqueous escapes to the exterior 
of the globe, and the flow dynamics 
are not the same as in a closed globe. 

Cases 2 and 4 also illustrated that 
sometimes pupillary block can shallow 
the anterior chamber, but leave suffi- 
cient access of aqueous humor to the 
outflow channel so that the intra- 
ocular pressure does not become 
elevated. The fact that the fiat cham- 


ber is instantly relieved by iridotomy, 
but without any manipulation of the 
wound, emphasizes that, if the pres- 
sure is normal in face of a shallow an- 
terior chamber, there is a pupillary 
block present,’ even if the vitreous 
face is strong enough that it is not 
bulging through the pupil? In con- 
trast, flat chambers associated with 
wound leaks are characterized by 
very low pressures. If such a wound 
leak seals itself and intraocular pres- 
sure rises to more normal levels, the 
anterior chamber will promptly 
deepen unless there is also a pupillary 
block present. The frequently misun- 
derstood point is that either way, if 
the chamber is shallow in face of ei- 
ther a normal or an elevated pressure, 
pupillary block is present, even if 
there previously was (or perhaps still 
is) a partial wound leak in addition. 
Apart from illustrating the mecha- 
nisms in арһакіс pupillary block, 
these cases are reported to record the 
potential usefulness of the laser beam 
in performing iridotomies, though it 
may not be possible to achieve an iris 
opening in all cases. In the cases re- 
ported here, immediate iris openings 
were achieved in a single sitting in 
several aphakic eyes. In the first and 
sixth cases, blue iris with thin stroma, 
the energy level required was low and 
of short duration, and no anesthesia 
was required. In the other cases, 
bursts of higher energy and longer 
duration were needed to achieve 
openings, and retrobulbar anesthesia 
became necessary. In the fourth case, 
the brown iris had a thick stroma, 
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made thicker by virtue of pupil dila- 
tion. It proved impossible to achieve 
an opening in the main body of the 
iris stroma, although fortunately, 
enough tissue could be destroyed in 
the region of the previous iridectomy 
so that the pupillary block was re- 
lieved. In one other case of aphakic 
pupillary block not reported here, it 
proved impossible to achieve a full- 
thickness iridotomy in a thick brown 
iris. In all cases, we used spot sizes of 
50u, 100и, or 200и, modifying spot size, 
intensity, and duration in successive 
bursts as seemed appropriate. We 
cannot give specific general recom- 
mendations for subsequent cases 
based on these six cases, except to say 
that longer and stronger bursts are 
necessary for thick brown irides than 
for blue or atrophic irides. Bursts of 
1-w intensity do not require anesthe- 
sia if the duration is kept down to 0.1 
second, and this can be effective in 
some eyes. 

In phakic eyes, it has proved diffi- 
cult to achieve similar instantaneous 
iris openings, partly because of hesi- 
tation to use longer durations of the 
high laser energy, which would in- 
crease effectiveness but also would in- 
crease the risk to the lens. With ex- 
ceedingly short bursts, such as are 
achieved with the pulsed ruby laser, 
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the laser energy is absorbed by the 
pigmented structures with little 
spread of heat to adjacent structures. 
Thus, only the pigment epithelium of 
the pigmented irides is destroyed, but 
the overlying stroma is affected very 
little, producing only a transillumina- 
tion defect, as observed in case 1 of 
this report, by Perkins*® and Perkins 
and Brown’ in a variety of patients, 
and by others (Singer and Kirsch, oral 
communication, September 1973; An- 
derson, unpublished observations). In 
heavily pigmented irides, such short 
pulses of laser energy destroy the 
stromal pigment, but seemingly, even 
the adjacent collagen is unaffected. 
What remains is a white atrophic 
patch in the iris, but no iridotomy, 
and further laser bursts to the area of 
white iris have no effectiveness (An- 
derson, unpublished observations) be- 
cause there is no remaining pigment 
in the area to absorb the energy. 
Using argon laser energy applied 
continuously over a longer duration, 
we have not achieved instantaneous 
iridotomies at energy levels and dura- 
tions that we were willing to use in 
phakic patients, although in a few pa- 
tients, the injured areas of iris subse- 
quently atrophied to yield full-thick- 
ness openings several months later 
(E.W.D. Norton, oral communication, 





September 1973; Anderson, unpub- 
lished observations). Dr. Robert Abra- 
ham of Los Angeles has developed a 
promising treatment sequence that 
apparently achieves immediate full- 
thickness iridotomies with minimal 
energy if the pupil is constricted 
(Abraham, oral communication, Sep- 
tember 1973), and his method may 
prove to be safe and effective in 
phakic eyes. 


Dr. Anderson holds an RPB Eye Research Pro- 
fessorship awarded by Research to Prevent 
Blindness, Inc., New York. 
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Iris Photocoagulation Therapy 


of Aphakic Pupillary Block 


Joseph C. Patti, MD, Alfonse A. Cinotti, MD 


Five patients who underwent uneventful 
cataract extraction developed flat anterior 
chamber (AC) secondary to pupillary 
block, 2 1/2 to 4 weeks postoperatively. 
None had a wound leak. After drug 
therapy had failed to restore the AC, iris 
photocoagulation was performed. Four 
eyes were treated with a xenon-arc photo- 
coagulator, and one with both a portable 
xenon-arc unit and an argon laser. The AC 
deepened immediately and permanently 
in all cases. No complications occurred, 
and visual acuity was good. Iris photocoa- 
gulation with a xenon-arc unit is a valid 
alternative to intraocular surgery in thera- 
py for flat AC that is caused by aphakic 
pupillary block in patients in whom medi- 
cinal therapy fails and no wound leak is 
present. 


he purpose of this communication 

is to present a new and simple 

method to reform flat anterior cham- 

ber (AC) after cataract surgery in 

patients who do not respond to medi- 
cinal therapy. 

Photocoagulation of the pupillary 
border of the iris has proved effective 
in five consecutive patients, thus elim- 
inating the necessity of reentering 
the eye to perform air injection, iri- 
dectomy, or anterior vitrotomy. 


SUBJECTS AND METHODS 


A xenon-are photocoagulator was used 
on four eyes in this series. A portable 
xenon-are photocoagulator in combination 
with a coherent radiation argon laser with 
slit-lamp delivery was employed in case 
2. 

Topically given anesthesia was used in all 
cases. À water bath was used on those pa- 





Submitted for publication May 13, 1974. 

From the Eye Institute of New Jersey and the 
Department of Ophthalmology, New Jersey 
Medieal Sehool, Newark. 

Read in part before the 59th Clinical Congress 
of the American College of Surgeons, Chicago, 
Oct 17, 1973. 

Reprint requests to Department of Ophthalmo- 
logy, New Jersey Medical School, 100 Bergen St, 
Newark, NJ 07102 (Dr. Patti). 


Arch Ophthalmol/Vol 93, May 1975 


tients in whom therapy was performed 
with a xenon-arc unit. The plastic water- 
bath unit was placed in the cul-de-sac. The 
cup was filled with physiological saline or 
balanced salt solution, and was censtantly 
replenished when the level in the bath 
dropped. In patient 2, who was treated with 
both the xenon-arc unit and the argon laser, 
the water bath was removed prior to using 
the laser. 

Under direct observation, sites were 
chosen approximately 1 mm irside the 
pupillary margin. Three to six exposures 
were made, time and energy settings vary- 
ing, depending on the degree of iris 
pigmentation. Brown irides required less 
energy than did blue irides to preduce the 
desired localized iris retraction. The beam 
was directed from the temperal side 
nasally so as to avoid the posterior pole, 
particularly the macular area. The patients 
experienced little or no pain. 


REPORT OF CASES 


CasE L—A 57-year-old man had under- 
gone an uneventful cataract extraction. A 
sector iridectomy had been performed, and 
eight 7-0 chromic catgut corneoscleral 
sutures had been placed. Two weeks post- 
operatively, the patient bumped his eye 
and a small hyphemia and flat AC were 
noted. There was no wound leak. Medicinal 
therapy consisted of pilocarpine hydrochlo- 
ride, acetazolamide, and patching, the AC 
reformed in one day. Subsequently, there 
were episodes of flattening and deepening 
of the AC for the next month. Permanent 
deepening did not occur, despite alter- 
nating the use of miotic and mydriatic 
drugs. 

The eye was hyperemic, but the cornea 
remained clear. The anterior hyaloid mem- 
brane (AHM) was intact, but posterior 
synechiae were seen to be developing. No 
choroidal detachment was present, and the 
intraocular pressure (IOP) was 30 mm Hg. 
An iridectomy, with or without anterior 
vitrotomy, was contemplated, but, because 
of congestion of the eye, a trial of iris pho- 
tocoagulation was undertaken. 

Since it was thought that pupillary block 
was present, it was postulated that if the 
iris could be made to retract in one sector, 
perhaps the block could be brokem and the 
AC might reform. Using the xenon-are 
photocoagulator, three bursts of energy 


were made at the pupillary border of the 
iris at the 6-o'clock position, varying from 
0.25 to 0.50 seconds, with a spot size of 4.5 
degrees. This produced an explosion of the 
iris, immediate rupture of the AHM, and 
simultaneous deepening of the AC. Second- 
ary glaucoma caused by peripheral anter- 
ior synechiae (PAS) persisted, with an IOP 
increase to 35 mm Hg. This was easily 
controlled with the administration of 
miotic drugs. The visual acuity after one 
year was 20/25, and the AC remained 
deep. 

CasE 2.—A 69-year-old man with blue 
irides had undergone an uneventful cata- 
ract extraction with a peripheral iridec- 
tomy. The incision had been closed by eight 
7-0 chromic catgut sutures. One month 
postoperatively, a flat AC developed that 
was associated with intermittent elevation 
of the IOP and corneal edema. The AC 
could not be permanently restored, despite 
use of mydriatic and miotic drugs alter- 
nately, acetazolamides and patching. The 
eye became congested, and posterior syn- 
echiae were developing between the pupil- 
lary borders and the AHM. The IOP rose to 
38 mm Hg. A choroidal detachment was not 
present. The patient refused further sur- 
gery, but agreed to iris photocoagulation. 
The cornea was cleared with glycerin, and 
two 0.25- to 0.50-second exposures were 
made at the pupillary margin, using a 
portable xenon-are unit at the highest 
setting. There was no visible reaction on 
the iris. 

The argon laser was then used. Multiple 
exposures were made with spot sizes from 
100p to 500и for 0.2 seconds at 400 to 500 
milliwatts. Mild local iris retraction oc- 
curred, but no rupture of the AHM or 
deepening of the AC resulted. Several ex- 
posures at the higher energy levels with a 
small spot size produced an iris explosion 
that created an iridotomy. The AC remain- 
ed intact. The IOP of 32 mm Hg was 
controlled with pilocarpine. Eight months 
later, the IOP stabilized at 20 mm Hg 
without medieation. No iridocyclitis was 
present. The AHM appeared to be thick- 
ened and the visual acuity remained at 20/ 
40 during a one-year follow-up. 

CASE 3.—An 82-year-old woman had 
undergone an uneventful cataract extrac- 
tion combined with a sector iridectomy. 
Eight 6-0 chromic catgut sutures had been 
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used to close the wound. One month later, 
the AC became flat. No wound leak was 
demonstrable. Large choroidal separations 
were present that obscured the posterior 
fundus view. The eye was soft and the 


= AHM was intact. Miotic and mydriatic 


drugs were used alternately, and there was 
a subsequent intermittent deepening and 
flattening of the AC. 

After five continuous days without 
improvement, photocoagulation of the iris 
was performed. Two exposures, each of 
0.25 seconds, were placed at the 3-, 6-, and 
9-o'clock positions just inside the pupillary 
margin with a 4.5-degree spot with use of a 
xenon-are photocoagulator. The iris re- 
tracted promptly and the AC became 
deeper. The next day the AC was deeper, 
except nasally. The AHM remained intact. 
Two weeks later, the AC was deep all 
around and the choroidal detachment 
resolved. The vision nine months later was 
20/40; the IOP remained at 17 mm Hg. 

Case 4.—An 86-year-old woman had had 
an uneventful cataract extraction with a 
sector iridectomy. One month later, a flat 
AC developed. The AHM was intact. No 
wound leak was demonstrable. Alternating 
miotic and mydriatic therapy failed to 
restore the AC. A large choroidal detach- 
ment was present and the eye was soft. 
Photocoagulation of this light-brown iris 
was performed after 12 days of medicinal 
therapy. Six exposures of 0.25 seconds each 
were made at the pupillary margin with 
the xenon-are unit. The AC deepened 
immediately, achieving normal depth the 
next day. The AHM remained intact, the 
choroidal detachment settled back in one 
week, and the visual acuity stabilized at 
20/40. The IOP rose to 25 mm Hg because 
of the development of PAS, but this was 
easily controlled with miotie agents. 

Case 5.—A 72-year-old woman had 
undergone an uneventful cataract extrac- 
tion with a peripheral iridectomy. The inci- 
sion had been closed with ten 7-0 chromic 
catgut sutures. A flat AC developed three 
weeks later, and no wound leak was demon- 
strated. The AHM was intact. A choroidal 
detachment was present, and the eye was 
soft. Alternating miotic and mydriatic 
therapy was unable to permanently restore 
the AC. Photocoagulation of the iris was 
performed one week later. Six exposures 
from the xenon-arc unit were placed at the 
pupillary margin of the iris with use of 4.5- 
degree spot for 0.25 second. This resulted 
in immediate restoration of the AC. The 
choroidal detachment disappeared in one 
month. Secondary glaucoma did not devel- 
op, and the visual acuity after three 
months was 20/30. The AHM remained 
intact. The vision remained stable during a 
follow-up of six months. 


. 
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COMMENT 


In aphakic pupillary block, there is а 
lack of communication between the 
posterior and anterior chambers be- 
cause of obstruction at the pupillary 
margin and surgical iris openings.’ 
We have never observed a flat AC in 
the presence of a broken vitreous 
face. 

Although it has been taught by 
Chandler and Grant? that pupillary 
block with a flat AC is associated with 
an elevated pressure, the rapid refor- 
mation of the AC after photocoagula- 
tion in these cases suggests that 
aphakic pupillary block can occur even 
in a hypotonic eye. 

Photocoagulation of the iris has 
been used for pupillary enlargement 
in aphakic eyes with updrawn pupils, 
for optical purposes, and in situations 
in which better visualization of the 
fundus was required prior to retinal 
detachment surgery.’ 

For this reason, it was thought that 
if the iris could be retracted from its 
point of contact with the vitreous face, 
or if the AHM could be ruptured, 
aqueous would immediately pass from 
the posterior into the anterior 
chamber, with instant reformation of 
the latter. This suggests that there is 
aqueous pooling in the posterior 
chamber (PC). 

In ease 1, the AHM ruptured at the 
point of treatment, with restoration 
of the AC. The ruptured AHM proba- 
bly occurred because of the presence 
of posterior synechiae. Therefore, the 
block could have been caused by 
aqueous pooling either in the PC or 
intravitreally. In case 2 in which the 
laser was used, the AHM did not 
rupture, despite the presence of 
posterior synechiae. The iridotomy 
created by the iris explosion probably 
caused a communication between the 
PC and AC, although the exact 
mechanism could not be definitely 
determined. The thickening of the 
AHM was probably due to a low-grade 
iridocyclitis that lasted for almost five 
months. 

A blue iris absorbs less energy than 
does a more pigmented one. This fact, 
together with the low power output of 
the portable xenon-arc unit, was prob- 
ably responsible for the failure with 
this instrument. 


In the remaining three patients, the 
AHM was not ruptured after treat- 
ment. The only conclusion that we can 
draw is that a free communication to 
aqueous was produced between the PC 
and AC with the iris retraction. 

Iris photocoagulation is not without 
hazards. The heat generated from the 
iris in close proximity to the cornea 
may result in permanent opacities 
from stromal or endothelial damage.* 
A water bath should therefore be 
used. 

Explosion of the iris has been 
reported to propel a clump of iris 
pigment into the vitreous along the 
visual line, resulting in reduction of 
the vision.’ Anterior chamber hemorr- 
hage and dispersion of pigment into 
the trabecular meshwork have been 
observed following an explosion of the 
iris. In order to avoid these complica- 
tions, exposure times and intensities 
should be kept to a minimum. 

An epithelial edema at the time of 
treatment should be first cleared with 
a hyperosmotie solution. The beam 
should preferably be directed nasally, 
being focused on the margin of the 
iris with no overlapping of the pupil. 
No more than five to six exposures 
need be made. Lightly pigmented 
irides, as in cases 2 and 4, require 
higher energy levels. 

Topieally given anesthesia was 
needed with the water bath. There 
was excellent tolerance to the proce- 
dure, and little pain was experienced. 
The decreased sensation of pain was 
probably the residual effect of the 
cataract surgery. Retrobulbar anes- 
thesia was avoided because of the 
hazard of wound separation from 
possible retrobulbar hemorrhage. The 
visual results ranged from 20/40 to 
20/25 in a period of follow-up of 6 to 12 
months. 
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Interlamellar Corneal Grafts 


in Rats 


Effect of Histocompatibility 


Robert F. Lang, MD, PhD; F. Tempel Riekhof, MD; 


David Steinmuller, PhD 


A technique of interlamellar kerato- 
plasty was employed to evaluate the influ- 
ence of differences in histocompatibility 
on the results of corneal transplantation 
in highly inbred rats. The degree of cor- 
neal clarity and vascularity and the in- 
cidence of rejection of relatively compati- 
ble ("weak") and incompatible ("strong") 
allografts were recorded blindly in re- 
cipients with normal and vascularized 
corneas and in recipients sensitized with 
donor tissue either before or after corneal 
grafting. In contrast to the well-known ef- 
fects of histocompatibility on skin and or- 
gan allografts, there was no substantial 
effect whatsoever of histocompatibility on 
either the severity of corneal allograft re- 
actions or the incidence of rejection. Con- 
sequently, the results of this experimental 
investigation suggest that tissue typing 
may have little or no value in clinical 
keratoplasty. 


ps transplantation in man is 
a practical and well-established 
clinieal procedure. Nevertheless, the 
incidence of graft failure is still high, 
particularly in scarred and vascular- 
ized recipient corneas. Immunologic 
rejection undoubtedly contributes to 
the failure of some of these corneal 
grafts. However, its precise role has 
been obscured by multiple factors, 
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such as technical failure, toxic reac- 
tions from sutures, infective pro- 
cesses, abnormalities of the recipient 
cornea, and the lack of exact knowl- 
edge concerning the influence of his- 
tocompatibility or tissue typing and 
matching on corneal transplanta- 
tion.'? Ehlers and Ahrons,’ using out- 
bred rabbits, recently reported that 
immune reactions, ie, lymohocytic 
infiltration around the grafts, oc- 
curred only in histoincompatible in- 
terlamellar corneal grafts They 
determined donor-recipient h stocom- 
patibility serologically by lympho- 
cytotoxic tests. However, as they 
emphasized, their antiserums most 
probably did not detect all rabbit his- 
tocompatibility antigens, and some of 
their apparently compatible animals 
may have been incompatible. 

In our approach to the prcblem of 
defining the influence of the degree 
of histocompatibility on corneal 
transplantation, we used highly in- 
bred strains of rats, with well-known 
histocompatibility relationships. Con- 
sequently, we are able to compare in- 
terlamellar corneal grafts п situ- 
ations where the donor and recipient 
were perfectly histocompatible (iso- 
grafts), the donors and recipients 
were compatible at the major rat his- 
tocompatibility locus and only incom- 
patible at minor histocompatibility 
loci (“weak” allografts), and the 
donors and recipients were incompat- 
ible at both major and miner histo- 
compatibility loci ("strong" allo- 
grafts). We recorded blindly the 


degree of corneal clarity and vascu- 
larity and the incidence of rejection 
of such corneal grafts in recipients 
whose corneas were either anatomi- 
cally normal or vascularized before 
grafting, and in recipients that were 
sensitized to donor histocompatibility 
antigens either before or after cor- 
neal grafting. 


Materials and Methods 


The rats used were 200 to 250 gm (7 
to 8.75 oz) males of the highly inbred 
Fischer/344(Fi) and Dark Agouti (DA) 
strains obtained from our own colonies, 
and of the Lewis (Le) strain obtained com- 
mercially. The Lewis strain was the com- 
mon graft recipient and the isogenicity of 
the strain was demonstrated by the indefi- 
nite survival of Le-to-Le skin isografts in 
our laboratory. The Fi and Le strains are 
histocompatible or "matched" at the Ag-B 
or major rat histocompatibility (H-) locus 
and mismatched only at various non-Ag-B 
or minor rat H-loci.' This relatively com- 
patible strain combination provided our 
example of potentially "weak" corneal allo- 
grafts. In contrast, the DA and Le strains 
are mismatched at both major and various 
minor H-loci* and the highly incompatible 
DA-to-Le combination provided our ex- 
ample of potentially "strong" corneal allo- 
grafts. 

Corneal transplantation was done using 
an interlamellar pocket technique (Fig 1). 
Penetrating grafts were not used because 
preliminary trials indicated the operative 
procedures incited a severe postoperative 
inflammatory response that masked all 
evidence of early graft rejection. In con- 
trast, interlamellar grafting produced very 


Interlamellar Corneal Grafts/Lang et al 349 


| 
of 


SN 


iic a Ms et a 








f 
d 
E 


Fig 1.—Method of interlamellar corneal transplantation. The 120° one half corneal 
thickness incision is made with No. 15 Bard-Parker blade (A), interlamellar pocket is dis- 
sected with No. 66 Beaver blade (B), corneal graft is inserted (C), and pocket is closed 


with two 9-0 silk sutures (D). 


little postoperative inflammation. The 
grafts were full thickness, with epithelium 
and endothelium intact, and were obtained 
from the appropriate donor using a 2-mm 
trephine. One half of the 2-mm corneal 
button was placed in each interlammelar 
pocket, which was closed by two 9-0 silk su- 
tures that were removed at 48 hours. Neo- 
mycin sulfate ointment, 5 mg/l gm of 
white petrolatum, was applied daily for the 
first five days following surgery and ox- 
ytetracycline (Terramycin), 65 mg/liter of 
drinking water, was used periodically in 
the entire colony’s drinking water during 
the course of these experiments when res- 
piratory infections became apparent. No 
other medications were used at any time. 
The grafts were observed through a ster- 
eomicroscope twice weekly for a nine-week 
postoperative period. Several groups were 
observed for an additional nine weeks and 
none showed further changes or rejection. 
The following scale for recording the 
twice-weekly observations is similar to one 
used by Smolin and Stein*: 

Corneal Clarity.-0 indicates clear, no 
edema; 1, slightly hazy; 2, moderately 
opaque but pupil margins visible; 3, totally 
opaque. 

Corneal Vascularity.—0 indicates no ves- 
sels; 1, vessels advancing from limbus but 
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not to the incision; 2, vessels into the inci- 
sion and pocket but not into the graft; 3, а 
few vessels into the graft; 4, massive vas- 
cularization of the graft; (add one if ves- 
sels were invading the cornea from 360° 
rather than just from the limbus near the 
incision). 

The total score was obtained by adding 
the values for graft clarity and vasculari- 
zation; eg, 3+5 (8)=totally opaque graft 
with massive vascularization. Grafts were 
scored in a single-blind manner (double- 
blind scoring by a second observer did not 
vary substantially from those scored 
singly). Since the individual total weekly 
scores in the various groups frequently 
were distributed asymmetrically along the 
scale, we preferred to avoid the assump- 
tion that they were normally distributed. 
Consequently, we used the nonparametric 
Mann-Whitney U test* to test whether two 
independent groups were drawn from the 
same population (ie, whether they were 
significantly different). For the same rea- 
son, the results were expressed graphically 
as median rather than mean total weekly 
scores. 

Sham-operated controls with sutures re- 
moved on the second postoperative day all 
had total scores of zero by the fourth post- 
operative day. Operative inflammation, 


Fig 2.—Recipient cornea containing 
transplanted graft. Graft is 14 days post- 
transplant, there are no cellular infiltrates 
or other evidence of rejection, and it was 
scored 0. Note that only donor stroma and 
Descemet membrane remain. Donor epi- 
thelium and endothelium could not be 
identified on histologic sections prepared 
after second postoperative day. 





Fig 3.—Severe graft rejection occurring 
on 14th posttransplant day that was 
scored six. Graft margins are invaded by 
small- and medium-sized lymphocytes and 
recipient bed is vascularized. 


therefore, did not influence the scoring 
system after 96 hours. 

"Rejection" was defined as opacification 
of a previously clear graft due to edema 
and infiltration of the graft by small- and 
medium-sized lymphocytes. The first-day 
rejection was noted and the day on which 
it apparently subsided was recorded. The 
proportions of rats in various groups show- 
ing rejection were tested for significant 
differences in 2х2 contingency tables.’ 
Histologic sections were made routinely to 
confirm stereomicroscopical observations 
of rejection and to validate the scoring sys- 
tem as a true measure of rejection (Fig 2 
and 3). Grafts recorded “rejected” histo- 
logically had total stereomicroscopical 
scores of at least three. 

Recipient animals were sensitized to do- 
nor H—antigens either by the intraperito- 
neal injection of 10° or 10° donor lymphoid 
cells harvested from spleens and lymph 
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node cells, or by orthotopic donor skin 
grafts to the flank.‘ The sensitization was 
undertaken either two weeks before or 
nine weeks after corneal transplantation. 

About one in four of the commercially 
obtained Le recipients had vascularized 
corneas due to the presence of “ghost” ves- 
sels in one or usually both eyes. The vessels 
present were remarkably similar in the 
many rats and those used as recipients all 
had ghost vessels extending from the lim- 
bus 360° and penetrating to within 1 mm 
of the optical center. Corneal scarring was 
only rarely associated with the ghost ves- 
sels. Whenever scarring was present, the 
animal was discarded. Histologic sections 
from the eyes containing ghost vessels 
showed no other gross or microscopic path- 
ologic features. We cannot place the origin 
of the ghost vessels with certainty, but if 
they are not congenital, they must be sec- 
ondary to a neonatal keratoconjunctivitis 
prevalent in the supplier's colony. Regard- 
less, these commercially obtained Le strain 
rats with preexisting ghost vessels in both 
eyes were the "recipients with vascular- 
ized corneas" used in the experiments de- 
scribed hereafter. 


Results 


In our first series of experiments, 
we separated Le strain rats with ana- 
tomieally normal corneas on the one 
hand and vascularized corneas on the 
other into three subgroups, each 
of which received Le isografts, Fi 
(weak) allografts, or DA (strong) allo- 
grafts, respectively. There were no 
statistically significant differences in 
graft scores among the three groups 
with normal corneas prior to grafting 
during the nine-week observation pe- 
riod (Fig 4 A). In the recipients with 
vascularized corneas (Fig 4 B), the al- 
lografts generally had higher scores 
(ie, showed more severe signs of re- 
jection) than the isografts during the 
first five weeks after grafting, but, in 
fact, these differences are not statis- 
tically significant (ie, P values in the 
U-tests were all > .05). During the 
last three weeks of the observation 
period (weeks seven to nine), the 
weak allograft scores generally were 
lower than the "strong" ones. How- 
ever, these differences also are not 
statistically significant. 

In our second series of experi- 
ments, we sensitized some 9-week-old 
allograft recipients in the first se- 
ries with corneal graft donor-specific 
lymphoid cells or skin allografts. The 
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Fig 4.—Median total weekly scores of interlamellar corneal isografts (Le-to-Le), weak 






allografts (Fi-to-Le), and strong allografts (DA-to-Le) in nonsensitized recipients 
with normal (A) and vascularized (B) corneas (number of recipients per group in 


parentheses). 
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Fig 5.—Median total weekly scores of weak (Fi-to-Le) апа strong (DA-to-Le) inter- 
lamellar corneal allografts in recipients with normal corneas sensitized with 10° (A) or 
10* (B) donor lymphoid cells intraperitoneally or donor skin grafts (C), and in recipients 
with vascularized corneas sensitized with donor skin grafts (D) nine weeks after corneal 
transplantation (number of recipients per group in parentheses). Note that although me- 
dian scores of “strong” allografts in group C were higher than "weak" ones, these dif- 
ferences are not statistically sicnificant (ie, P values all > .05). 


original corneal grafts were then ob- 
served for a further five-week period. 
As indicated in Fig 5, neither the in- 
traperitoneal inoculation of donor 
lymphoid cells nor donor sk.n grafts 
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produced any important changes in 
the scores of the 9-week-old corneal 
allografts, even though we know 
from much experience in our labora- 
tory that these sensitizing procedures 
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Number of Rejected Interlamellar Corneal Allografts 


Immune Status 
of Recipient 


Normal 


Sensitized to donor antigens 9 weeks after 
corneal grafting with 
105 donor lymphoid cells ipt 


10? donor lymphoid cells ipt 
Donor skin graft 
Donor skin graft 


Sensitized to donor antigens 2 weeks before 
corneal grafting with 
10? donor lymphoid cells ipt 


Donor skin graft 





Strain Combination* 


Strong (DA Le) 
RÀ 


Weak (Fi Le) 
Status of 


Recipient Cornea Я №. % 
Normal 1/29 2/27 T 
Vascularized 6/11 11/14 79 


Normal 1/5 1/8 13 
Normal 1/8 1/4 25 
Normal 3/11 2/10 20 
Vascularized 7/11 5/5 100 


Normal 3/12 25 
Normal 7/7 100 


2/13 15 
5/7 71 


* Number of rejected Le>Le isografts in recipients with normal and vascularized corneas was 2/19 (11%) and 7/13 (54%), respectively. 


T Ip indicates intraperitoneal injection. 


invariably result in the accelerated 
rejections of both weak and strong 
skin allografts in these same rat 
strain combinations. Since all the 
corneal allografts were refractory to 
host sensitization under these condi- 
tions, no conclusions could be drawn 
concerning the relative vulnerability 
of the weak and strong grafts. 

In our third series of experiments, 
we presensitized fresh recipients with 
normal corneas with either 10* cor- 
neal donor lymphoid cells intraperi- 
toneally or skin grafts two weeks 
before corneal transplantation. As in- 
dicated in Fig 6 A, presensitization 
with 10* donor cells had no significant 
effect on the fate of either weak or 
strong corneal allografts (compare 
with Fig 1, A). Moreover, as seen in 
Fig 6 B, although presensitization 
with donor skin grafts did greatly 
jeopardize subsequent corneal allo- 
graft survival (again compare with 
Fig 1, A) there was no significantly 
different effect in the two allograft 
groups. 

The proportions of grafts showing 
clear evidence of rejection in the vari- 
ous subgroups of the three experi- 
ments just described are shown in the 
Table. In all cases, there was a signif- 
icantly higher incidence of rejection 
in recipients with vascularized cor- 
neas than normal corneas. Sensitiza- 
tion with corneal donor lymphoid cells 
or skin grafts nine weeks after cor- 
neal grafting had no significant ef- 
fect on the subsequent incidence of 
rejection in either case. Presensi- 
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Fig 6.—Median total weekly scores of weak (Fi-to-Le) and strong (DA-to-Le) inter- 
lamellar corneal allografts in recipients with normal corneas sensitized with 10* donor 
lymphoid cells intraperitoneally (A) or donor skin grafts (B) two weeks before corneal 
transplantation (number of recipients per group in parentheses). 


tization two weeks before corneal 
grafting with lymphoid cells also had 
no significant effect on rejection. 
However, presensitization with skin 
grafts resulted in a very significant 
increase in rejection. However, statis- 
tieal analysis showed that in no case 
whatsoever were the differences in in- 
cidence of rejection between the re- 


cipients of weak and strong allo- 
grafts significant. 


Comment 


In a recent editorial, Polack’ sug- 
gested that tissue typing and match- 
ing might possibly further improve 
the results of clinical corneal trans- 
plantation. However, as he also 
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pointed out, the literature to date did 
not permit a definitive evaluation of 
‘the potential of tissue typing in this 
regard. Accordingly, we felt that a 
carefully controlled blind comparison 
of corneal allografts between inbred 
animals of known and differing de- 
grees of histoincompatibility might 
provide some useful information. We 
used rats instead of rabbits because 
although inbred rabbits are being 
produced currently in several labora- 
tories, they are expensive, are not 
available commercially in large num- 
bers, in most cases are not fully in- 
bred and, most critically, their his- 
tocompatibility relationships are 
nowhere as well defined and under- 
stood as those of the commonly avail- 
able inbred rat strains. Consequently, 
since penetrating corneal grafts were 
impracticable in rats, we used inter- 
lamellar grafts in this species as our 
experimental model. 

Although the distinction between 
weak and strong H-antigens is still 
unknown at the molecular level,’ the 
distinction is useful operationally be- 
cause it refers to the rapidity with 
which grafts are rejected and the 
ease with which they can be main- 
tained by immunosuppressive ther- 
apy. The particular weak and strong 
donor-recipient rat strain combina- 
tions we chose for our experiments 
were those that one of us (D.S.) has 
used extensively in skin and organ 
transplantation experiments. The Fi- 
to-Le strain combination convention- 
ally is referred to as weak because 
these strains are compatible or 
“matched” at the major rat H-locus.* 
Under such conditions, organ allo- 
grafts frequently survive indefinitely 
or undergo chronic rejection.’ In con- 
trast, the DA-to-Le strain combina- 
tion is mismatched at both major and 
minor rat H-loci* and such strong al- 
lografts invariably are rejected 
acutely.” In terms of clinical tissue 
typing, the isografts in our investiga- 
tion were like grafts between identi- 
cal human twins, the weak allografts 
were roughly analogous to grafts be- 
tween  histocompatibility antigen 
(HL-A) matched donors and recipi- 
ents, and the strong allografts to 
grafts between HL-A mismatched 
pairs. The considerably higher success 
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rate of kidney allografts between 
HL-A matched, related as opposed to 
mismatched, unrelated human donors 
and recipients is well documented." 
In contrast to the well-known ef- 
fects of the degree of histocompatibil- 
ity on skin and organ allografts,” in 
our experimental model and under 
the conditions of our experiments, 
there was no important effect what- 
Soever of histocompatibility matching 
on either the severity of corneal allo- 
graft reactions or the incidence of 
rejection. For example, in the nonsen- 
sitized recipients with normal cor- 
neas, one of 29 (3%) and two of 27 
(176) weak and strong grafts were re- 
jected, respectively, as compared with 
two of 19 (11%) isografts. Similarly in 
nonsensitized recipients with vascu- 
larized corneas, 6 of 11 (55%), 11 of 14 
(79%), and 7 of 18 (54%) weak allo- 
grafts, strong allografts, and iso- 
grafts, respectively, were rejected, 
and none of these differences is sta- 


tistically significant. Even in re- 


cipients sensitized by donor skin 
allografts two weeks before corneal 
grafting there were no important 
differences in the number of corneal 
grafts rejected in the weak and 
strong groups (ie, seven of seven vs 
five of seven, respectively). 

Sensitization with donor tissue 
nine weeks after corneal grafting had 
no important effect on the subsequent 
fate of either type of preexisting 
corneal allograft. This is consistent 
with the observation by Kornblueth 
and Nelken" that lamellar allografts 
in rabbits are refractory tc added 
host sensitization. 

As might be expected, we did find 
highly significant differences in the 
severity and incidence of graft fail- 
ure in recipients with vascularized as 
opposed to normal corneas prior to 
transplantation. However, we wish to 
emphasize that there was no signifi- 
cant differential effect in the recipi- 
ents of weak and strong allografts. 

Ehlers and Ahrons, in their study 
of the influence of histocompatibility 
on interlamellar corneal allografts in 
rabbits, found immune react:ons (ie, 
lymphocytic infiltration) only in his- 
toincompatible grafts, not in compat- 
ible ones. In contrast, we did not ob- 
serve any clear differences in degree 


of lymphocytic infiltration in our 
weak and strong allografts. More- 
over, in terms of corneal clarity and 
vascularity, scored blindly, we found 
no significant differences whatsoever 
between perfectly compatible iso- 
grafts and weak and strong allo- 
grafts. Accordingly, although our in- 
vestigation employed an artificial 
surgical model in terms of clinical 
practice, our results suggest that tis- 
sue typing may have little or no value 
in clinical keratoplasty. 


Since submitting this article, we have 
become aware of an ongoing British clini- 
cal study on the influence of HL-A com- 
patibility on the fate of full-thickness hu- 
man corneal allografts." The current 
results indicate no significant effect of HL- 
A matching on grafting to nonvascular 
corneal beds, though there might be an ef- 
fect on grafting to heavily vascularized 
beds, a nonstatistically significant trend 
that was also found in our study. 


This investigation was supported in part by 
Public Health Service grants GM-00839 and AI- 
10824 from the National Institutes of Health. 
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Expandable Silicone Implants 


for Scleral Buckling 


III. Experiments in Vivo 


Felipe Huamonte, MD; Miguel F. Refojo, DSc; Antonio Banuelos, MD 


Experimental scleral buckling was ob- 
tained in rabbits by using expandable sili- 
cone rubber implants under scleral trap 
doors. Buckle heights ranged from 2.3 to 
4 mm after injection of 0.05 to 0.15 ml 
of fluid into the implants. The rate of 
decrease in buckle height followed up 
ophthalmoscopically for five months, was 
found to be slow and continuous and was 
caused mainly by loosening of the scleral 
flaps rather than by the diffusion of fluid 
from the implants. Implants expanded 
with chloramphenicol solutions provided 
sustained release of the antibiotic in the 
area of the operation. This was confirmed 
in agar plates by inhibition of the growth 
of Sarcina lutea around subimplant tis- 
sues and the expanded implants that were 
recovered post mortem. These implants 
provide an opportunity to modify the 
buckle height easily, either during the 
procedure or postoperatively. 


e first paper of this series 

described new types of expand- 
able silicone rubber implants (ESI) 
for scleral buckling in retinal detach- 
ment surgery.’ One important advan- 
tage of these implants is that the 
height of the scleral buckle may be 
modified during or after the oper- 





Submitted for publication July 20, 1973. 

From the Retina Foundation, Boston. Dr. 
Huamonte is now with the University of Illinois 
Eye and Ear Infirmary, Chicago. 

Reprint requests to 20 Staniford St, Boston, 
MA 02114 (Dr. Refojo). 


е 
354 Arch Ophthalmol/Vol 93, Мау 1975 


ation. The second paper of this series 
evaluated the expandable implants in 
in vitro experiments. It was found 
that, while the implant will deflate in 
one or two hours when expanded with 
air, it will remain practically un- 
changed in size for more than two 
months when expanded with saline 
solution. However, when saline-ex- 
panded implants were compressed 
under relatively high pressures sim- 
ilar to those encountered in a scleral 
bed, they decreased in volume by 
roughly 30% within two months. The 
range of pressure and volumes of sa- 
line solution required to expland dif- 
ferent ESIs has also been previously 
reported.* 

This paper reports animal experi- 
ments in which these devices were 
used as implants under scleral trap 
doors rather than as explants, which 
were reported in the first paper.' An 
important objective was to determine 
the buckle height that can be ob- 
tained when a given amount of fluid 
is injected into the ESI. The buckle 
height and its variations with time 
were recorded and the feasibility of 
changing the buckle size with the ESI 
in situ was evaluated. Finally, a pre- 
liminary evaluation of the in vivo sus- 
tained release of antibioties used in 
aqueous solution to expand the im- 
plants was made. 


T OEA m Sen n TU RIETI IH YID TOS NER PEE: 


Materials and Methods 


Twelve pigmented rabbits of either sex, 
each weighing 3 to 4 kg, were used in these 
experiments. The rabbits were anesthe- 
tized by intravenously administered pento- 
barbital sodium (30 mg/kg of body 
weight). Proparaeaine hydrochloride was 
applied topically as required. The implants 
used were all of type II, between 25 and 30 
sq mm in their expandable portion, as pre- 
viously described. The implants were ex- 
panded with solutions of lincomycin hydro- 
chloride monohydrate or chloramphenicol 
sodium succinate. The size of the buckle 
was followed by indirect as well as direct 
ophthalmoscopy, in order to determine the 
buckle height dioptrically. 

Surgical Technique.—Limbal peritomy of 
145 degrees was performed from 9 to 7:30 
in the left eye of each anesthetized animal. 
The inferior and lateral recti muscles were 
identified, and bridle sutures were used 
underneath the muscles as traction su- 
tures. An 8- to 10-mm equatorial scleral 
groove was made in the lower temporal 
quadrant. Scleral flaps were undermined at 
both sides of the incision, creating a scleral 
bed approximately 7 to 9 mm wide. The bed 
was made 2 mm wider than the ESI. 
Diathermy marks for follow-up purposes 
were placed at the center of the scleral bed 
in most cases, but in some cases, four rows 
of diathermy were placed in stepstone 
fashion. Two 4-0 Dacron mattress sutures 
were passed through the scleral flaps in all 
eases. In addition, in half of the cases a 
reinforcement suture of 4-0 plain catgut 
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was placed in the mattress suture loop un- 
der the knot, together with a cruciate an- 
chor mattress suture that was passed over 
the implant. All the sutures were drawn up 
and tied with slip knots. The tubing of the 
ESI was left to extend out from one end of 
the bed. Paracentesis was performed to 
soften the eyeball. Then, 0.05 to 0.15 ml of 
an antibiotic solution was used to expand 
the ESI. The tubing was tied with a slip- 
knot, with use of a 4-0 Dacron mattress su- 
ture about 15 mm from the roots of the 
tubing in the ESI. 

After a good buckling effect had been 
observed by indirect ophthalmoscopy, the 
mattress sutures in the scleral flaps, as 
well as the knot encircling the tubing, were 
tightened. The tubing was passed under- 
neath the inferior rectus muscle and se- 
cured to episcleral tissue with an anchor 
suture of 6-0 black silk. The conjunctiva 
was brought forward to the limbus and se- 
cured to the episcleral tissue at both ends 
of the peritomy, with use of 5-0 plain cat- 
gut sutures. At the end of the procedure, 
and in certain cases a few days after the 
operation, the height of the buckle was 
measured dioptrically by direct ophthal- 
moscopy to record the initial buckle height. 

Reoperation.- When a change in buckle 
height was desired, a reoperation was per- 
formed. First, the location of the tubing of 
the ESI had to be identified, and the tubing 
had to be freed from the surrounding tis- 
sue. Next, a suture was passed around the 
tubing between the previous suture and 
the ESI, and a slipknot was tied. The por- 
tion of the tubing with the original tying 
suture was cut open, and a 27-gauge needle 
attached to a tuberculin syringe was in- 
serted into the tubing. Removal of the so- 
lution from the ESI (for contraction) and 
injection of additional solution (for expan- 
sion) were proportional to the height of 
buckle desired. The operation was finished 
as described above. 

Release of Antibiotic From the ESI in the 
Scleral Bed.—The left eye of each of four 
rabbits was operated on as above. The ESI 


of eye 1 was expanded with 0.05 ml of chlor- 
amphenicol solution (0.5%). The ESIs of 
eyes 2 and 3 were expanded with 0.07 ml of 
chloramphenicol sodium suecinated solu- 
tion (25%). The ESI of eye 4 was expanded 
with 0.05 ml of lincomycin hydrochloride 
monohydrate solution (equivalent to 300 
mg/ml lincomycin). 

The animals were killed with overdoses 
of intravenously administered pentobarbi- 
tal sodium given at the following postoper- 
ative intervals: case 1 at 24 months; case 2 
at 6 days; case 3 at 7 days; and ease 4 at 27 
days. The antibiotic activity was tested in 
agar plates seeded with Sarcina lutea (10* 
colonies per milliliter) as described else- 
where.* With the animal under anesthesia 
immediately before the overdose was 
given, 0.15 to 0.20 ml of aqueous humor 
was aspirated from each of the four eyes. 
The aqueous was then absorbed in stan- 
dard antibiotic assay paper discs, and the 
antibiotic activity tested in agar plates. 

After the animals had been killed, vit- 
reous humor was aspirated from each of 
the test eyes in various quantities. We re- 
moved 0.04 and 0.08 ml from eyes 1 and 4, 
respectively, and 0.17 and 0.20 ml from 
eyes 2 and 3, respectively. The aspirated 
vitreous humor was also absorbed in assay 
paper discs and placed on seeded agar 
plates that were incubated overnight. The 
expanded ESIs were carefully dissected 
from the scleral pockets, plated in seeded 
agar, and incubated overnight. Finally, 
those portions of the sclera that were un- 
der the expanded ESI, together with the 
choroid and retina, were removed from the 
eye, placed in seeded agar, and incubated 
overnight. 


Results 


The buckle height was followed 
from 16 to 20 weeks (Figure). Imme- 
diately after surgery, very smooth 
rounded buckles were seen in all eyes. 
The buckle height obtained ranged 
from 2.3 to 4 mm, depending on the 


Follow-up of buckle height with direct ophthalmoscopy. 


Height of buckle, mm 
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amount of fluid used to expand the 
implant. The rate of decrease in 
buckle height was more accentuated 
in the eyes in which a greater amount 
of fluid was used to expand the im- 
plants (Figure, cases 1 to 3). When a 
smaller amount of fluid was used, the 
buckle height decreased at a slower 
rate, approximately 1 mm in the four- 
month period (Figure, cases 5 and 6). 
Five eyes in the group in which a 
greater amount of fluid was used 
were found to have loosened scleral 
flaps at the time of autopsy. The ESI 
was therefore not exerting good scle- 
ral indentation in these cases. How- 
ever, all the implants were found 
well-encapsulated and in place. After 
the ESIs were carefully dissected 
from their connective tissue capsule, 
the amount of fluid in the ESI was 
measured and was found to be essen- 
tially unchanged from the amount in- 
jected at the time of operation. 

The buckle height was changed by 
removing the fluid from the ESI in 
situ in two rabbits and then injecting 
a different amount of fluid in order to 
reform the buckle. One of the rabbits 
was reoperated on at one month after 
the initial operation; the other was 
reoperated on at two months. No 
complications were encountered. 

Neither the aqueous humor nor the 
vitreous humor from eyes with ESIs 
expanded with antibiotic solutions 
showed any activity in the biological 
assay. However, the tissue situated 
under the ESI exhibited in every in- 
stance a clear but small area of inhi- 
bition of the reference microbe stain 
in the agar plates. 

The pieces of tissue assayed were 
irregular in shape, having an area 
that varied from 0.5 to about 0.7 sq 
em. The area of inhibition produced 
by tissue from eye 1 was approxi- 
mately twice as large as the tissue 
area itself. The tissue from eye 2 
created an area of inhibition that was 
only slightly larger than the tissue 
area. The tissue from eye 8 showed an 
irregular area of inhibition that ex- 
tended about 4 mm beyond the tissue 
border around three fourths of the 
tissue periphery. There was no inhibi- 
tion along the remaining one fourth 
of the periphery. The amount of anti- 
biotic released from these tissues is 
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estimated at substantially less than 
bug. The tissue removed from eye 4 
showed an area of inhibition nearly 
six times larger than the tissue itself. 

All ESIs that had been expanded 
with antibiotic solutions inhibited the 
growth of bacteria during the biologi- 
cal assay. The three ESIs that con- 


- tained chloramphenicol solutions ex- 
hibited areas of inhibition equivalent 





mur p 








to the activity of approximately 5ug 


E of chloramphenicol. The ESI removed 
- from eye 4 exhibited an area of inhi- 
. bition which was approximately equiv- 


alent to 10и of lincomycin hydrochlo- 


= ride. 


Comment 


The ESIs placed under scleral trap 
doors were easily expanded; very 
smooth, high buckles were obtained. 
The slow and continued reduction in 
the buckle height depends on two fac- 
tors. The first of these is the diffusion 
of fluid through the balloon wall. This 
is of little importance. The second 
faetor is the loosening of the scleral 
flaps as a consequence of the tension 
produced by the expanded implant; it 
constitutes a more serious matter. A 
different course of events could per- 
haps occur with human patients in 
whom better scleral flaps and wider 
scleral beds can be obtained, partic- 
ularly in cases where a very high 
buekle is needed. In addition, when 


_ a meridional implant and a higher 


buckle are desired, an ESI can be used 
beneath a silicone band or beneath a 
solid silicone rubber implant. 

In an investigation concurrently 
earried out in this laboratory, which 
will be reported elsewhere; it was 
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found that silicone rubber is per- 
meable to chloramphenicol and chlo- 
ramphenicol sodium succinate, but is 
impermeable to lincomycin hydrochlo- 
ride monohydrate. The antibiotic ac- 
tivity found in the tissues removed 
from an eye containing an ESI ex- 
panded with the lincomycin solution 
and the postmortem bacterial inhibi- 
tion by the ESI are probably due to a 
leak from the ESI tubing rather than 
diffusion of the antibiotic through the 
walls of the ESI. If a leak did occur, it 
must have been very slow, because 
any substantial rate of leakage would 
have been immediately detected. How- 
ever, the ESI removed at 27 days 
postoperatively contained not more 
than half the volume of fluid injected 
at operation. The concurrent study 
also revealed that lincomycin hydro- 
chloride monohydrate will leak from 
the tubing at the end of the ESI, in 
spite of a double knot in the tube. 
However, this was not observed when 
chloramphenicol solutions were used 
to expand the ESIs. 

There is no question that chloram- 
phenicol diffuses out of the ESI and 
maintains a detectable level of anti- 
biotic activity in the tissues surround- 
ing the implant. The fact that no an- 
tibacterial activity was detected in 
the aqueous and vitreous humors of 
the animals operated on is probably 
due to the fact that the antibiotic con- 
centration inside the eye, if any, was 
below the minimum concentration 
which will inhibit S lutea. 

Chloramphenicol is a broad-spec- 
trum antibiotic which is known to 
exhibit some untoward side effects. 
However, it is released in very low 


concentrations from the ESI. We 
hope that, while chloramphenicol will 
yield effective antibacterial levels lo- 
cally, it will not become generally dis- 
tributed in the organism in poten- 
tially toxic levels. It is possible that 
the sustained release of any anti- 
biotic from an implanted device could 
provoke sensitization of the host. We 
hope that, due to the small level and 
narrow distribution of the antibiotic 
in the organism, this will not be a 
problem in the present system. 


This study was supported by Public Health 
Service research grants EY-00327 and EY-00227 
from the National Eye Institute, and by the John 
A. Hartford Foundation, Inc. 
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Тлпсотусіп hydrochloride monohydrate— 
Lincocin. 
Proparacaine 

Ophthaine. 


hydrochloride—Alcaine, 
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While clinical experience has demon- 
strated that current storage techniques 
are adequate for the preservation of hu- 
man endothelial cells, increased use of 
donor epithelium in cases of severe dis- 
turbance to epithelial and stromal integ- 
rity requires a reexamination of storage 
effects on the epithelial layer. 

Measurement of human and rabbit me- 
tabolite levels in stored corneas indicates 
that the epithelium is maintained in a 
normal state only if the eye is cooled 
promptly. If cold storage is delayed for as 
little as one hour after death, glucose lev- 
els in the stroma and aqueous fall below 
levels known to be required for preserva- 
tion of epithelial integrity. 

The fundamental time of interest in 
preservation of donor corneal tissue is 
the interval between death and cooling of 
the eye. If prompt enucleation is not pos- 
sible, ice should be applied to maintain vi- 
ability of the epithelium. 


uman donor cornea preservation 
has been concerned primarily 
with maintenance of the viability of 
the endothelium. Recently, how- 
ever, the epithelium has been re- 
tained in donor material used in par- 
ticularly difficult cases in the hope 
of preventing prolonged epithelial de- 
fects, with their attendant stromal 
ulceration and scar formation.* While 
the clinical studies are not yet com- 
pleted, initial results have indicated 
that the number of defects is reduced 
if donor epithelium is retained. For 
this reason, preservation of donor epi- 
thelium becomes important. 

The studies reported here evaluate 
the changes of some of the metabolite 
levels in epithelium, stroma, and 
aqueous humor that are related to 
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epithelial storage in rabbits. In addi- 
tion, a few of these variables have 
been measured in human donor cor- 
neas stored for varying lengths of 
time. The results indicate that 
prompt cooling is essential for the 
maintenance of epithelial energy 
stores. 


Materials and Methods 


Tissue Preparations.-Rabbits weighing 
between 2 and 3 kg were killed by an 
overdose of pentobarbital sodium and the 
eyes were treated in one of the following 
three ways: 

1. Cold stored. Eyes were enucleated im- 
mediately after death and stored individ- 
ually with antibioties in a moist chamber 
at 4 C for 5, 18, 24, or 48 hours in the usual 
method of eye-bank storage.’ Afterwards, 
the epithelium was scraped off, frozen in 
liquid nitrogen, weighed, dried, and then 
reweighed. The glycogen content was then 
measured as described below. Aqueous hu- 
mor (0.1 to 0.3 ml) was collected at the 
same time, weighed, and then extracted in 
0.33N HClO, The samples were then 
analyzed for levels of glucose, lactate, and 
pyruvate. An 8-mm stromal button was 
then trephined out, weighed, frozen in liq- 
uid nitrogen, lyophilized, and reweighed. 
Water content and hydration 


( water weight (mg) 
dry weight (mg) 
were caleulated. The tissue was homoge- 
nized and extracted in 0.33N HCIO, and 
analyzed for levels of glucose, lactate, and 
pyruvate." 

2. In situ. The rabbits were killed, lids 
were closed, and the animals were left at 
room temperature for 1, 2, 5, or 18 hours, 
after which the tissues were prepared as 
described above. 

3. Iced in situ. The rabbits were killed, 
lids were closed, and the eyes were covered 
with ice bags for 5, 8, or 18 hours, after 
which the tissues were prepared as de- 
scribed above. 

Human corneas, no longer considered 
suitable for transplantation, had been 
stored in a moist chamber at 4 C with anti- 
bioties since removal from the donor. In 
some cases, the eyes had been warmed to 
more than 4 C for several hours. After the 


eyes were received from the eye bank, the 
tissues were prepared and analyzed as de- 
scribed for the rabbit tissues. 

Metabolite Analysis.—Glucose, lactate, 
and pyruvate levels were measured in indi- 
vidual cornea and aqueous humor samples 
using the enzymatic optical tests of Reim 
et al^ Warburg,” and Hohorst et al." 

Glycogen content was determined in the 
dried epithelium after extraction in 1.0 ml 
boiling 2076 sodium hydroxide. Precipi- 
tation twice in ethanol was followed by 45- 
minute centrifugation at 8,000 g, drying, 
and then 90-minute hydrolysis in 2N sulfu- 
ric acid at 100 C. After neutralization, glu- 
cose value was measured and glycogen lev- 
els were expressed as glucose units.” 


Results 


The water content of the rabbit 
corneal stroma does not change no- 
ticeably for the first five hours after 
death, whether the eyes are cooled or 
kept at room temperature (Fig 1). Af- 
ter five hours, however, a progressive 
slow increase in the hydration of cold- 
stored corneas is noted. Those eyes 
that remained in the body showed in- 
signifieant increases in hydration 
during an 18-hour period, with or 
without cooling. 

With relatively small changes in 
hydration, even in cold-stored eyes, 
direct comparison of metabolite con- 
centrations can be made, since dilu- 
tion effects are not important. In Fig 
2, the decrease in aqueous humor glu- 
cose value is plotted as a function of 
time. After only one hour, aqueous 
humor glucose value has fallen to only 
10% of normal in eyes that are left in 
the rabbit, subject to slow cooling to 
room temperature. If ice bags are ap- 
plied to these in situ eyes, however, 
the glucose concentration falls much 
slower and remains at 27% of normal 
even after 18 hours. Nearly the same 
result is obtained with prompt enu- 
cleation and cold storage, although 
the initial decrease in glucose concen- 
tration is even less abrupt. 

A similar situation occurs in the 
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Fig 1.—Changes in corneal stromal hydration with storage. Hy- 
dration is expressed as milligrams of water per milligram dry 
weight. In situ eyes were left in rabbit while cooling to room tem- 
perature occurred; iced eyes were left in rabbit, but ice bags 
were applied. Cold-stored eyes were enucleated and stored at 4 
C. 
Fig 2.—Changes in aqueous humor glucose levels, as function Hours 


of time and method of postmortem treatment. 
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Fig 3.—Changes in corneal stromal glucose levels, as function 
of time and method of postmortem treatment. 
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Fig 4.—Effect of postmortem handling on epithelial glycogen 
concentration. 
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Fig 5.—Aqueous humor lactate accumulation after death, and 


its relationship to cooling of eye. 
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Fig 7.—Decrease in aqueous humor pyruvate concentration af- 


ter death. 
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Fig 8.—Decrease in stromal pyruvate concentration after 
death. 


case of stromal glucose, as seen in Fig 
3. After five hours in situ at room 
temperature, the stromal concentra- 
tion is only 4% of normal. After 18 
hours with either enucleation and cold 
storage, or the application of ice bags 
to the eyes in situ, the glucose level 
remains 40% of normal. 

Epithelial glycogen content shows 
a similar change in the absence of 
cooling (Fig 4). It is reduced to 20% of 
normal after one hour and 15% of nor- 
mal after two hours, in situ at room 
temperature. The cold-stored epithe- 
lium, however, showed no noticeable 
loss of glycogen even after 48 hours. 

Figures 5 and 6 show the increase in 
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lactate concentrations in aqueous hu- 
mor and stroma. The greatest and 
most rapid increase occurred in eyes 
that were permitted to cool gradually 
to room temperature, in situ, while the 
eyes that were enucleated and prompt- 
ly cooled showed the slowest increase. 
Similarly, pyruvate levels (Fig 7 and 8) 
were decreased in aqueous humor and 
stroma most severely in situ and least 
when cold stored. 

The lactate pyruvate ratio (L/P) 
plotted in Fig 9 for the aqueous hu- 
mor and Fig 10 for the stroma are 
used as indicators of the degree of 
anaerobic vs aerobic glycolysis. In 
situ, the L/P ratio is rapidly and dra- 
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Fig 6.—Corneal stromal lactate accumulation after death, and 
its relationship to cooling of eye. 
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matically increased, especially in the 
aqueous humor. As seen for the lac- 
tate levels, the greatest increase in 
L/P ratio occurs when the eye re- 
mains warm the longest, and the 
least when it is promptly cooled after 
enucleation. 

The Table shows the hydration, 
stromal glucose, and epithelial glyco- 
gen content in human donor eyes af- 
ter varying periods of cold and warm 
storage. No control values were ob- 
tained; however, the human cornea 
stored warm for 1% hours contained 
roughly the same amount of epithelial 
glycogen as was found in normal rab- 
bits. 
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As the duration of warm storage 
increases, human glycogen and glu- 
cose levels fall, similar to the changes 
found in rabbits. 


Comment 


Experience at many corneal trans- 
plant centers throughout the world 
has demonstrated that the corneal en- 
dothelium is viable enough to dehy- 
drate the cornea after even seven 
hours at room temperature postmor- 
tem.' However, many observers have 
noted that the epithelium in many 
eyes is loosely adherent, or even ab- 
sent, in eyes that subsequently prove 
to have good endothelial function. 
Methods used for the evaluation of 
donor endothelium, such as measure- 
ment of corneal thickness, biomicros- 
copy, use of the specular microscope, 
and vital staining ignore the status of 
the epithelium. Aside from observing 
the integrity of the epithelial layer 
and its adherence to the underlying 
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Fig 9.—Ratios of lactate to pyruvate in aqueous humor as func- 


tion of time and method of postmortem treatment. 





Fig 10.—Ratios of lactate to pyruvate in corneal stroma as func- 
tion of time and method of postmortem treatment. 
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stroma, what features can be used to 
evaluate epithelial health? 

From earlier work, it is apparent 
that one of the most sensitive indica- 
tors of epithelial distress is a fall in 
its glycogen content. Such a fall pre- 
cedes the epithelial defects found in 
states of inadequate glucose supply, 
and precedes epithelial loss under 
contact lenses in unadapted eyes'*'^ 
or in the presence of a nitrogen atmo- 
sphere." The precipitous decline in 
epithelial glycogen content at body 
temperature, after death, indicates a 
noticeable and rapid mobilizing of the 
primary energy store of the corneal 
epithelium. Previous calculations’* 
and measurements'*'* have indi- 
cated that the epithelial glycogen 
store is adequate for about four hours 
at normal rates of metabolism. The 
abrupt decrease in stromal glucose 
concentrations, to less than 10% of 
normal after two hours, a level inade- 
quate to supply epithelial needs,'**"* 
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may act as the stimulus for mobiliza- 
tion of glycogen. One can calculate 
that all of the glucose and glycogen 
available to the epithelium would be 
depleted in five to six hours at body 
temperature. 

The ability of the epithelium to use 
other substrates, such as lactate, has 
never been satisfactorily demon- 
strated. However, the presence of lac- 
tie dehydrogenase of the "heart" 
type?*^* probably encourages the uti- 
lization of lactate. This isoenzyme 
pattern is found in tissues that are 
primarily, but not exclusively, con- 
cerned with the conversion of lactate 
to pyruvate. Thus, the low levels of 
pyruvate expected in the absence of 
adequate glucose supply would tend 
to be augmented by conversion of lac- 
tate originating in other cells. It is 
interesting that the availability of 
lactate does not preserve the epithe- 
lial glycogen stores to any appre- 
ciable extent, at least in the rabbit 
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and human tissue studied here. Oth- 
ers have found prolonged preserva- 
tion of glycogen stores in warm- 
stored cattle eyes.” 

The preliminary human data sup- 
port the concept that warm tempera- 
tures are associated with a fairly 
prompt and considerable decrease in 
glycogen and glucose levels in the 
cornea. Warming for more than three 
or four hours is associated with glyco- 
gen and glucose levels that may not 
be consistent with maintenance of 
adequate ATP levels in epithelial 
cells. The relationship of ATP levels 
to metabolic supply is currently being 
investigated. 

While the glycogen content of the 
epithelium cannot be determined 
without destroying the tissue, prelim- 
inary results of other experiments in- 
dicate that glycogen depletion may 
be correlated roughly with the ap- 
pearance of epithelial edema. Clinical 
evaluation of human donor material, 
therefore, might include sclerotic 
light-scattering evaluation, with an 
attempt to estimate the degree of 
epithelial edema. Since cooling of the 
eye, in itself, causes epithelial edema, 
eyes should be examined at room 
temperature, just before the trans- 
plantation. Reversal of epithelial 
edema on warming should indicate 
relatively healthy epithelium. Ir- 
reversibility should be taken as an 
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indicator of nonviability of the epi- 
thelium. 

A practical result of the data of 
these experiments is to reinforce the 
need for prompt cooling of donor ma- 
terial. Because of the inevitable de- 
lays in enucleation of cadaver eyes, a 
simple expedient, aesthetically ac- 
ceptable, is the placing of ice bags 
over the closed eyes after death. 
While such cooling is not quite as ef- 
fective as cooling the enucleated eye, 
the preservation of aqueous humor 
and stromal glucose supply is ade- 
quate for epithelial needs. In addi- 
tion, of course, the metabolic require- 
ments of the epithelium are sharply 
reduced, further prolonging the life 
of this tissue layer. 
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00043 from the National Eye Institute, in part by 
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Casts of Choroidal Vasculature 


at Physiologic Pressures 


A New Technique 


Salvatore A. D’Anna, Elias N. Souri, DVM 


A method for making latex rubber casts 
of the ocular vasculature while main- 
taining physiologic vascular relations has 
been developed. A series of short-haired 
domestic cats, Rhesus monkeys, and al- 
bino rabbits were anesthetized and can- 
nulated in the common carotid arteries. 
The jugular veins were severed, and hep- 
arinized saline was infused into the ca- 
rotid arterial circulation of the animals for 
complete exsanguination of the head. 
Throughout the infusion procedure, nor- 
mal physiologic pressure was main- 
tained. After exsanguination was com- 
plete, a solution of latex rubber in distilled 
water was infused bilaterally and contin- 
ued until the flow from the jugular veins 
ceased. The eyes were enucleated and 
placed in a curing solution. After fixation, 
the eyes were selectively trimmed and 
placed into a solution of sodium hydrox- 
ide for digestion. The digested tissue was 
transferred to distilled water for dis- 
section. After dissection, the cast was 
closely inspected for completeness of 
capillary filling. Casts such as these are 
intended for use in observations of ocular 
vascular anatomy. 
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Fig 1.—To prevent vascular entangling, the eye was cut in half prior to sodium hydrox- 
ide digestion. This posterior segment shows prominent vascular plexus of optic nerve 
and larger radiating choroidal vessels. 
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TL infusion of the head of an 
exsanguinated animal was de- 
veloped to obtain a complete cast of 
the undamaged choroid by constant 
infusion of a medium at physiologic 
pressures. Ashton' injected neoprene 
latex through the ophthalmie artery 
at pressures higher than the normal 
physiologic pressure. Infusion of RTV 
silicone rubber? in enucleated human 
eyes through afferent and efferent 
scleral vessels at 60 to 80 mm Hg did 
not produce complete filling. Similar 
methods** were used to visualize 
interconnections of aqueous outflow 
channels and related blood vessels. 
Potts’ also did manual injections 
in various ocular sites, but did not 
achieve complete filling. Our attempt 
has been to incorporate these prior 
studies into our method for obtaining 
complete casts of the intact choroid by 
infusing at normal physiologie pres- 
sures. 


Method 


Five Rhesus monkeys, 15 short-haired 
domestic cats, and five albino rabbits were 
used in this study. Anesthesia was induced 
with an intraperitoneal injection of pen- 
tobarbital sodium, and the animals were 
fixed in a supine position. Petrolatum was 
used to protect the corneas from dehy- 
dration. Both jugular veins and both of the 
common carotid arteries were exposed and 
irrigated with 2% lidocaine hydrochloride 
with epinephrine. Each common carotid ar- 
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Fig 2.—Left and Right, Latex rubber casts of cat choroid showing capillaries and larger 
vessels. Remaining choroidal pigment gradually falls off during storage of cast in saline. 
Note small hole showing underlying vessel (original magnification x 5). 


tery was cannulated after ligation by, first 
ligating with 4-0 silk proximal to the heart, 
and then placing a bulldog clamp distal to 
the ligature. The cannula (placement unit 
cut-down catheter, 17 gauge), trimmed to 3 
inches, was inserted into the artery and 
fixed lightly in place with two additional 4- 
0 silk ligatures. The bulldog clamp was re- 
moved and the cannula was advanced to a 
maximum of 1% inches. With the cannula 
in place, the fixation ligatures were then 
drawn tight. The opposite artery was can- 
nulated in the same manner. After cannu- 
lization, each artery was flushed with 1.5 
ml of heparinized saline. 

Two 1-liter bottles of heparinized saline 
(40,000 units/liter) were used to exsan- 
guinate the animal. The tubing for the 
heparinized saline was constructed by tak- 
ing two intravenous infusion sets (No. 880- 
01 needle), cutting off the venting systems, 
and removing the flow screws. The plastic 
tips for the needle were firmly inserted 
into the stoppers of the infusion bottles. 
The ends from which the vents were cut 
were attached to a y-piece manifold. The 
manifold consisted of 2 y-pieces connected 
to opposite ends of a three-way stopcock. A 
mercury manostat was connected to the 
center outlet. This system must be purged 
of air and the manostat must be set at the 
desired pressure, before conneeting to the 
cannulas. 

Saline infusion was started by releasing 
the flow from one bottle and inserting the 
manifold into the cannulas. After infusion 
was started, the jugular veins were sev- 
ered. In order to keep as mueh blood as 
possible from going to the head and to 
hasten death, the common carotid arteries 
were also severed (below the proximal liga- 


tures). Exsanguination was complete when 
the saline flow from the jugular veins was 
clear. (This was usually before the second 
bottle was emptied.) Switching from the 
first to the second bottle of saline was ac- 
complished by clamping off the tube from 
the first bottle before it emptied and 
unclamping the tubing from the second 
bottle. This must be done simultaneously 
to maintain pressure. 

A 15% solution of latex rubber and dis- 
tilled water was made up to a volume of 
300 ml. This was used to replace the first 
emptied bottle of saline. After the flow 
from the jugular veins had become clear, 
the same method of switching from the 
first bottle to the second bottle was used to 
begin the infusion of the latex rubber. La- 
tex flowed from the jugular veins within 
three to five seconds after it entered the 
carotid cannulas. Infusion was allowed to 
continue until all flow from the jugular 
veins ceased. This took from 30 to 45 min- 
utes. After flow had stopped, the cannulas 
were replugged and the latex was allowed 
to set for 15 minutes. The eyes were enu- 
cleated and placed in a 2% acetic-acid-for- 
malin solution for 48 hours to cure the la- 
tex. 

After curing, the eyes were cut com- 
pletely through at the ora serrata, the 
retina was removed, and the sclera and 
choroid were placed in a 50% sodium hy- 
droxide solution for 72 hours. This was ad- 
equate time to fully digest all tissue. The 
preparation was transferred into a bath of 
distilled water where all remaining tissue 
was removed with 0.12-mm Bonn forceps 
while observing through a binocular dis- 
secting microscope. Great care was used to 
remove the remaining tissue in a manner 
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that would not damage the cast. The casts 
were placed in distilled water, where they 
can be stored indefinitely. 


Results 


Our studies have shown that this 
method can reliably produce a com- 
plete cast of the uveal vasculature 
(Fig 1) The vessels observed in the 
choroid remained intact, from the 
largest vessel down to the finest cap- 
illary beds (Fig 2) With the cast 
floating in distilled water, obser- 
vations demonstrated the anatomic 
structure of the casts. It is important 
to note that the fragility of the latex 
east and the tendency for entangle- 
ment of fine vascular beds require ex- 
treme care in handling. Casts of the 
anterior segment were of the same 
quality as those of the choroid. 

During dissection of the tissue 
from the cast, as much pigment as 
possible was removed. Virtually all 
remaining pigment on the cast grad- 
ually floated off while the cast was 
stored in distilled water. 

The color of the latex in the capil- 
lary beds varies so that portions of 
the cast appear pink or white; how- 
ever, the structure of the casts is not 
affected by lack of color. A dark back- 
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ground is necessary for the best view- 
ing contrast. 


Comment 


Our intent was to find a medium 
that would produce a complete and in- 
tact cast of the choroidal vessels. Neo- 
prene latex, when diluted sufficiently 
to flow through the vasculature, pro- 
duced filling in the larger vessels, but 
only stained the capillaries. Diluted 
neoprene, therefore, did not have the 
structural integrity to form an ade- 
quate cast. In the nonpigmented eye 
that was optically cleared, neoprene 
was more than adequate for observa- 
tions of the entire vasculature. Liquid 
silicone, in our opinion, is inadequate 
for producing a complete cast at physi- 
ologic pressures regardless of dilution 
used. 

Several trials were needed to arrive 
at the necessary fluidity for infusion 
of rubber latex and still produce a 
cohesive cast. We believe that rubber 
latex diluted to 15% gave not only the 
required filling, but also yielded an 
adequately cured cast. Eyes infused 
with rubber latex should not be opti- 
cally cleared, since the clearing solu- 
tions will dissolve the latex in all but 
the largest vessels. 


We have also found that transfer- 
ring the tissue from sodium hydrox- 
ide to distilled water may be done 
with forceps. Once the cast is in dis- 
tilled water, however, it can no long- 
er be removed except by flotation. A 
east of this nature lends itself easily 
to stereo observations and photogra- 
phy of any desired area. We believe 
this method of making casts could be 
useful in studies of vascular anatomy. 


This investigation was supported by grant Ey- 
01008 from the National Eye Institute, National 
Institutes of Health. 

These studies were performed in the Retinal 
Vascular Service Laboratory with the coopera- 
tion of Arnall Patz, MD. 
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Effects on Ocular Vascular Permeability in the Rabbit 


Edward L. Howes, Jr., MD, Donald G. McKay, MD 


Sudden transient, alteration in vascular 
permeability is producible in rabbit eyes 
by intravenous injection of large quan- 
tities of antigen, bovine y-globulin (BGG), 
into immunized animals or by intravenous 
injection of large amounts of antigen- 
antibody complexes (BGG-antiBGG) pre- 
pared in antigen excess (20 to 25x) in 
normal rabbits. Change is measured by 
ocular accumulation of iodinated | 125 se- 
rum albumin, relative to that in heart 
blood, in intact eyes and separate ana- 
tomical compartments, in aqueous, in the 
anterior eye including (lens plus vit- 
reous), and in the posterior segment. Pri- 
marily affected are vessels in the iridial 
portion of ciliary processes; edema is the 
primary finding. The same vessels are af- 
fected by intravenous injection of bacte- 
rial endotoxin, but compared with endo- 
toxin, altered vascular permeability is 
short-lived and is not associated with for- 
mation of platelet plugs and intravenous 
fibrin strands. 


here is accumulating evidence 

that circulating antigen-anti- 
body complexes play an important 
role in many disease processes, in 
various forms of glomerulonephritis, 
arthritis, and vasculitis. Serum sick- 
ness is a classic form of immune com- 
plex disease and in both acute and 
chronie forms has been the subject of 
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numerous experimental investiga- 
tions in animals.' It is well known that 
an occasional accompaniment of se- 
rum sickness on a clinical level is the 
development of a nongranulomatous 
iritis,^ and that the intravenous and 
systemic injection of horse serum in 
sensitized rabbits produces a uveitis 
that becomes progressively more se- 
vere with repeated injections.'^ Con- 
ceivably, circulating immune com- 
plexes may play a role in many uveal 
inflammations of obscure origin. 

An important initial step in the 
pathogenesis of immune inflamma- 
tion resulting from circulating com- 
plexes is altered vascular perme- 
ability leading to  subendothelial 
deposition of immune complexes. It 
is generally assumed that immune 
complexes themselves can contribute 
to the initial active induction of 
vascular permeability most probably 
through the systemic release of 
vasoactive substances. The following 
study was undertaken to determine 
whether both a severe systemic im- 
mune reaction and also the intra- 
venous injection of soluble immune 
complexes could produce a measur- 
able alteration in ocular vascular per- 
meability in the rabbit and whether 
this alteration was comparable to 
that produced by intravenously ad- 
ministered bacterial endotoxin.'-* 


Materials and Methods 


Albino rabbits of both sexes weighing at 
least 2.0 kg (4.4 lb) were used in all experi- 
ments. Rabbits were immunized with bo- 


vine y-globulin (BGG) in complete Freund 
adjuvant for a three-week period, receiv- 
ing 20 mg, 10 mg, and 10 mg each week in- 
tradermally in four separate sites. Follow- 
ing a period of four to six weeks, antibody 
was measured. In some animals, an addi- 
tional 10 mg of BGG was given and an- 
tibody measured four weeks thereafter. 
Antibodies were quantitated by radial im- 
munodiffusion in agarose gel." Antisera 
were collected and pooled on several occa- 
sions and used to prepare soluble antigen- 
antibody complexes. These pooled antisera 
contained 3.20 to 4.40 mg of antibody pro- 
tein per milliliter. To prepare soluble com- 
plexes, a modification of the method of Lee 
was used." The antisera were decomple- 
mented at 56 C for 30 minutes and added 
drop-wise to a 2% solution of antigen. The 
quantity of antigen was adjusted so that 
antigen was present in excess, 20 to 25 
times equivalence. The complexes were 
formed at 4 C for a 24-hour period. A dis- 
tinct opalescence was apparent in the solu- 
tion. Most animals infused with such com- 
plexes received 24 to 26 ml of a mixture of 
BGG and antiserum ("complex I," contain- 
ing 240 to 320 mg BGG and 35 to 40 mg of 
antibody protein); a few animals received 
only 10 ml of the mixture ("complex II," 
containing 120 mg BGG and 17 mg of anti- 
body protein). A control infusion consisted 
of normal pooled serum and BGG solution 
in quantities similar to "complex I" ("com- 
plex control”). The activity of the com- 
plexes formed was tested by intradermal 
injection and, during the experiment, the 
effect of the soluble complexes was eval- 
uated by platelet counts and hemolytic 
complement (C’H,,) determinations. Skin 
tests were performed by injecting 0.10 ml 
of "complex I" intradermally and compar- 
ing the effect to the following controls: 0.10 
ml of 2% BGG solution alone, antiserum 
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alone, the complex control, and saline. One 
hour after the skin injections, Evans blue 
was injected intravenously (30 mg/kg of 
body weight) and one-half hour later, the 
size of the resulting blue spots was mea- 
sured. 

Platelet counts were determined by 
usual counting procedures? and were ex- 
pressed as a percent change from base-line 
measurements. Plasma hemolytic comple- 
ment values were determined by a slight 
modification of the mieromethod of Kniker 
and Cochrane." Blood samples were col- 
lected in edetic acid in a final concentration 
of 0.01 M and aliquots of plasma were sep- 
arated and stored at —70 C. Veronal buffer 
containing optimal quantities of Mg** and 
Ca**'* and 0.1 units of heparin per millili- 
ter was used for all dilutions except the 


. initial dilution of plasma. In this initial di- 


lution, sufficient excess of equal quantities 
of Ca** and Mg** was added to neutralize 
the edetie acid." The initial dilution of 
plasma in this buffer was 1:10. All dilutions 
were performed in an ice bath; 0.8 ml, 0.4 
ml, 0.2 ml, and 0.1 ml of this dilution were 
placed in separate tubes and additional 
buffer added to make a 0.8 ml total. Sensi- 
tized sheep red blood cells (RBC), 0.2 ml, 
(1x10* cells/ml), were added to each tube 
making a total reaction mixture of 1.0 ml. 
This mixture was incubated at 37 for 60 
minutes, the tubes removed and 2.0 ml of 
ice cold veronal buffer added to each tube. 
Following centrifugation, the amount of 
hemolysis was determined colorimetrically 
on the supernatant at 415 milliunits. The 
C'H,, was then calculated. Normal values 
usually were 50 to 70 C'H,, units. In the 
present study, the effect on hemolytic com- 
plement has been expressed as percent 
change of C'H,, units. 


Measurements of Altered 
Vascular Permeability 


All animals were examined by slit- 
lamp prior to and during the course of 
the experiment. The ocular accumula- 
tion of iodinated I 125 serum albumin 
was used to quantitate the extent of 
altered vascular permeability. For 
this purpose, 10 to 15 microcuries of 
iodinated I 125 serum albumin was 
injected intravenously either 15 min- 
utes or 90 minutes prior to killing the 
animals. At this time, cardiac blood 
was obtained and the eyes enucleated 
under standardized conditions.^ In- 
tact whole eyes and cardiac plasma 
were counted by standard techniques. 

The results were expressed as a 
theoretic volume, the total albumin 
space (TAS) that was calculated in 
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the following fashion: 


срт of iodine 125-HSA /gm 
of eye tissue 


epm of iodine 125-HSA/ml 
of cardiac plasma 


TAS — 


TAS-15', and TAS-90' refer to mea- 
surements over 15-minute and 90- 
minute periods, respectively. (The 
TAS is in microliters per gram of eye 
tissue, cpm indicates counts per min- 
ute, and '5I-HSA is iodinated I 125 
serum albumin.) An attempt was also 
made in some animals to examine 
separate anatomical locations in the 
eye to determine whether endotoxin 
and immune complexes differentially 
affected regional ocular blood vessels. 
Following enucleation, aqueous was 
withdrawn from one eye and the eye 
divided at approximately the ora ser- 
rata. Aqueous, the anterior part of 
the eye including lens and vitreous, 
and the posterior part of the eye ex- 
cluding vitreous were placed in well- 
counter tubes, carefully weighed, and 
iodinated I 125 serum albumin content 
measured. The percent of total ocular 
iodinated I 125 serum albumin and a 
fractional or partial albumin space 
was determined for each anatomical 
subdivision. Fractional albumin space 
measurements were for 90-minute pe- 
riods and expressed as microliters/ 
0.10 gm of aqueous, "anterior seg- 
ment," and posterior segment. 


Histopathologic Studies 


Throughout the course of these 
studies, eyes were fixed and processed 
for routine histopathologic examina- 
tion. Additionally, some eyes were 
fixed, processed, and embedded in 
epoxy resin for preparation of ly to 
2u fixed sections." 


Experimental Design 


Rabbits were divided into two 
series. Twelve animals were actively 
immunized to BGG and were chal- 
lenged intravenously with BGG in 
varying quantities. Total albumin 
space-15’ was determined at 1% and 
four hours after challenge, and com- 
pared to average TAS-15' determina- 
tions following intravenous injection 
of bacterial endotoxin (Escheria coli 
055:B5-200ug) in groups of five to six 
animals at similar times. 


Eighteen animals were not immu- 
nized but were injected slowly with 
immune complexes. Complex I infu- 
sions took 20 minutes. Altered vas- 
cular permeability was measured by 
two quantitatively different methods 
in this series. Seven animals were 
studied by TAS-15' determination 1% 
hours after the start of the infusion. 
Eleven animals were studied by TAS- 
90’ determinations over a 1% hour pe- 
riod, the labeled protein injected just 
prior to complex infusion. Total albu- 
min space-90' determinations on in- 
tact eyes and on anatomical subdivi- 
sions were examined in complex II-, 
complex control, and endotoxin-in- 
jected animals as well. Platelet counts 
and C'H,, determinations were used 
to monitor the effects of complex I, II, 
and complex controls. 


Results 


General.—All rabbits were exam- 
ined by slit-lamp biomicroscopy. Pres- 
ence or absence of protein in the 
anterior chamber as determined by 
aqueous flare could be correlated with 
the TAS. Animals without flare al- 
ways had TAS determinations in the 
range of normal and animals with 
flare always had an abnormal TAS. 
However, there was not a particularly 
close correlation between the amount 
of aqueous protein estimated by slit- 
lamp and the actual TAS. Nonethe- 
less, slit-lamp examination was in- 
valuable for screening purposes, the 
initial selection of animals, and as a 
rough estimate of effect. 

In both groups of animals, injection 
of antigen or immune complexes had 
to be quite slow. These injections 
were accompanied by many of the 
changes associated with anaphylaxis, 
by rapid breathing, cyanosis, and 
then recovery. 

A distinctive conjunctival change 
was noted in all immunized animals 
receiving intravenously administered 
BGG and also in all normal animals 
infused with soluble antigen-anti- 
body complexes. This change con- 
sisted of multiple minute conjunctival 
hemorrhages of varying severity, pri- 
marily deep in the conjunctival sac 
and overlying muscle insertions (Fig 
1) These occurred within the first 
half hour of the infusion. Microscop- 
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Fig 1.—Subconjunctival hemorrhages, 
1% hours following infusion of soluble an- 
tigen-antibody complexes (BGG-antiBGG) 
(original magnification x 720). 





Fig 2.—Conjunctival hemorrhage 175 
hours following infusion of soluble anti- 
gen-antibody complexes (BGG-antiBGG). 
Extravasated RBC are evident (arrow). 
Vessel just beneath epithelium appears 
patent (original magnification x 720). 


ical examination of conjunctiva 1% 
hours after the infusion of complexes 
demonstrated extravasated RBCs 
and scattered heterophils. Vessels 
were patent (Fig 2). Previously im- 
munized animals demonstrated an in- 
creased number of plasma cells, lym- 
phocytes, and eosinophils as well. 
These conjunctival hemorrhages were 
not seen in any animals receiving en- 
dotoxin, complex control infusions, or 
in normal animals. A careful gross 
and microscopical examination failed 
to show evidence of similar hemor- 
rhages within the eye. The only con- 
sistent finding in these eyes was a 
variable amount of edema occurring 
in the iridial portion of the ciliary 
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Fig 3.—Iridial portion of ciliary process 
1% hours following infusion of BGG-an- 
tiBGG complexes. Edema of epithelium 
and the perivascular connective tissue is 
seen (2н section, methylene blue and 
azure 11 stains, original magnification 
x 720). 


processes (Fig 3). This was present at 
1% hours and four hours after in- 
travenously administered antigen in 
immunized animals and at 1% hours 
in rabbits receiving infusions of sol- 
uble complexes. Animals injected 
with endotoxin disclosed findings 
similar to those reported previously.'* 
These changes were also confined pri- 
marily to the iridial portion of the 
ciliary processes. At 1% hours, the 
predominant finding was edema ac- 
companied by numerous intravenous 
platelet aggregates, and at four 
hours, hemorrhages and intravenous 
strands of fibrin were found in addi- 
tion to edema and platelet plugs (Fig 
4). 


Effect of Intravenously Administered 
Bovine Gamma Globulin 
in Immunized Animals 


Results of the TAS-15' determina- 
tions are found in Table 1. The aver- 
age TAS-15' and standard deviation 
for normal rabbits was 5.16 + 1.13u1/ 
gm of eye tissue. Four hours after 
50 mg of BGG, the average TAS-15’ 
was somewhat lower, 3.53ul/gm of 
eye tissue, and four hours after 150 
to 200 mg of BGG, the average was 
slightly higher than normal, 6.57ul/ 
gm of eye tissue. Two hours after 150 
to 200 mg of BGG, the average TAS- 
15’ was l4l6ul/gm of eye tissue 
(+ 9.88ul/gm), a statistically signifi- 
cant difference from normal (.001 < 
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P <.01). In contrast two hours after 
endotoxin the TAS-15' was 31.15yl/gm 
and after four hours 29.84ul/gm of eye 
tissue. From this series, it was evident 
that large quantities of antigen were 
required to produce any effect what- 
soever, that the effect was variable, 
and that the effect was considerably 
less than that resulting from 200ug of 
endotoxin (Table 1). 


Biological Activity 
of Immune Complexes 


Skin tests consistently demon- 
strated considerable extravasation of 
protein-bound Evans blue dye at the 
site of injection of soluble complexes 
and very little or no bluing at control 
injection sites. One and one half 
hours following the intravenous infu- 
sion of immune complexes, platelet 
counts were decreased by 60% and 
hemolytic complement determinations 
(C’H,,.) were decreased by 67.7% from 
starting levels (Table 2). 


Effect of 
Intravenously Administered 
Antigen-Antibody Complexes 


One and one half hours after the 
start of the infusion, the average 15- 
minute TAS determination was 6.57pl/ 
gm (Table 1), slightly above the aver- 
age TAS-15' in normal animals. Nev- 
ertheless, microscopical examination 
of these animals showed а рго- 
nounced edema of ciliary processes, 
indicating a definite alteration in 
vascular permeability. To quantitate 
this change in permeability, the ocu- 
lar accumulation of labeled albumin 
was studied over a 90-minute period 
(TAS-90’). Using this variation in 
technique, normal rabbits had an 
average TAS-90' of 11.75ul/gm and 
infusion of complex controls showed a 
similar average value (11.35ul/gm), 
The infusion of large quantities of 
soluble complexes resulted in an aver- 
age TAS-90' of 30.0u1/gm and the in- 
fusion of 40% of this amount of anti- 
gen-antibody complex resulted in an 
average TAS-90' of 16.05ul/gm. The 
intravenous injection of 200ugm of 
endotoxin resulted in an average 
TAS-90' of 55.4ul/gm (Table 3). Thus, 
the infusion of soluble immune com- 
plexes produced an alteration in ocu- 
lar vascular permeability that was 
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Table 1.—Effect of Intravenous Antigen-Antibody Reaction 
on Ocular Vascular Permeability 
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Fig 4.—Iridial portion of ciliary process 


four hours after bacterial endotoxin. 
Strands of fibrin and scattered platelets 
appear in several vessels (small arrows) 
platelet plug occludes one vessel (upper 
right-corner arrow) (methylene blue and 
azure || stains, original magnification 
x 720). 


definite but short-lived, returning 
practically to normal by 1% hours. By 
contrast, the effect of endotoxin in 
the quantities used was more notice- 
able and maintained at 1% and four 
hours after injection. 


Analysis of 
Relative Albumin Content 
in Ocular Compartments 


In control rabbits, only 4.4% to 4.5% 
of the total labeled albumin was in 
aqueous whereas more than 50% was 
in posterior segment. In contrast, in 
rabbits given immune complexes, 34% 
of the labeled protein was in aqueous 
and 22% in posterior segment, and in 
endotoxin-treated animals, 48% of the 
iodinated I 125 serum albumin was in 
aqueous and 18% in posterior seg- 
ment. The relative albumin content in 
specific ocular compartments is given 
in Table 4. In normal and control in- 
fusion eyes, the average aqueous al- 
bumin space was 0.5yl/0.1 gm of 
aqueous, in immurie complex animals 
it was 12.7ul/0.1 gm, and in endotoxin 
animals it was 30.5u1/0.1 gm. An anal- 
ysis of the anterior segment (includ- 
ing lens and vitreous) showed similar 
trends (Table 4). Average posterior 
segment albumin space measure- 
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Normal rabbits (N — 6) 


TAS-15'+ SD,* 
pl/gm 
5.16 + 1.13 





Rabbits immunized with BGG$ 
Hr after injection/dose 
4/50 mg (N — 3) 
4/150-200 mg (N — 3) 
11 /150-200 mg (№ = 5) 
Rabbits given 
intravenously administered 
bacterial endotoxin 
Hr after injection/dose 
4/100ug/kg (N = 6) 
11 /100да/Ка (М = 5) 
Rabbits with “1ттипе complex 1''% 
11% hr after start of infusion (N = 7) 





* Indicates total albumin space. 

t Student t test. 

t Antibody, «1.0 mg/ml of serum. 
8 Bovine y-globulin. 


3.53 = 1.38 
6.57 — 1.27 
14.16 = 9.88 


.01<P<.02 
.05<P<.02 
.001<P<.01 





29.8 = 14.1 
31.5 + 15.0 





6.57 — 3.80 


1 Complex contains BGG and antibody protein, 240 to 320 mg and 35 to 40 mg, respectively. 


Table 2.—Effects of Intravenous Immune Complexes* 
1% Hr After Start of Infusion 


Av % Decrease 


Infusion 


Complex | (N = 8) 
Complex 11 (N = 3) 
Complex control (N — 5) 





Av % Decrease 
of Platelets of C'Hsf 
—60.7 —67.7 
—45.3 —42.3 
0.3 = 66 


* Complexes contain antigen (bovine gamma globulin) = antibody (anti-bovine y-globulin) 


complexes. 
t Indicates hemolytic complement. 


ments produced perplexing results. 

Complex control animals had an 
average posterior segment albumin 
space that was distinctly lower than 
in the other three groups (Table 4). 
An explanation of this difference is 
not known at present; conceivably the 
intravenous infusion of large quan- 
tities of serum plus protein produces 
a dilutional effect that is greater in 
microcirculation (choroidal circula- 
tion) than in heart-blood circulation. 
The difference between the average 
posterior albumin space of the com- 
plex control group as compared to the 
immune complex group suggested an 
altered vascular permeability in the 
posterior segment. Because the poste- 
rior segment average albumin space 
measurement for the immune com- 
plex group was the same as that for 
normal noninjected rabbits, no abso- 
lute evidence for an altered vascular 
permeability could be demonstrated 
in the present study. 


Comment 


Both intravenous challenge in im- 
munized rabbits and antigen-anti- 
body complex infusion in normal rab- 
bits produced an alteration in ocular 
vascular permeability. In all probabil- 
ity, the pathophysiologic mechanisms 
are the same in each type of intra- 
venous immune response and repre- 
sent an immune aggregate form of 
anaphylaxis as distinguished from a 
systemic anaphylaxis resulting from 
mast cell sensitization (“cytotropic 
anaphylaxis").'*'* Of importance, to 
obtain a measurable effect, large 
quantities of antigen or antigen-anti- 
body complex had to be used. The 
amount of complexes employed ap- 
proaches the quantity of purified an- 
tigen-antibody complex used to pro- 
duce a severe anaphylactic reaction in 
the rabbit." A 60% reduction in the 
quantity of immune complex infused 
in the present study produced only a 
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Table 3.—Intravenous Immune Complexes on Ocular Vascular Permeability 


Normal rabbits (N = 5) 








Infused with complex control (М = 5) 
Infused with complex | (N = 8) 

Infused with complex 11 (N = 3) 
Received endotoxin (100ug/kg) (N = 6) 


TAST-90' uI/gm + SD Р 
11.75 = 2.44 
11.35 = 1.57 
30.04 = 9.37 Р<.001 
16.05 — 5.96 :05<Р<.1 
55.44 + 12.50 P<.001 


* Complexes contain antigen (bovine gamma globulin) = antibody (anti-bovine y-globulin) 


complexes. 
t Indicates total albumin space. 


Table 4.—Effect of Immune Complexes* 
on Ocular Vascular Permeability in Specific Ocular Compartments 


PAST1-90'41/.1gm = SD of Specific Tissue 


Aqueous 
Normal rabbit (N — 5) 
Complex control (N — 5) 
Complex | (N = 6) 
Endotoxin (N — 5) 


0.5 + 0.2 
12.7 + 6.4 
30.5 + 8.1 


Anterior Segment? 





Posterior Segment 
5.5 £1.6 
4.24 1.2 


\ :05<Р<.02 


1.8 = 0.6 
2.7 + 0.3 


* Complexes contain antigen (bovine gamma globulin) — antibody (anti-bovine y-globulin) 


complexes. 
t Indicates partial albumin space. 
t Includes lens and vitreous. 


slight effect on permeability of ocular 
blood vessels. 

An attempt was made to measure 
altered vascular permeability in sepa- 
rate anatomical locations in the eye. 
Clear-cut results were obtained only 
in measurements of aqueous and the 
"anterior segment," which included 
lens and vitreous. Results obtained 
from posterior segment were sugges- 
tive only. Both Iga‘ and Wong et al; 
were able to show that a uveitis oc- 
curs on repeated injections of foreign 
sera in rabbits, a uveitis that becomes 
progressively more severe with each 
injection. Choroidal involvement was 
an important histopathologic feature 
of these studies. Iga demonstrated a 
focal subretinal edema by fundu- 
scopic examination. A failure to 
demonstrate conclusively that there 
was an alteration in vascular permea- 
bility in the posterior segment in the 
present study may well be a short- 
coming of the technique employed. 
However, it is conceivable that the 
pathogenesis of uveitis following 
multiple injections of foreign protein 
is different from that following a 
single injection (see further discus- 
sion that follows). 

Petechial hemorrhages of the con- 
junctiva were a consistent finding in 
both forms of intravenous immune 
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response. These hemorrhages have 
been described previously, following 
multiple injections of horse serum in 
immunized rabbits.» Such hemor- 
rhages are a common finding in many 
clinical situations, including septi- 
cemias,” but significantly in many 
rabbits injected with varying quan- 
tities of bacterial endotoxin, these 
hemorrhages have not been seen. 
Their pathogenesis is not known. 
The alteration in ocular vascular 
permeability was most strikingly 
demonstrated in vessels of the iridial 
portion of the ciliary processes. The 
localization of this effect was sug- 
gested both by the accumulation of 
labeled albumin and by histopatholog- 
ie study. These are the same vessels 
affected primarily by bacterial endo- 
toxin." The unique sensitivity of this 
region and its vessels in the rabbit to 
a variety of stimuli and its probable 
role in aqueous humor formation have 
been commented on previously.?* 
Whether the present study is simply 
another manifestation of this sensi- 
tivity or whether it represents an im- 
portant event in the pathogenesis of 
some forms of endogenous uveitis or 
both remains to be determined. It 
does indicate that sufficient quan- 
tities of vasoactive substances are re- 
leased by an intravenous immune re- 
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action to affect vascular permeability 
in this peculiarly sensitive system of 
vessels. 

In other experimental studies in- 
volving the intravenous injection of 
soluble immune complexes, results 
are conflicting regarding the ability 
of complexes, preformed in varying 
quantities of antigen excess, to pro- 
duce any pathologic change by them- 
selves.'^' In most, but not all studies 
such complexes appear to be rela- 
tively inert, ie, nonvasoactive, and 
seem to require an additive or a par- 
allel factor (factors?) enhancing the 
alteration in vascular permeability. 
Once such an alteration has occurred, 
complexes of sufficient size? became 
deposited in a subendotheliallocation | 
and incite an inflammatory response. _ 


In both acute and chronic forms of ex- _ 


perimental serum sickness, in addi- 
tion to possible vasoactive effects of 
complexes themselves, at least one 
parallel mechanism leading to an al- 
tered vascular permeability has re- 
cently come to attention. It has been 
shown that specific antigen reacts 
with IgE antibody on circulating 
basophils causing the release of both 
vasoactive agents and also a poorly 


defined substance that has the ca- | 


pacity to produce a platelet release 
reaction. The combined released 
vasoactive agents alter vascular per- 
meability and apparently allow for 
the subendothelial extravasation of 
immune complexes. 

In studies of experimental endoge- 
nous immune uveitis, an active alter- 
ation in ocular vascular permeability 
has also generally proved a necessary 
antecedent to the development of 
ocular inflammatory disease. In a typ- 
ical study, a single injection of large 
amounts of intraperitoneal antigen 
in specifically sensitized animals 
failed to result in either an alteration 
in ocular vascular permeability or de- 
monstrable inflammatory disease un- 
less an inflammatory stimulus was in- 
troduced directly into one eye, a 
stimulus of sufficient magnitude to 
produce a prolonged alteration in vas- 
cular permeability." 

The present study has concerned 
sudden "one shot" immune reactions 
and these should be differentiated 
from models of chronic serum sick- 
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ness. Nonprecipitating antibodies are 
probably most important in experi- 
mental chronic serum sickness ne- 
phritis.* Very few specifically di- 
rected studies of this kind of reaction 
have been made in the eye, but it is 
known that a uveitis can be produced 
by multiple intravenous injections of 
antigen in immunized animals, a situ- 
ation that is probably analogous to a 
chronic serum sickness.’ 

In the present study, several mech- 
anisms have been suggested whereby 
immune complexes might cause a re- 
lease of vasoactive substances. The 
decrease in hemolytie complement ac- 
tivity following the intravenous in- 
jection of immune complexes indi- 
cates an activation of complement 
and presumably the rabbit equivalent 
of anaphylatoxin activity from the 
release of active fragments C’3a and 
С'5а.* The decrease in circulating 
blood platelets suggests that there 


1. Cochrane CG, Koffler D: Immune complex 
disease in experimental animals and man. Adv 
Immunol 16:185-264, 19773. 

2. Theodore FH, Lewson AC: Bilateral iritis 
complicating serum sickness. Arch Ophthalmol 
21:828-832, 1939. 

3. Hoover RE: Non-granulomatous uveitis: A 
complication of serum sickness. Am J Ophth 
41:534-536, 1956. 

4. Iga F: Über heredreaktionen an den unbe- 
rührten augen nach parenterakr zufuhr von art- 
fremden serum. Klin Monatsbl Augenheilkd 
84:449-478, 1930. 

5. Wong VG, Anderson RR, McMaster PRB: 
Endogenous immune uveitis: The role of serum 
sickness. Arch Ophthalmol 85:93-102, 1971. 

6. Cochrane CG: Studies on the localization of 
circulating antigen-antibody complexes and 
other macromolecules in vessels: I. Structural 
studies. J Exp Med 118:489-502, 1963. 

7. Ayo C: A toxic ocular reaction: I. New prop- 
erties of Shwartzman toxins. J Immunol 46:113- 
126, 1943. 

8. Levene RZ, Breinen GM: Ocular effects of 
endotoxin. Arch Ophthalmol 61:568-577, 1959. 

9. Howes EL Jr, Aronson SB, McKay DG: Ocu- 
lar vascular permeability: Effect of systemic ad- 
ministration of bacterial endotoxin. Arch Oph- 
thalmol 84:360-367, 1970. 

10. Firestone HJ, Werner M, Aronson SB: 
Thin agarose gel immunologic methods. Am J 
Clin Pathol 51:769-776, 1969. 

11. Lee L: Antigen-antibody reaction in the 
pathogenesis of bilateral renal cortical necrosis. 
J Exp Med 117:365-375, 1963. 

12. Brecker G, Cronkite EP: Morphology and 
enumeration of human blood platelets. J Appl 
Physiol 3:365-377, 1950. 

13. Kniker WT, Cochrane CG: Pathogenetic 
factors in vascular lesions of experimental serum 
sickness. J Exp Med 122:83-98, 1965. 

14. Meyer MM: Complement and complement 
fixation, in Kabat EA, Meyer MM (eds): Experi- 
mental Immunochemistry. Springfield, Ill, 
Charles C Thomas, Publisher, 1961, pp 133-241. 


370 Arch Ophthalmol/Vol 93, May 1975 


may be a release of histamine and 
serotonin from disrupted platelets.*° 
Either one or both mechanisms might 
contribute to the permeability altera- 
tion observed. The effects on hemolyt- 
ic complement activity and on the 
number of circulating platelets are 
profound, and yet compared with bac- 
terial endotoxin, the permeability 
promoting effects of immune com- 
plexes seem relatively short-lived. 
Whether this difference is quantita- 
tive or qualitative remains to be de- 
termined. Histopathologic findings in 
the present study indicate that qual- 
itative differences in the vascular ef- 
fects of endotoxin and immune com- 
plexes are present. 

Hemorrhages of the conjunctiva 
were found exclusively during acute 
intravenous immune reactions where- 
as evidence of an extensive activation 
of clotting was found within vessels 
of iridial processes only following en- 
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dotoxin. At the same time, immune 
complexes and endotoxin have many 
similar effects. Both can cause a 
platelet release reaction," both ap- 
parently effect the contact activation 
system involving kinins and a stimu- 
lation to intravascular clotting.**** 
Both activate complement, although 
this may be in part through different 
pathways." Finally, it has been sug- 
gested that endotoxin has a direct 
damaging effect on vessels, an effect 
that has not as yet been claimed for 
immune complexes.” 
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Ocular Penetration 


of Topically Applied Gentamicin 


Bernd Ellerhorst, MD; Bruce Golden, MD; Nabil J arudi, MD 


The biologically available concentra- 
tion of gentamicin sulfate in eight ocular 
tissues of 140 rabbits and 96 humans was 
measured by a modified disc diffusion 
technique. If enough topically adminis- 
tered gentamicin was applied, this bioas- 
say detected it in all ocular tissues tested 
except the lens nucleus. The decay of an- 
tibiotic activity was faster in some tis- 
sues, eg, aqueous, than in others. A 
higher level of antibiotic was found in 
corneas altered by sutures than in virgin 
tissue. The degree of inflammation, the 
frequency of application, and the interval 
between the drops are directly propor- 
tional to the antibiotic level in the tissues. 
The antibiotic free vehicle of commercial 
0.396 gentamicin drops possesses an anti- 
bacterial potential. 


psum sulfate is one of the 
aminoglycoside group of antibi- 
oties that is important in ophthal- 
mology because of its broad spec- 
trum and particular efficacy for 
Pseudomonas and penicillinase pro- 
ducing Staphylococcus. There have 
been a number of contributions to the 
ophthalmologic literature оп this 
drug. 

Furgiuele, Litwack et al? Math- 
alone and Harden,’ Goulstine and 
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Marmion,‘ Golden and Coppel,’ and 
Golden* reported on ocular penetra- 
tion of gentamicin after subconjunc- 
tival, sub-Tenon intramuscular ad- 
ministration or both. Furgiuele’ and 
Sloan et al* discussed gentamicin in 
the aqueous humor and Baum et al 
(oral communication, September 
1972) measured corneal concentra- 
tions after topical administration; 
they found that these concentrations 
do not necessarily reflect that the an- 
tibiotic is available against infection 
in other ocular tissues. The purpose of 
this study was to determine the con- 
centration in each of the ocular tis- 
sues after topical administration of 
the commercially available gen- 
tamicin using various protocols in a 
controlled manner, both in humans 
and in rabbits. We used special tech- 
niques to measure minute quantities 
in tissues such as lens and vitreous. 


Materials and Methods 


Approximately 40 human specimens and 
50 rabbits were used in a pilot study prior 
to the investigation. This report is the re- 
sult of a study using 145, 2 to 3-kg (4.4- to 
6.6-Ib), New Zealand male rabbits' eyes 
and 96 human eyes. 

Using aseptic technique, half of the ex- 
perimental rabbits were infected with a 6-0 
silk intracorneal suture soaked in a human 
strain of Pseudomonas aeruginosa isolated 
in our laboratory. To maintain a constant 
level of 5x 10* Pseudomonas per milliliter, 
the concentration of the culture was moni- 
tored with a spectrophotometer. The other 
half received a sterile suture in the same 
manner. Animals were anesthetized with 
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50 mg of pentobarbital and topically ap- 
plied proparacaine hydrochloride before 
placement of the sutures. Commercially 
available 0.3% gentamicin solution was ap- 
plied to the right eye, while the left 
received the same number of drops of 
the antibiotic free vehicle, containing 
benzalkonium chloride, disodium hydrogen 
phosphate, and a mixture of monosodium 
phosphate, sodium bicarbonate, and citric 
acid. The rabbits' eyes were enucleated ei- 
ther one or 25 hours after the last appli- 
cation of medication. Immediately after 
enucleation, the eyes were rinsed with sa- 
line, aqueous was withdrawn with a 27- 
gauge needle and vitreous with an 18- 
gauge needle attached to disposable 
syringes. The syringes and the globes were 
placed at —30 C for several days until as- 
says were performed. Previous experi- 
ments showed no change in assay using 
frozen or fresh material." 

The human studies were performed on 
96 eyes undergoing cataract extraction, 


corneal transplantation, or enucleation. In 


patients subjected to anterior segment 
surgery, aqueous was obtained using a 27- 
gauge disposable needle and 1-ml tubercu- 
lin syringe before opening the anterior 
chamber as well as additional tissue de- 
pending on the procedure. Iris from iridec- 
tomies is obviously smaller than the 6-mm 
trephine obtained in the animal experi- 
ments; however, both were treated the 
same way in the calculation of drug tissue 
concentrations. This means that the de- 
rived tissue concentration for human iris 
was underestimated and did not represent 
values comparable with the animal data. 
Enucleated eyes underwent the same com- 
prehensive tissue analysis as rabbit eyes 
and all tissues were frozen for later assay. 
The bioassay technique has been re- 
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Gentamicin, “g/ml 


Table 1.—Humans—Protocol 1* 


No. of Specimens Taken 


Last drops five to 30 min before 
removal of tissue 
Aqueous 12 
Iris 14 
Lens 11 
Vitreous 1 
Last drops 31 to 60 min before 
removal of tissue 
Aqueous 17 
Iris 10 
Lens 12 
Vitreous 1 
Last drops 61 to 90 min before 
removal of tissue 
Aqueous 4 
Iris 12 
Lens 13 
Last drops 91 to 120 min before 
removal of tissue 
Aqueous 
Iris 
Lens 
Last drops 121 to 180 min before 
removal of tissue 
Aqueous 
Iris 
Lens 
Total eyes in protocol 1 
Total specimens assayed 


Assay Measurable (Above 0.03 mg)t 


Aqueous, 0.06ug (15 min after last drops) 
Aqueous, 0.24ug (25 min) } 
Aqueous, 0.4219 (30 min) + 


Aqueous, 0.1749 (35 min) 


Aqueous, 0.08ug (35 min) 


Aqueous, 0.0449 (70 min) 


Aqueous, 0.05ug (110 min) 





* Two drops every five minutes for five applications. Normal cataract patients. 


t Of aqueous specimens, 18.9% had measurable levels of gentamicin after five applications 


of drops (normal еуез). 
+ Same patient different eyes. 
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ported in detail previously.” It consists of 
cutting solid tissue with a 6-mm trephine 
and absorbing 25A of the fluid tissues into 
a 6.35-mm filter paper disc. These are 
placed onto various media after inoculation 
with either Staphylococcus aureus, Ameri- 
can Type Culture Collection (ATCC) No. 
6638, or Bacillus subtilis spores, refrig- 
erated together with standards at 4 C for 
24 hours and then incubated at 37 C for 18 
to 24 hours. The zones of inhibition were 
read with a zone reader to 0.1 mm. Stan- 
dards were always run simultaneously 
with each assay. Three methods of assay 
were used depending on the anticipated 
level of antibiotic. 

A curve was drawn relating known con- 
centrations of gentamicin to the size of the 
inhibition zone. The concentration of gen- 
tamicin in both the rabbit and human eyes 
was determined by measuring the zones of 
inhibition and relating them to the curve 
and portion of its slope that most accu- 
rately represented the level of gentamicin 
(Fig 1). 


Assay for Low Levels 
of Gentamicin 


Bacillus subtilis was grown in a 
Roux bottle containing (Difco) anti- 
biotic medium No. 1 for one week and 
the resulting washed spore suspen- 
sion maintained at 4 C as a stock solu- 
tion. A 1:10,000 dilution of this suspen- 
sion was made with pH 8.0, 0.1 M 
phosphate buffered saline. Pour plates 
were made using 0.2 ml of this dilution 
to each 100 ml of (Difco) antibiotic 
medium No. 5, pH 7.95 held at 45 C. 
The minimum level of biologically 
available gentamicin that this assay 
could detect accurately was 0.03ug/ 
ml. 


Assay for Intermediate 
Levels of Gentamicin 


Brain-heart infusion agar of pH 
7.25 was used along with the same S 
awreus (ATCC No. 6638) suspension 
used for the intermediate levels. 

Plating procedures were as follows: 
from three to six filter paper discs or 
tissue samples were placed onto each 
agar plate according to the concen- 
trations involved. Fluid samples were 
placed onto the dises with a 0.025-ml 
micropipette. The same 6.35-mm size 
dises and micropipettes were used to 
assay the standards. All specimens 
were run at least in duplicate, but 
standards were assayed simultane- 
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Fig 2.—Topical application of gen- 















































tamicin to rabbit eyes every 15 minutes for 20.0- Group I—noninflamed, sacrificed опе 
eight hours. n hour after last drop 
. 10.0r і Г] Group |l—inflamed, sacrificed one 
ously in triplicate or more and the hour after last drop 
1 | d il - [1 Group llI—noninflamed, sacrificed 

results р otted on semi og paper to Е n 25 hours after last drop „ 
determine the concentration equiva- Е Ш Group IV—inflamed, sacrificed 
lents. Solid tissues were taken from = 25 hours after last drop 
specific areas measured from the lim- E $ Below 0.03ug 
bus and rinsed with saline. When un- S 
desired material was adherent to a 8 
tissue to be assayed, it was cleaned 
with forceps, scissors, and alginate lj 
swabs. | | 

In the rabbit experiments, seven | | | | | 
treatment protocols (1 to 7) and опе 025 i Hic alla Li | - П 
control protocol (8) were used: | Оре к Lt Aqueous Vitreous Iris Ka pE ie Sclera 

1. Two drops every 15 minutes for ^ 
eight hours. 

2. Two drops every 15 minutes for 
six hours. 
„З. Two drops every 30 minutes for 20.0 Group I—noninflamed, sacrificed one 
six hours. hour after last drop 

4. Two drops every hour for seven 10.0 O Group ll—inflamed, sacrificed one 
hours. hour after last drop 

5. Two drops every hour for 24 @ Group llI—noninflamed, sacrificed 
bees P 25 hours after last drop 





B Group !V—inflamed, sacrificed 


6. Two drops every three hours for 25 hours after last drop 


24 hours. 

7. Two drops every six hours for 48 
hours. 

8. The control protocol. 

Treatment protocols comprised 


7+ Below 0.03ug 
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four groups of at least three animals 0.1 

(six eyes) each: group I—noninflamed 97sr p n | 

eyes removed one hour after the last pos i | Bl. | { nila Bil 

drop of gentamicin; group Il—in- Conjunctiva | Aqueous Vitreous Iris Lens  Choroid- Sclera 
flamed eyes obtained one hour after Cornea Capsule Retina 

the last drop; group III-noninflamed Fig 3.—Topical application of gentamicin to rabbit eyesevery 15 minutes for 


eyes enucleated 25 hours after the SİX hours. 
last application; group IV—inflamed 
eyes taken 25 hours after the last 
drop. 

















The control protocol was composed 20.0 Group I—noninflamed, sacrificed one 
of nine groups (each with at least six hour after last drop 
eyes): group I—one eye received only 10.0) Group lI—inflamed, sacrificed one 
a sterile intracorneal suture, the hour after last drop 

ther eye was not modified or treated: 2 5.0 Group Ill—noninflamed, sacrificed 
* y 2 OVE E 40 f 25 hours after last drop 
group П-опе eye received a suture $ зо Group IV—inflamed, sacrificed 
contaminated with Pseudomonas, the c 20 25 hours after last drop 
other eye a sterile suture; neither eye 5 1.0 | 
was treated; group III-the same as E 08 i + Below 0.03ug 
group II, but treated with normal sa- S "yi | 
line; group IV—both eyes received a © 02 
sterile suture, one eye treated with 
gentamicin every 15 minutes for six 0.1 

075 

Fig 4.—Topical application of gen- 025 [| i 24 ELT c im 

tamicin to rabbit eyes every 30 minutes for Conjunctiva | Aqueous Vitreous Iris Lens  Choroid- Sclera 


six hours. Cornea Capsule Retina 
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Table 2.—Нитап—Ргоїосо! 2* 


No. of Specimens Taken 


Last drops 5 to 30 min before 
removal of tissues 
Aqueous 5 
Iris 2 
Lens 1 
Last drops 31 to 60 min before 
removal of tissues 
Aqueous 8 
Iris 9 
Lens 1 


Last drops 61 to 90 min before 
removal of tissues 
Aqueous 4 
Iris 5 
Lens 6 
Last drops 91 to 120 min before 
removal of tissues 
Aqueous 4 
Iris 4 
Lens 4 
Last drops 121 to 180 min before 
removal of tissues 
Iris 
Lens 
Total eyes in protocol 2 
Total specimens assayed 


Assay Measurable (Above 0.03 mg) t 


Aqueous, 0.25.9 (30 min after last drops) 
Aqueous, 0.2919 (30 min) 


Aqueous, 0.05ug (35 min) 
Aqueous, 0.08ug (32 min) 
Aqueous, 0.07да (45 min) 
Aqueous, 0.24ug (35 min) 
Aqueous, 0.35џ9 (32 min) 
Iris, 0.0349 (35 min) 

Iris, 0.03ug (35 min) 


Aqueous, 0.13ug (70 min) 


Aqueous, 0.06ug (110 min) 
Aqueous, 0.36ug (110 тіп) 





* Two drops every five minutes for ten applications. Normal cataract patients. 
t Of aqueous specimens, 47.6% and 9% of iris specimens had measurable levels of genta- 
micin after ten applications of drops (normal eyes). 


Table 3.—Human—Protocol 3* 


No. of Specimens Taken 


Last drops 5 to 60 min before 
removal of tissues 
Aqueous 
Iris 
Lens 
Vitreous 
Last drops 61 to 120 min before 
removal of tissues 
Aqueous 
Iris 
Lens 
Last drops 121 to 180 min before 
removal of tissues 
Aqueous 
Iris 
Lens 
Special cases—drops given day 
before surgery as above, but 
on day of surgery given every 
2.5 min for 10 applications 
Aqueous 1 
Iris 1 
Lens 1 
Total eyes in protocol 3 
Total specimens assayed 


Assay Measurable (Above 0.03 mg) t 


Aqueous, 0.4ug (35 min after last drops) 
Aqueous, 0.14g (60 min) 
Aqueous, 1.049 (50 min) 


Aqueous, 0.5ug (65 min) 


Aqueous, 0.0649 (180 min) 


Aqueous, 4.04g (65 тіп) 
Lens Capsule, 0.07ug (75 min) 





every five minutes immediately be 


* Two drops hourly (eight times) from 1,700 to 2,400 hours on the night before surgery and 


fore surgery for ten applications. Normal cataract patients. 


t Of aqueous specimens, 75% had measurable levels of gentamicin after the protocol 3 


regimen (normal eyes). 


. 
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hours; the other eye untreated; group 
V—both eyes received infected su- 
tures, one eye treated with vehicle, 
the other eye untreated; group VI— 
both eyes received sterile sutures, one 
eye treated with vehicle, the other 
eye was untreated; group VII—both 
eyes infected with Pseudomonas, one 
eye treated with vehicle, the other 
eye untreated; group УП1—по modi- 
fication of the corneas, treated every 
three hours in the one eye with gen- 
tamicin (Garamycin) and with the ve- 
hicle in the other eye; group IX—un- 
modified and untreated animals. 

In the human studies five protocols 
were used (Tables 1 to 5): 

1. Two drops every five minutes for 
five applications—normal cataract pa- 
tients. 

2. Two drops every five minutes for 
ten applications—normal cataract pa- 
tients. 

3. Two drops hourly (eight hours) 
on the night before surgery and every 
five minutes for ten applications im- 
mediately before surgery—normal 
cataract patients. 

4, Two drops every five minutes be- 
fore surgery for five applications—in- 
flamed or otherwise abnormal eyes. 

5. Two drops every five minutes be- 
fore surgery for ten applications. Tis- 
sues removed at various timed inter- 
vals after the last application— 
inflamed or otherwise abnormal eyes. 


Results 


Confirming the work of Barza et 
al,’ a 6.35-mm filter paper dise was 
found to absorb 0.025 ml of fluid. The 
average weight of at least ten sam- 
ples in each group (noninflamed and 
inflamed eyes) of 6-mm trephine tis- 
sues shows that many are less in 
weight than the fluid tissue weight of 
0.025 gm and hence the antibiotic 
concentration is underestimated. In 
the noninflamed tissue group, con- 
junctiva weight was 0.0180 gm; cor- 
nea, 0.0160 gm; iris, 0.0133 gm; lens 
capsule, 0.0396 gm; choroid-retina, 
0.0025 gm; sclera, 0.0128 gm. In the 
inflamed tissue group, the weights 
were 0.0165 gm, 0.0352 gm, 0.0140 gm, 
0.0336 gm, 0.0028 gm, and 0.0125 gm, 
respectively, for the conjunctiva, cor- 
nea, iris, lens capsule, choroid-retina, 
and sclera. The ordinate of Fig. 2 and 
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Fig 5.—Topical application of gen- 
tamicin to rabbit eyes every hour for seven 
hours. 


of the following figures do not have an 
arithmetic progression for the biologi- 
cally available gentamicin; rather, 
the lower values are expanded. Indi- 
vidual variations between rabbits and 
replicate samples of the same tissue 
have been averaged. Note in Fig 2 the 
substantial levels of biologically ac- 
tive gentamicin found in the conjunc- 
tiva, cornea, aqueous, and sclera. 
There is a larger difference in this 
protocol between the concentration in 
the inflamed vs the noninflamed 
groups than is seen in the next proto- 
col (Fig 3) that uses the same fre- 
quency of application, but for a 
shorter interval of time (six hours in- 
stead of eight). Higher levels of anti- 
biotic are found, as expected, one 
hour after the last drop than at 25 
hours. This difference is magnified 
with a more frequent application. 
Figure 4 (application every 30 min- 
utes for six hours) points out that de- 
creasing the frequency of application 
proportionately lessens the level of 
antibiotie in ocular tissues. Figure 5 
(application every hour for seven 
hours) continues to show the trend 
that less frequent application will 
give reduced levels of gentamicin, but 
it is important to recognize in com- 
parison with Fig 4 that although the 
applieation is cut in half, intraocu- 
lar levels are only slightly diminished. 
As hourly application is continued for 
24 hours (Fig 6), intraocular levels 
increase, approaching those of more 
frequent application, even to the 
point of being measurable in the lens 
capsule. Reducing the application to 
every three hours, (Fig 7) puts the 
intraocular levels in all cases below 
lug, which is the minimum inhibitory 
concentration (MIC) for the Pseudo- 
monas strain used in these experi- 
ments. Only the cornea in this proto- 
col has levels higher than lyug/ml. 
Extending the time between each ap- 
plieation but continuing the treat- 
ment for 48 hours (Fig 8) again dem- 
onstrates the ability of tissues to be 
loaded with antibiotic and thereby to 
maintain a biologically active level 
sufficiently higher than the MIC for a 
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Fig 6.—Topical application of gentamicin to rabbit eyes every hour for 24 hours. 
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Fig 7.—Topical application of gentamicin to rabbit eyes every three hours for 24 hours. 
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Fig 8.—Topical application of gentamicin to rabbit eyes every six hours for 48 hours. 


Table 4.—Human—Protocol 4* 


No. of Specimens Taken 
Last drop 5 to 30 min before 
removal of tissues 
Corneas 
Aqueous 
Last drop 31 to 60 min before 
removal of tissues 
Corneas 
Aqueous 
Vitreous 


Total eyes in protocol 4 
Total specimens assayed 





Assay Measurable (Above 0.03 mg) 
Cornea, 0.5ug (30 min after last drops) 
Cornea, 1.54g (25 min after last drops) 
Cornea, 4.0ug (15 min) 

Aqueous, 0.2149 (15 min) 
Cornea, 0.78ug (60 min) 
Cornea, 1.0ug (60 min) 
Cornea, 0.5ug (30 min) 
Cornea, 2.0ug (45 min) 
Aqueous, 0.33ug (40 min) 
Vitreous, «0.03ug 





* Two drops every five minutes before surgery for five applications. Eyes are inflamed or 


otherwise diseased. 


t All of these tissues, except the vitreous, had measurable levels of gentamicin (mostly 


anterior segment). 


number of bacteria. 

The animal control protocol failed 
to show antibacterial activity in 
group I, II, III, and IX that did not 
receive antibiotic or vehicle. Tissue 
samples from the Pseudomonas-in- 
fected eyes showed a small irregular 
zone of inhibition on the agar that was 
different in appearance from those 
created by the antibiotic or vehicle 
and that is compatible with the anti- 
bacterial pyocyanines produced by 
Pseudomonas. Groups IV and V, 
which received gentamicin in one eye 
and nothing in the other, showed a 
minimal amount of antibacterial ac- 
tivity in the untreated eye. In group 
VI and VII, which received only ve- 
hicle, some antibacterial activity 
could be shown in the conjunctiva, 
cornea, sclera, and aqueous of the 
treated eye. Group VIII (Fig 9) where 
the eyes were not modified by su- 
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tures, but treated with gentamicin 
and vehicle, the concentration of anti- 
biotic was considerably less in the 
treated eye. 

Human Results.—Five protocols 
were used. Protocols 1 to 3 (Tables 1 
to 3) were used in noninflamed eyes 
undergoing cataract ^ extraction. 
Protocols 4 and 5 (Tables 4 and 5) 
were used in inflamed or otherwise 
pathologically affected eyes (absolute 
glaucoma, severe herpetic disease, 
corneal degenerations, and others) 
undergoing surgery other than cata- 
ract extraction. Within each protocol, 
there is some variance between the 
time from the last application of gen- 
tamicin until the tissue was removed, 
but in no case was this longer than 
180 minutes. 

Table 1 shows the first group of 
normal cataract patients consisting 
of 50 eyes with 128 tissues assayed af- 





ter five applications of drops at five 
minute intervals. Only seven of 37 
aqueous specimens (18.9%) showed de- 
tectable levels of gentamicin. The 
greater the time intervals between 
the last drop and obtaining the 
sample, the lesser the chance of find- 
ing measurable quantities of anti- 
biotic. Protocol 2 (Table 2) also con- 
sists of normal cataract patients, but 
the applications were doubled from 
five to 10. In this group of 26 eyes 
with 65 tissues assayed, ten of 21 
aqueous specimens showed biologi- 
cally available antibiotic (47.6%). As 
long as 110 minutes after the last 
drop, antibacterial activity could still 
be measured. The two specimens of 
iris showed minimal levels of anti- 
biotic. Protocol 3 (Table 3) represents 
eight eyes with 25 tissues assayed. 
Here medication was applied the 
night before surgery and ten times 
on the morning of surgery. Six of the 
eight aqueous samples (75%) showed 
detectable amounts of antibiotic. One 
of the eyes in this group was medi- 
cated at an interval of 2% instead of 
five minutes, but the total dose was 
the same. This eye demonstrated a 
much higher concentration than the 
other eyes in this group, with anti- 
biotic measurable in the lens capsule. 
No local irritation was seen in hu- 
mans or rabbits. Protocol 4 (Table 4) 
had a total of seven eyes with ten tis- 
sues assayed. All of these tissues, 
with the exception of vitreous, had 
measurable levels of gentamicin. 
Table 5 shows the date of a hetero- 
geneous protocél with six diseased 
eyes and 26 tissues assayed; 77% of 
these tissues had measurable levels of 
gentamicin. 


Comment 


An assay for biologically available 
antibiotic in ocular tissues that does 
not necessarily measure all the anti- 
biotic present is described. While the 
sensitivity of the assay is exception- 
ally high at 0.03ug/ml, we believe 
that general trends of antibiotic up- 
take are more important than specific 
numbers. 

It has been assumed that most topi- 
cally applied antibiotics penetrate 
poorly into the eye. These data for 
gentamicin are at variance with that 
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Table 5.—Human—Protocol 5* 


No. of Specimens Taken 


Last drop 5 to 30 min before 
removal of tissue 
Cornea 
Aqueous 
Lens 


Last drop 31 to 60 min before 
removal of tissue 
Cornea 
Aqueous 
lris 
Vitreous 
Sclera 
Choriod-retina 


Last drops 61 to 90 min before 
removal of tissue 
Cornea 
Aqueous 
Aqueous vitreous mixture 
Iris 
Vitreous 
Sclera 
Choriod-retina 
Ciliary body 


Special case—combined corneal 
transplant, cataract extraction— 
severe herpetic keratouveitis, 
OD perforated, OS very thin. 
Gentamicin given hourly for 13 
times on night before surgery 
and 10 applications every 5 min 
on morning of surgery 
OD (Perforated) 

Cornea 

Aqueous 

Lens capsule 


Cornea 
Aqueous 
Lens 
Vitreous 


Total eyes in protocol 5 
Total specimens assayed 


Assay Measurable (Above 0.03 mg)t 


Cornea, 1.05џа (30 min after last drops) 
Aqueous, 0.2749 (20 min) 


Cornea, 10.549 
Aqueous, 1.09 (60 min) 
Iris, 0.04ug 

Sclera, 0.08.9 
Choriod-retina, 0.07.9 


Cornea, 1.04g (65 min) 

Cornea, 3.049 

Aqueous, 0.4ug 
Aqueous-vitreous mixture, 1.0 mg 
Iris, 0.1149 

Sclera, 0.1.9 

Sclera, 0.44g 

Ciliary body, 0.0849 


Above 20да (80 min after last drop) 
Above 204g (50 тіп) 
8.5ug (65 min) 


Above 10да (125 min after last drop) 
10до (120 min) 

Less than 0.3ug (120 min) 

Less than 0.34g (120 min) 


* Two drops every five minutes before surgery for ten applications. Inflamed or otherwise diseased eyes. 


t Of the tissues, 77% had measurable levels of gentamicin (diseased eyes). 


point of view. Biologically available 
tissue concentration from topically 
applied gentamicin varies with the 
degree of ocular inflammation and 
with the tissue weight. This pro- 
portionality does not always appear 
to be linear nor even constant and is 
one reason for variability of data be- 
tween laboratories. 

As amply brought out in previous 
studies, the inflamed eye shows a 
higher uptake of antibiotic. Although 
inflammation results in tissue edema, 
this study did not determine whether 
the increased antibiotie levels were 
due to the larger amounts of tissue 
fluid that bring antibiotie with it. 

From these data and our previous 
studies, it may be extrapolated that 
factors affecting the efficacy of treat- 
ment with topical applied gen- 
tamicin include the location of the 


Gentamicin, ug/ml 
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Fig 9.—Control protocol where the eyes were not modified by sutures. Topical appli- 
cation of gentamicin to rabbit eyes every three hours for 24 hours. 
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infected tissue, the frequency and du- 
ration of application, the degree of 
ocular inflammation, the sensitivity 
of the organism, and the host’s resis- 
tance. 

The MIC for gentamicin of most of 
1,368 tested Pseudomonas strains in 
1969 were below lug/ml"; more re- 
cent data by M. Barza and J. Baum 
show less sensitivity (oral communi- 
cation, 1973). Quite high levels of gen- 
tamicin ean be obtained in greatly 
inflamed eyes by at least hourly 
application for prolonged periods es- 
pecially in anterior tissues and the 
sclera. Tissue concentration can be 
heightened considerably by drops ev- 
ery 15 minutes and concomitant in- 
jections (sub-Tenon, subconjunctival 
or intramuscular or both). With fre- 
quent administration, even the slowly 
absorbing vitreous showed anti- 
microbial activity that nearly reached 
a plateau for the 24-hour test period. 

In noninflamed human eyes treated 
with only five applications of gen- 
tamicin, fewer than 20% had detect- 
able antibiotic, however, in inflamed 
eyes with this regimen, gentamicin 
was found in every ocular tissue 
tested except in the vitreous, but it 
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was not necessarily above the MIC 
for many Pseudomonas strains. As 
with rabbit eyes, the ocular concentra- 
tion of gentamicin in humans in- 
creases with higher frequency of 
applieation and the degree of inflam- 
mation. It may be postulated, but 
not shown by these data, that the 
washing action of the tears and 
eyelids plays a role in the amount of 
drug penetration into the eye during 
topical therapy. 

Antibiotie solution vehicles may 
have antibacterial potential that 
needs to be considered when calcu- 
lating antibiotic levels in treated 
tissues. 


Key Words.—Gentamicin sulfate; antibi- 
otic; topical administration; ocular tissues; 
Pseudomonas; microbiology; bioassay; an- 
tibiotie vehicles. 


The gentamicin- and gentamicin-free vehicle 
used in this investigation were supplied by the 
Schering Corporation, Bloomfield, NJ. 


Nonproprietary Names 
and Trademarks of Drugs 


Gentamicin sulfate—Garamycin. 
Pentobarbital—Nembuial. 
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"Malignant Glaucoma" 





Registry of Interesting Cases 
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in an Eye With 


No Antecedent Operation or Miotics 


Arthur L. Sehwartz, MD, Douglas R. Anderson, MD 


The diagnosis of malignant glaucoma 
was entertained preoperatively in a pa- 
tient with no previous history of glaucoma 
surgery or use of miotics. The marked 
asymmetry in the anterior chamber depth 
and angle configuration between the two 
eyes was the significant clue. The find- 
ings at operation confirmed the diag- 
nosis. The closure of the angle appeared 
to be due to retrovitreal fluid displacing 
the vitreous and the iris-lens diaphram 
forward. 


ecent reports have suggested 
that the definition of "malig- 
nant glaucoma" should be expanded 
to include some cases of angle closure 
glaucoma that are due to the same 
mechanism as malignant glaucoma, 
even if there is no history of ante- 
cedent glaucoma operation. Rieser 
and Schwartz reported a case induced 
by miotics' and Levene reported a 
series of cases in which mioties, in- 
flammation, trauma, or operation in- 
duced a forward displacement of the 
lens-iris diaphram and a course con- 
sist with malignant glaucoma; it 
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seemed in these cases that the angle 
closure had been caused by the same 
mechanism as classical postoperative 
malignant glaucoma.’ Offret has de- 
scribed some cases of angle closure 
resembling malignant glaucoma in 
the nonoperated fellow eyes of pa- 
tients with classical malignant glau- 
coma following surgery in the first 
eye.’ 

With the new awareness that the 
malignant glaucoma mechanism is 
not limited to eyes subjected to oper- 
ation, we recently saw a case of uni- 
lateral angle closure glaucoma and 
entertained the diagnosis of malig- 
nant glaucoma preoperatively in a 
patient with no history of glaucoma 
operation. This was a spontaneous at- 
tack in an eye that had not received 
miotics, and there was no history of 
trauma or inflammation. The find- 
ings at operation in this case con- 
firmed the diagnosis, establishing the 
mechanism of angle closure as the 
same as that of classical postopera- 
tive malignant glaucoma. 


Report of a Case 


An 85-year-old white man had a routine 
eye examination one year before the pres- 
ent episode; at that time he had 20/30 vi- 
sion in the right eye and 20/50 vision in the 
left eye. The tension in the right eye was 
20 and the left eye 15 mm Hg and the pu- 
pils were of equal size. 

Just before we saw him, the patient had 
seen his ophthalmologist because of heavi- 


ness in the right eye of several months’ du- 
ration without noticeable change in his vi- 
sion. The best corrected vision in the right 
eye was 20/70 and the left eye was still 
20/50. The pressure in the right eye was 40 
mm Hg with a somewhat dilated (4 mm) 
oval fixed pupil, while the pressure in the 
left eye was 12 mm Hg with a 24% mm reac- 
tive pupil. The anterior chamber was very 
shallow and the lens was suspected of 
being swollen. The ophthalmologist recom- 
mended a lens extraction in the right eye, 
but he referred the patient to the Bascom 
Palmer Eye Institute for care because the 
patient’s daughter was a nurse in his local- 
ity. 

On our initial ocular examination one 
day later, the vision in the right eye was 
20/60 —2 with a —2.00 +2.00x175. The 
patient had previously worn a +2.00 
+.200x 175, and had thus acquired 4.00 
diopters of myopia. The vision in the left 
eye was corrected to 20/40 —2 with a +1.00 
+1.00x 150, which was 0.50 diopters less 
hyperopic than his previous correction. The 
pupil of the right eye was 3% mm with 
minimal reaction to direct or consensual 
stimulation. The left eye had a 2 mm pupil 
which reacted more strongly to direct 
stimulation than consensual, indicating an 
afferent defect in the pupillary reflex on 
the right side. By confrontation the visual 
field seemed to have an upper nasal defect 
in the right eye, and the left eye had a full 
visual field to finger counting. Goldmann 
perimetry was not helpful because of in- 
consistent patient responses. 

The slit lamp examination of the right 
eye revealed the cornea to have mild gut- 
tata, but there was no epithelial edema. 
The anterior chamber was exceedingly 
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shallow centrally with the anterior lens 
surface being only one corneal thickness 
away from the posterior surface of the 
cornea. There was trace flare and no cells 
were seen in the anterior chamber. The pe- 
ripheral part of the iris was in contact with 
peripheral part of the cornea by slit lamp 
examination, and no angle structures were 
visible by gonioscopy. The lens had nuclear 
sclerosis as well as a posterior subcapsu- 
lar cataract and there also appeared to be 
Glaukomflecken present in the anterior 
lens capsule. The intraocular pressure was 
46 mm Hg, measured with a Goldmann ap- 
planation tonometer. 

In the left eye the anterior chamber was 
much deeper both centrally and peripher- 
ally than in the right eye. The pressure 
was 16 mm Hg in the left eye. On gonios- 
copy, the angle of the left eye was some- 
what narrow superiorly but it was at least 
a grade 2 or even a grade 3 inferiorly. 
Thus, there was a marked asymmetry be- 
tween anterior chamber depths of the two 
eyes. 

Our initial impression was that the lens 
of the right eye had only moderate cat- 
aractous change and was not swollen 
enough to cause angle closure on the basis 
of its size alone, but rather that the lens 
was displaced anteriorly. We suspected 
that the anterior displacement of lens was 
due to a mechanism akin to malignant 
glaucoma, namely, trapped retrovitreal 
aqueous causing a forward vitreous pres- 
sure. We therefore decided to try breaking 
the attack of angle closure with a cyclople- 
gic agent, reasoning that if it succeeded 
we might consider long-term cycloplegic 
therapy without surgical intervention. If it 
failed it would not alter our surgical plan. 

Thirty-five minutes after three instilla- 
tions of tropicamide (Mydriacyl), the ten- 
sion was 48 mm Hg and the pupil had 
dilated from 4 to 6 mm. There was no sig- 
nificant change in the depth of the anterior 
chamber. One drop of 1% cyclopentolate 
hydrochloride (Cyclogyl) was instilled in 
the right eye, and 35 minutes later the an- 
terior chamber was much deeper centrally 
than previously. However, the angle was 
still completely closed, and the pressure 
was 52 mm Hg. One hour later the situ- 
ation was still unchanged. Since there was 
no precedent and we could not be sure of 
the diagnosis of malignant glaucoma, we 
did not feel it was appropriate to delay 
surgery and use atropine, phenylephrine 
hydrochloride, acetazolamide (Diamox), 
and osmotic agents for a full five days in 
order to see if the patient would respond, 
as would be advocated by Chandler, Sim- 
mons, and Grant for classical postopera- 
tive malignant glaucoma.‘ We therefore 
decided to change our approach and 
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switched to more standard therapy for 
angle closure with 4% pilocarpine hydro- 
chloride topically and acetazolamide in- 
travenously and by mouth. Forty-five min- 
utes later the tension was still 42 mm Hg, 
the pupil was 5% mm, and the chamber 
depth was relatively unchanged. The pa- 
tient was admitted to the hospital. Pilocar- 
pine and acetazolamide were continued 
throughout the night. 

At 7 AM the next morning the pressure in 
the right eye was still 50 mm Hg. While 
the central anterior chamber was deeper 
than it was initially, the angle was still 
completely closed. As it happened, there 
was a glaucoma conference that morning 
and this case was presented. The opinions 
varied as to whether the patient should 
have a peripheral iridectomy, a lens ex- 
traction, a chamber deepening procedure 
with a possible filtering operation, or one 
of various combinations of these. 

Following the conference we attempted 
to make an iris opening with an argon la- 
ser. We thought that if we achieved an iris 
opening but did not achieve opening of the 
angle and control of the glaucoma, we 
would be certain that iridectomy alone 
would not suffice to control the glaucoma. 
We were not able to achieve a full thick- 
ness iris opening with the argon laser, but 
the heat in the iris stroma did cause some 
contraction of the iris with puckering. Ad- 
jacent to the puckered iris, the angle did 
open rather widely so that the angle struc- 
tures could be clearly seen. This estab- 
lished that there was not total synechial 
closure of the angle. The intraocular pres- 
sure at this time was quite low, though 
probably it was in part due to the retrobul- 
bar injection and massage. Two hours la- 
ter, however, the angle was again closed 
and the tension was 50 mm Hg. 

We elected to proceed with the lens ex- 
traction rather than a simple iridectomy 
because we were still concerned that ba- 
sically a malignant glaucoma mechanism 
was present, and we also felt that the cata- 
ract would likely progress and need extrac- 
tion in the near future anyway, even if an 
iridectomy halted the glaucoma. 

At operation we initially did a chamber 
deepening procedure by decompressing the 
anterior chamber through a tract incision, 
allowing time for the posterior chamber to 
empty its contents into the anterior cham- 
ber through the pupil, and then reformed 
the anterior chamber vigorously with an 
injection of saline. The chamber did 
deepen, and we hoped that this would 
break any tenuous irido-trabecular adhe- 
sions. When the anterior chamber was en- 
tered at the limbus for lens extraction, the 
iris bulged through the incision despite the 
fact that the posterior chamber had been 





emptied of aqueous. When a full iridec- 
tomy was performed superiorly, it became 
apparent that there was vitreous bulging 
under pressure around the equator of the 
lens, and it was this vitreous that had 
pushed the iris forward and caused it to 
prolapse through the incision. The bulging 
vitreous had a very solid consistency and 
could be brushed aside with a cellulose 
sponge to allow cryoextraction of the lens 
after a small amount of chymotrypsin had 
been instilled. 

After the lens was removed, an 18-gauge 
needle was introduced into the anterior 
vitreous, but no amount of suction could 
cause any vitreous to go through the 
needle. Cellulose sponges were used to 
grasp the vitreous and large pieces of vit- 
reous were excised with scissors. The ante- 
rior vitreous was of remarkably solid con- 
sistency. When a channel had been formed 
through the vitreous, it was then possible 
to aspirate 2% ml of slightly viscous fluid 
from behind the solid vitreous face. When 
both the fluid and as much formed vitreous 
as possible were completely removed from 
the anterior segment of the eye, the vol- 
ume of the globe was reconstituted and the 
incision was closed. 

At the conclusion of the operation, 40 mg 
of triamcinolone acetonide (Kenalog) and 
20 mg of gentamicin sulfate (Garamycin) 
were injected, and atropine ointment was 
applied topically. The first day postopera- 
tively there was a good red reflex, mild 
corneal edema, and a tension of 33 mm Hg. 
The patient was discharged from the hos- 
pital on the third postoperative day with a 
tension of 25 mm Hg and clear media. He 
was using atropine and steroids topically. 
On the sixth postoperative day the patient 
had an hypopyon, but no lid edema, con- 
junctival edema, or pain. There was suffi- 
cient inflammation in the vitreous cavity 
so that the fundus details were obscured 
except for a red reflex. The pressure in the 
operated eye was 16 by Goldmann ap- 
planation tonometry and 18 mm Hg by 
Mackay-Marg applanation tonometry. It 
seemed likely that the inflammation was a 
result of attempted laser iridectomy and 
extensive surgery, and that it was now 
manifest because the corticosteroid in- 
jected at operation had worn off. Indeed, 
the next day the hypopon had spontane- 
ously cleared and there was a marked re- 
duction in the intraocular inflammation. 
Subsequently, the inflammation has con- 
tinued to resolve and the media have be- 
come clear. The retina has several resolv- 
ing splinter hemorrhages, and because of 
macular pigmentary disturbance the vision 
can be corrected only to 20/70. Gonioscopy 
has shown the angle now to be widely open 
around the entire circumference, and the 
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intraocular pressure has ranged between 
15 and 28 mm Hg by Goldmann applana- 
tion tonometry. 


Conclusions 


This case appears to represent an 
acute angle closure glaucoma due to 
retrovitreal fluid causing vitreous 
pressure with forward movement of 
the vitreous face and lens-iris dia- 
phragm, incarceration of formed vit- 
reous in the space between the lens 
equator and the ciliary body, and 
resultant closure of the angle. This 
mechanism is equivalent to malig- 
nant glaucoma, but in an eye that did 
not have previous glaucoma surgery 
and in which miotics had not been 
used. Levene’ feels that “malignant 
glaucoma” should be redefined to in- 
clude all such cases of angle closure 
with a forward movement of the lens 
and direct closure of the angle occur- 
ring with or without prior glaucoma 
surgery. He suggests that the term 
“lens block angle closure" be used to 
differentiate this from the more com- 
mon pupillary block type of angle clo- 
sure. Weiss and Shaffer? emphasize 
close apposition of ciliary body and 
lens in phakic cases and use the term 
“ciliary block glaucoma.” They point 
out that even after the lens is re- 
moved the aqueous may be forced to 
flow posteriorly because of adherence 
of vitreous to the ciliary processes. 
Because of this “ciliary block,” the 
malignant glaucoma may continue af- 
ter lens removal unless the retrovit- 
real space is placed in communication 
with the anterior chamber by slash- 
ing through the vitreous with a surgi- 
cal knife. Shaffer* recently put this in 
perspective and illustrated the mech- 
anisms involved in the various types 
of phakic and aphakic angle closure 
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glaucoma. 

The surgical findings in our case 
were a clear demonstration to us of 
the mechanisms involved: along with 
forward lens movement there was in- 
carceration of a remarkably solid vit- 
reous between the lens equator and 
the ciliary body. Following lens re- 
moval, adhesions between the vit- 
reous and ciliary body could cause 
aqueous to be directed posteriorly, 
forcing the vitreous and iris forward 
with persistent flat chamber and 
angle closure. However, an extensive 
vitrectomy would allow aqueous hu- 
mor to flow from the posterior 
reaches of the eye into the anterior 
chamber without causing forward iris 
movement, even if aqueous were first 
obliged to flow posteriorly because of 
the vitreous adherence to the ciliary 
body. 

An important clue in trying to dif- 
ferentiate pupillary block glaucoma 
from the malignant glaucoma mecha- 
nism in an unoperated eye is asym- 
metry in the depth of the central 
chamber and in the angle configura- 
tion between the two eyes. This is the 
finding in our case that led us to 
entertain this diagnosis initially and 
to achieve control of the disease with 
one operation. Otherwise we might 
have done a simple iridectomy and 
likely would have been left with unre- 
solved malignant glaucoma. We 
should point out, however, that asym- 
metry of the anterior chambers can 
also result from other causes, for 
example, swelling of a unilateral 
advanced cataract. As another exam- 
ple, traumatically loosened zonules 
might allow the lens to displace ante- 
riorly and induce a pupillary block 
that would be relieved by iridectomy. 
However, this latter case might also 


behave like “malignant glaucoma” in 
that the lens might move forward and 
close the angle despite iridectomy if 
there is any degree of vitreous pres- 
sure; furthermore, a cycloplegic agent 
might succeed in tightening any 
remaining zonules and pulling the lens 
backward. 

Another warning that the mecha- 
nism of angle closure might be re- 
lated to lens displacement and ciliary 
block (rather than pure pupillary 
block) is if mioties either induced or 
aggrevated the glaucoma. Such an oc- 
currence might warn the surgeon of 
the potential of malignant glaucoma 
in that case. Of course, miotics may 
on occasion increase ordinary pupil- 
lary block rather than alleviate it, and 
not all patients with miotic-aggre- 
vated glaucoma will develop malig- 
nant glaucoma after glaucoma sur- 
gery. It seems reasonable, however, 
that a surgeon should be particularly 
wary if miotics not only worsen the 
pressure but also cause the lens to 
move forward with the anterior 
chamber becoming shallower cen- 
trally as well as peripherally. 


Dr. Anderson holds an RPB Eye Research Pro- 
fessorship awarded by Research to Prevent 
Blindness, Inc. 
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Delayed Trochlear Nerve Palsy 


in a Case of Zoster Oticus 


James R. Keane, MD 


A 57-year-old man with herpes zoster 
oticus developed a delayed fourth nerve 
palsy followed by transient intermittent 
sixth nerve weakness. Trochlear nerve le- 
sions occur rarely with zoster, particularly 
in the absence of zoster ophthalmicus. A 
knowledge of the wide range of motor 
manifestations and the chronicity of men- 
ingitis with zoster will afford earlier diag- 
nosis without resort to arteriography. 


he trochlear nerve is rarely 

involved by herpes zoster and 
then almost always in association 
with ipsilateral trigeminal ophthal- 
mie zoster. Delayed onset of vertical 
diplopia in the following patient with 
facial nerve zoster caused diagnostic 
confusion and led to superfluous con- 
trast studies. 


Report of a Case 


A 57-year-old man was in good health 
until five days before admission when he 
developed severe intermittent pains be- 
hind his left ear associated with vomiting, 
difficulty with balance when walking, and 
tinnitus with decreased hearing in the left 
ear. The next day he noticed the onset of 
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progressive weakness of the left side of his 
face. 

On admission, abnormal physical find- 
ings included a complete left-sided periph- 
eral facial palsy with skin lesions in the 
left auricle (Fig 1), mild sustained horizon- 
tal nystagmus on gaze to either side, and a 
mild decrease in hearing on the left. Taste 
was absent on the left side of the tongue, 
and tear secretion was decreased on the 
left. 

Audiograms revealed a mild neural 
hearing loss on the left with poor speech 
discrimination and a type II Bekesy audio- 
gram. Lumbar puncture pressure was 140 
and the cerebrospinal fluid (CSF) con- 
tained six mononuclear and 140 red blood 
cells, a protein value of 90 mg/100 ml, a 
glucose value of 67 mg/100 ml, and a non- 
reactive VDRL. 

The diagnosis of herpes zoster oticus 
was made, and varicella-zoster serum ti- 
ters were later reported elevated at 1:512. 

Two weeks after admission, the patient 
noted the onset of vertical diplopia great- 
est on gaze down and right. Examination 
revealed a mild right head tilt, left hyper- 
tropia, maximum vertical image separa- 
tion on gaze down and right (Fig 2), and a 
positive subjective Bielschowsky head-tilt 
test. On repeat lumbar puncture, the pres- 
sure was 100 and there were 179 mononu- 
clear and 57 red blood cells; the protein 
level had risen to 155 mg/100 ml and the 
glucose value was 50 mg/100 ml. Bilateral 
brachial angiograms and a pneumoenceph- 
alogram were performed to rule out a pos- 
terior fossa tumor or granuloma and were 
completely normal. 

Three weeks after admission, he devel- 
oped minimal intermittent sixth nerve pa- 
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Fig 1.—Left-sided facial paralysis and 
resolving skin lesions in left auricle. 


Fig 2.—Left hypertropia on forward gaze 
(top), and left superior oblique weakness 
evident on gaze down and right (bottom). 


resis on the left, which resolved in two 
weeks. 

One month after admission, the CSF cell 
count had decreased to 34 white and 180 
red blood cells and the protein value was 
now 54 mg/100 ml. 

The fourth nerve palsy resolved in two 
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months, and the first return of facial 
muscle function was noted ten weeks after 
onset. Six months after admission, about 
50% of facial muscle function had re- 
turned, and there was evidence of minor 
facial synkinesis. 


Comment 


The facial palsy, auricular skin le- 
sions, and mild involvement of audi- 
tory and vestibular function are typi- 
cal of zoster oticus (Ramsay Hunt 
syndrome). The delayed trochlear and 
fleeting abducens palsies were prob- 
ably extramedullary manifestations 
of inflammatory meningovasculitis, 
but an intra-axial supranuclear cause 
for the vertical diplopia must be con- 
sidered. Rarely, noncomitant skew 
deviation may mimic single vertical 
muscle weakness, but the absence of 
neurologic signs of intramedullary in- 
volvement makes skew unlikely. 

Pleocytosis and increased protein 
in the CSF are frequently seen with 
herpes zoster, and the motor signs 
regularly follow skin manifestation 
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by several days to several months. 

Zoster is usually thought of as af- 
fecting sensory nerves and ganglia, 
but a recent review of 1,210 patients 
emphasizes the wide range of motor 
manifestations. Twenty-eight of 61 
patients with weakness had cranial 
nerve involvement; 21 of these pa- 
tients and facial palsy, including one 
patient with additional fourth nerve 
weakness; all 7 patients exhibiting 
extraocular muscle weakness had zos- 
ter ophthalmicus.' 

Third nerve palsy and orbital apex- 
cavernous sinus syndrome fragments 
are the commonest ophthalmoplegic 
manifestations of zoster, with iso- 
lated sixth nerve lesions occurring 
less commonly, and fourth nerve 
palsy being rare. Twenty-one in- 
stances of trochlear palsy were found 
in an extensive review of 2,250 re- 
ported cases of zoster ophthalmicus.? 
A subsequent study of 100 cases con- 
tained no fourth nerve lesions, but 
occasional recent case reports can be 
found.*^ Almost all cases of oph- 
thalmoplegia occur іп association 
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with first division trigeminal lesions, 
and it is believed that inflammation 
spreads directly from the ophthalmic 
nerve in the cavernus sinus or orbit, 
possibly as a granulomatous vascu- 
litis." 

Trochlear nerve zoster without oph- 
thalmic trigeminal involvement is ex- 
ceedingly rare. One reported case of 
zoster ophthalmicus associated with 
an ipsilateral third nerve palsy also 
developed contralateral trochlear and 
facial nerve weakness; Walsh and 
Hoyt? mention a single case of zoster 
oticus with vertical diplopia not fur- 
ther characterized. Zoster-varicella 
antibody titers on all patients with 
unexplained ocular motor neuropath- 
ies would undoubtedly indicate addi- 
tional eases of zoster as they have in 
patients with Bell Palsy.'^ 

Despite the rarity of trochlear 
involvement by zoster, knowledge of 
the chronicity of the associated men- 
ingitis and the common delay in the 
appearance of motor symptoms would 
have obviated the need for contrast 
studies in our patient. 
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Retinal Periarteritis 


Secondary to Syphilis 


Earl R. Crouch, Jr., MD, Morton F. Goldberg, MD 


A 43-year-old black woman showed 
ophthalmoscopic evidence of retinal arte- 
riolitis two weeks after being treated for 
uniocular panuveitis. Angiographic ex- 
amination suggested that these deposits 
were not intraluminal or endothelial ather- 
osclerotic emboli or plaques, but were de- 
posits in the outer walls of retinal arteri- 
oles. Sequential ophthalmoscopic and 
angiographic examinations at one-month 
intervals for 12 months showed no pro- 
gression or change in location of these 
deposits. Results of clinical and labora- 
tory investigations suggested the diag- 
nosis of syphilis. 

We believe it is rare for syphilitic infec- 
tion to be implicated in the diagnosis of 
isolated retinal arteriolitis without peri- 
phlebitis. 


dentifieation of retinal involve- 
ment during posterior or anterior 
uveitis or both is important for sev- 
eral reasons: For example, it may ex- 
plain the puzzling loss of vision that 
appears to be out of proportion to the 
severity of uveal disease. In some in- 
stances, this identification may in- 
crease the physician’s diagnostic and 
prognostic ability. 

Perivasculitis in the retina fre- 
quently is an important complication 
of inflammation of the uveal tract.'* 
However, periarteritis or retinal arte- 
riolitis without periphlebitis rarely 
occurs.*? In retinal arteriolitis, lipid- 
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like, yellow, refractile deposits or 
plaques may appear diffusely or fo- 
cally along the arteriolar tree. The 
origin of this condition has been ob- 
scure. 

We have investigated syphilis as a 
possible causative factor in focal reti- 
nal arteriolitis. In addition, fluores- 
cein angiographic studies were used 
for the first time in this disorder in an 
attempt to determine the site of the 
deposits or plaques in the arterial 
tree. 


Report of a Case 


A 43-year-old black woman, seen at the 
University of Illinois Eye and Ear Infir- 
mary, had primary complaints of poor vi- 
sion, photophobia, and redness in the left 
eye of seven days’ duration. Medical his- 
tory indicated no previous ocular disease, 
inflammatory or parasitic conditions, in- 
jury, or sudden loss of vision. 

Physical Examination.— Visual acuity was 
20/30-2 in the right eye, and light percep- 
tion with accurate projection in the left 
eye. The right eye was completely normal; 
there were no anterior chamber beam or 
cells and no abnormalities of the vitreous 
humor or fundus. 

In sharp contrast, the left eye demon- 
strated conjunctival hyperemia and small 
keratic precipitates. The pupil reacted well 
to accommodation and light; corneal sensa- 
tion was intact. There was 4+ flare and 
4+ cellular reaction in the anterior cham- 
ber, and 30° of posterior synechiae. The 
vitreous humor was diffusely hazy and con- 
tained clumped cells. Details of the fundus 
could not be discerned because of the 
prominent reaction of the vitreous humor. 
Intraocular pressure, determined by Gold- 
mann applanation tonometry, was 14 mm 
Hg in the right eye and 16 mm Hg in the 
left eye. 

A uveitis survey was performed. Diag- 


nostic evaluation for sarcoidosis included 
tests for serum calcium and phosphorus 
levels and pulmonary function studies with 
arterial blood gas level determinations, all 
of which showed normal values, and roent- 
genograms of the chest, hands, and feet, 
which were normal. 

Hemoglobin electrophoresis disclosed 
only hemoglobin A. A complete blood cell 
count and absolute eosinophil count were 
normal. Erythrocyte sedimentation rate 
was normal, and urinalysis showed no ab- 
normalities. Complement fixation titers for 
histoplasmosis and toxoplasmosis were not 
elevated. Fluorescent antibody titer for 
toxoplasmosis was negative, as were 
freshly prepared skin tests for Asper- 
gillus, blastomycosis, coccidiodomycosis, 
brucellosis, histoplasmosis, and tubercu- 
losis. Findings of chemical analysis of se- 
rum creatinine and fasting blood glucose 
levels were normal, as were the results of 
liver function studies. Immunoelectro- 
phoresis for IgA, IgE, IgG, and IgM was 
normal. The serum cholesterol level was 
144 mg/100 ml, and the level of serum tri- 
glycerides was 88 mg/100 ml. Lipid electro- 
phoresis demonstrated a normal pattern. A 
positive reaction to the serum fluorescent 
treponemal antibody-absorption (FTA- 
ABS) test suggested the diagnosis of 
syphilis. Following completion of the 
uveitis survey, the uniocular panuveitis 
was treated topically with 1% atropine sul- 
fate, four times daily, 1% prednisolone so- 
dium phosphate, four times daily, and 
prednisone systemically, 80 mg daily. 

Two weeks after the beginning of ther- 
apy, the fundus could be visualized for the 
first time. At the 6-o’clock position near the 
equator, a half-disc diameter, black-pig- 
mented area of chorioretinitis was ob- 
served. In addition, there were unusual 
yellow refractile deposits along the entire 
arteriolar tree (Fig 1). There were early 
arteriosclerosis with a broadened light re- 
flex and early arteriovenous crossing de- 
fects. The venous tree was entirely normal. 
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Fig 1.—Left, Two weeks after uniocular panuveitis onset, there 
are focal lipid-like refractile deposits along entire arteriolar tree 
with no apparent venous involvement. Right, Magnified view of 
refractile deposits along arterioles adjacent to optic disc. 





Fig 2.—Left, Fluorescein angiography in early arteriovenous 
phase (28 seconds after injection) shows no evidence of inter- 


ference in arterial flow or obstruction of arteriolar lumen. Right, 


When first observed, arteriolar deposits 
suggested an additional diagnosis of dif- 
fuse arteriolar embolization. However, no 
change in position of the refractile bodies 
along the arteriolar tree was noted. 
Ophthalmodynamometry disclosed a 
pressure of 100/45 in the right eye and 
95/45 in the left eye. Blood pressure taken 
at this time was 140/82 mm Hg in the right 
arm and 136/84 mm Hg in the left arm. 
Cardiovascular evaluation disclosed no ar- 
rhythmias, murmurs, cardiac enlargement, 
or other signs of compromised circulation. 
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There were no carotid bruits. 

Fluorescein angiography (Fig 2) demon- 
strated a normal circulation time. There 
was no evidence of interference with arte- 
rial flow, staining of vessel walls, or leak- 
age from vessels. The contour of the vascu- 
lar lumen was smooth апа regular. 
Positive results of the FTA-ABS test indi- 
cated the primary diagnosis of uniocular 
syphilitic panuveitis. On this basis, an an- 
terior chamber tap was performed to per- 
mit dark-field examination and culture for 
Treponema pallidum, both of which had 


No evidence of arterial flow interference or intraluminal filling de- 
fects. 


negative findings. However, there were 
numerous polymorphonuclear cells present. 
Anterior chamber fluid FTA-ABS test and 
colloidal gold test results were positive. 
Lumbar puncture was performed and 
yielded normal findings, including nega- 
tive results for the FTA-ABS test. The pa- 
tient was treated with 9.6 million units of 
penicillin G benzathine. 

With continuous therapy, the uveitis 
regressed within one month of the initial 
presentation, and visual acuity improved 
to 20/25. Topical and systemic steroid ad- 
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ministration was discontinued after two 
months. Repeat Goldmann visual fields and 
fluorescein angiograms have remained un- 
changed, and the yellow refractile arterio- 
lar bodies have persisted after 12-months’ 
follow-up (Fig 3). Monthly serial fundus 
photographs have shown no change in 
their position along the arteriolar tree. 
However, their refractile appearance has 
decreased in intensity. 


Comment 


“Retinal arteriolitis" rarely has 
been described as such in the litera- 
ture, although similar descriptions 
have appeared in articles on uveitis, 
tuberculous retinitis, and retinal peri- 
arteritis.’ Recently, Brown and Men- 
dis? emphasized that herpes zoster 
ophthalmicus can be complicated by 
retinal arteriolitis. In the report, ret- 
inal arterioles were attenuated and 
surrounded by yellow exudate. In 
1902, Friedenwald' described white 
spots on retinal arterioles in three of 
38 active cases of exudative chorio- 
retinitis. In 1929, Peters* described a 
ease of metastatic uveitis with peri- 
arterial segmental plaques. 

It was not until 1933, however, that 
Kyrieleis’ provided an accurate clini- 
eal description of this entity. He 
thought the condition was caused by 
an allergic reaction to the Mycobacte- 
rium tuberculosis toxin. In 1950, Ky- 
rieleis reported an additional six 
cases of arteriolar plaques observed 
during attacks of uveitis. Muncaster 
and Allen" suggested that arteriolitis 
occurred secondary to an injection of 
tuberculin. Griffin and Bodian' and 
Orzalesi and Riccaridi^ used the term 
"segmental retinal periarteritis" to 
designate the condition in which 
exudates can be seen parallel to 
retinal arterioles in their "sheaths." 

Friemann’? concluded that the ar- 
terioar manifestation in uveitis is 
not a distinct entity, but rather is de- 
pendent on the severity of the acute 
uveal inflammation. He suggested 
that the commoner periphlebitis has a 
chronic and milder course. To date, no 
pathologic study of this arteriolar 
process exists. 

Klein? and Wise? also reported 
cases occurring in uveal disease. 
Wise’ suggested that these lesions 
were identical with a type of arterio- 
sclerosis secondary to vein obstruc- 
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Fig 3.—Six months after initial arteriolar plaques were discovered, there is no change 
in location and size of arteriolar plaques. Intensity of refractile deposits has increased. 


tion. In addition, he stated that reti- 
nal circulation is probably slowed. 
Cogan'' has reported diffuse arterio- 
lar plaques associated with hyper- 
cholesterolemia. In our patient, serum 
cholesterol and triglyceride levels and 
lipid electrophoresis findings were 
normal. 

In the present case, sarcoidosis and 
other common causes of intraocular 
inflammation were excluded on clini- 
cal grounds. Anterior chamber para- 
centesis yielded numerous polymor- 
phonuclear cells. Routine bacterial 
eultures were negative. Positive re- 
sults of both serum and anterior 
chamber fluid FTA-ABS tests sug- 
gested the diagnosis of syphilis. 

The question of a biologic false-pos- 
itive FTA-ABS test result must be 
considered. Since 1964, the FTA-ABS 
test has become the definitive serolo- 
gie test for syphilis, approaching 94% 
to 97% accuracy.'"^ It is 8% to 10% 
more sensitive than the Treponema 
pallidum immobilization (TPI) 
test.'^'" However, false-positive FTA- 


ABS test results do occur. Persistent 
false-positive reactions are occasion- 
ally found in leprosy, Hashimoto 
disease,^?* and systemic lupus er- 
ythematosus.*^ The diagnosis of 
these conditions is apparent clinically 
in 79% of patients." 

Rarely, the FTA-ABS test gives 
initially positive results in infectious 
mononucleosis, malaria, tuberculosis, 
and brucellosis.'5*»?* This reaction 
does not persist more than six 
months. Our patient did not have any 
clinieal or laboratory evidence to sug- 
gest the possible diagnosis of any of 
these diseases. The serum FTA-ABS 
test results remained positive after 
12 months. 

Syphilis can affect the arterial side 
of the vascular tree with syphilitic 
aortitis, incompetence of the aortic 
valve, obstruction of the coronary os- 
tia, and combinations of the three.!*-19.25 
Although these defects are in large 
arteries, it seems possible that syphi- 
lis eould similarly affect the retinal 
arterioles. 
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On reviewing the literature, we dis- 
covered several reports of syphilitic 
arteriolitis. Wood? described rarely 
occurring syphilitic retinal arteriolitis 
that may be unilateral or bilateral. 
The arterioles appear as gray or 
white bands, and finally disappear 
through endarteritis obliterans. Vi- 
sion is usually not affected. Von Hip- 
pel’: reported an isolated case of sy- 
philitic arteriolitis with an associated 
periphlebitis. In this patient, the ar- 
terioles showed diffuse sheathing. The 
patient had, in addition, syphilitic 
aortitis and aortic insufficiency. 

Troncoso”? described syphilitic reti- 
nal arteriolitis occurring rarely sec- 
ondary to low-grade inflammation 
with cell proliferation in which the lu- 
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mina are narrowed or completely oc- 
cluded. Yellow exudates may appear 
adjacent to the artery. Troncoso 
found that these deposits eventual- 
ly disappear. Recent investigators'**92 
have not mentioned this finding in 
ocular syphilis. 

Examination of the fundus photo- 
graph (Fig 1, left) first suggested 
that the deposits were embolic. If 
these were emboli, we would expect 
that some might change location 
along the arteriolar tree, but this has 
not occurred. Clinically, there was no 
evidence of arteriolar embolization, 
atrial fibrillation, carotid artery 
disease, aortic aneurysm, or cardiac 
valvular disease. Ophthalmodyna- 
mometry measurements were normal. 
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Fluorescein angiography (Fig 2) dem- 
onstrated no delay in arterial filling 
nor evidence of interference of arte- 
rial flow. 

Since there were no intraluminal 
filling defects, the angiographic find- 
ings suggest that these lesions are 
not intraluminally or endothelially lo- 
cated emboli or plaques, but more 
likely are deposits in the outer walls 
of retinal arterioles. We presume, 
therefore, that they are the inactive 
residue of inflammatory foci in the 
walls of the arterioles (retinal periar- 
teritis). 
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Factitious Ulceration 
of the Upper Eyelids 


Thomas O. Wood, MD, Curtis Johnson, MD 


A 40-year-old black woman was seen repeatedly over a period of 18 months 
with a recurrent “chalazion” involving both upper lids. These lesions progressed 
to produce notching and ectropion. The patient was hospitalized for biopsy, 
which revealed nonspecific dermatitis with secondary infection. A culture from 
the lids grew Staphylococcus awreus. The secondary infection was treated, but 
the thickened areas of the lids did not resolve. Finally, excoriation occurred 
involving the entire right upper lid. A careful history revealed that the patient 
rubbed her lids with a handkerchief almost constantly. Finally, the right lid was 
debrided, and after a good bed of granulation tissue had formed, a skin graft 
was performed. 
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Correspondence 


Angle-Closure Glaucoma 
Secondary to Ciliary Body Swelling 


To the Editor.-l read with great 


interest the article by Phelps in the 


October issue of the ARCHIVES (92:287, 
1974). I believe that the mechanism 
described in the article was respon- 
sible for an attack of elevated tension 
in a patient (of mine) recovering from 
iridocyclitis. 

This patient is a 42-year-old woman 
with rheumatoid arthritis, who had 
her third attack of fibrinous iritis in 
the left eye. The inflammatory re- 
sponse was especially severe, result- 
ing in hypopyon and hand movements' 
vision. 

Subtenon steroid therapy was re- 
fused. Systemically given steroids, 
eoupled with topically given steroids 
and cycloplegics, resulted in gradual 
clearing. After a month and a half, 


.. eorrected vision had improved to 20/ 


30 but an additional 2% diopters of 
myopia were noted. The anterior 
chamber in the affected eye was shal- 
lower than that of the fellow eye, but 
the angle remained ample. Over the 
course of four days, another diopter of 
myopia appeared, the anterior cham- 
ber shallowed further, and the angle 
was all but closed. The intraocular 
pressure rose, but not above 25 mm 
Hg. All this time there was no sign 
whatever of iris bombé. It was clear 
that the lens and iris had been trans- 
lated forward within the eye, accom- 
panied, perhaps, by lens thickening. 
There was no such change in the other 
eye, the anterior chamber remaining 
deep and the angle remaining wide. 
Orally given acetazolamide was 
used to lower the pressure and in one 
week the lens-iris diaphragm returned 
to its normal position. The angle 
became wide again. Refraction 
showed 3% D less myopia. Over the 
next month and a half forward trans- 
lation of the lens and iris occurred two 


. 
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more times. In each case myopia 
inereased, intraocular pressure was 
moderately raised, and the angle did 
not close but became quite narrow. 
Each time acetazolamide and a topi- 
eally given corticosteroid was used. 
While there were a few posterior 
synechias related to the three attacks 
of fibrinous iritis, these were insuffi- 
cient to cause pupillary block, and at 
no time was there any bombé. It is 
thus reasonable to assume that pupil- 
lary block played no role in the shal- 
lowing of the anterior chamber. Dr. 
Phelps suggests that cyclitis might 
have been responsible for the findings 
in his cases. This case illustrates that 
known iridocyclitis can be associated 
with the phenomenon described. 
WALTER SUSSMAN, MD 
Merrick, NY 


Reply 


To the Editor.-l agree with Dr. 
Sussman that his patient resembles 
those I described. The common fea- 
tures are unilateral shallowing of the 
anterior chamber, accompanied by a 
myopic shift in refraction and, occa- 
sionally, closure of the chamber 
angle. 

The cause in Dr. Sussman’s case and 
in those I described was probably 
inflammation of the ciliary body or 
overlying sclera. Apparently Harada 
disease can cause a similar syn- 
drome." 

Shallowing of the anterior chamber 
has also been noted after scleral buck- 
ling operations and, recently, after 
extensive photocoagulation of the pe- 
ripheral retina in diabetics.*? It can be 
produced experimentally in monkeys 
by occluding three vortex veins.* 
Vascular congestion of the ciliary 
body may be the factor common to all 
of these diverse origins of the condi- 
tion. 

CHARLES D. PHELPS, MD 
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Counting Statistics Required 
for 22р Detection of 
Choroidal Melanoma 


To the Editor.—In reviewing recent 
claims for improvements in the *P 
uptake test, it appears to us that 
critical parts of earlier evaluations 
have been overlooked. 

Reports by Hagler et al' and Jarrett 
et al? imply that modifications of 
instrumentation and method have 
brought a new accuracy to this proce- 
dure. This may well be so. However, 
the test is basically mathematical and 
very little numerical information (ex- 
cept as relative percents) has been 
offered to support it. We refer espe- 
cially to the absence of counting rate 
values, total count, probable error, and 
tumor weight data. 

In the late 1950s we found that two 
choroidal melanomas (weight, 1.2 and 
0.22 gm) contained 0.11 and 0.05, 24 
hours after intravenous injection of 
500 microcuries of **P.* We later found 
low counting rates over six posterior 
choroidal tumors, (0.06 to 0.73 gm; 245 
to 1,225 counts per minute), 24 hours 
after the same dose.‘ In 1973 Packer 
and Lang found two melanomas 
containing only 0.02 microcurie, one 
and eight days after doses of 1,000 
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microcuries. 

A 1-gm melanoma is a large one. 
When the amount of P found within 
it, or within smaller sizes, is counted 
in vitro with an eye probe, having a 
layer of sclera between, the counts 
recorded per minute are often in the 
low hundreds. Moreover, when an eye 
with a melanoma is enucleated 48 
hours after intravenous injection of 
*'P, and the probe is placed directly 
over the tumor site, the counting rate 
is often well below that just before 
enucleation. This is the "moment of 
truth" for each test: Its results, in 
numbers, ought to be reported for any 
cases cited to demonstrate the value 
of the study. 

The mathematical certainty needed 
to make a decision to enucleate on the 
basis of the *P test alone requires a 
high total count; (our colleagues in 
nuclear medicine prefer a 10,000-count 
total for accuracy). As an example, 
ignoring instrumental uncertainties, 
if a total count of 1,000 in five minutes 
is obtained, the probable error is 
approximately 21, (ie, 0.67 x SE of 
32). Thus, 5096 of the time that one 
counted over this area for five 
minutes, one would obtain a count 
that was either greater than 1,021 or 
less than 979. Because of instrumental 
uncertainties, and hand movements, 
the probable error would, of course, be 
much greater. 

We believe that acceptance of the 
22Р” test can be increased by recording 
simple steps taken at the time of 
enucleation in order to demonstrate 
its statistical accuracy. In this connec- 
tion, it would be helpful to learn from 
the authors cited above how many 
counts are obtained over tumors and 
adjacent areas. What is the duration 
of counting, and the count total 
collected; what is the postenucleation 
counting rate over the tumor bed; how 
much does the shelled-out tumor 
weigh (this need not disrupt patho- 
logic sections—and it offers the 
patient early, frozen section diagnosis 
as well); how much ??P is contained in 
a portion of the tumor counted in a 
liquid scintillation counter; how sensi- 
tive is the detector probe, with a layer 
of sclera on it, when applied to the 
amount of **P found in a tumor? 

We also believe the key need is for 
earlier detection of the small, poste- 
rior tumor. (Large tumors seldom 
need **P study for detection). Not all 
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small tumors are composed of spindle 
cells alone. Up to 20% may be epithe- 
lioid or mixed, and these types may 
quadruple the mortality expected at 
five years. Also, spindle cells do 
metastasize. This is why early, oper- 
ating room, bare sclera counting with 
transillumination was documented by 
us in 1960 as the technique of choice 
for small posterior tumors.‘ We con- 
tinue to believe this, and feel that 
long-term observation for evidence of 
growth, without complete, early, inpa- 
tient studies, goes against the best 
principles of cancer control. 

Our referring colleagues deserve as- 
surance that nuclear counting tech- 
niques used are statistically accurate. 
They must also be shown the value of 
the *P test for the detection of small 
tumors by having weights and tracer 
content reported. This will define the 
true limits of the test without further 
confusion, and offer a basis on which 
to judge future improvements. 

J. O'RouakE, MD 
D. D’Amato, PhD 
Farmington, Conn 
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Reply 


To the Editor—We are in firm 
support with Drs. O’Rourke and 
D’Amato. The *P test, as it is pres- 
ently conducted, can be incorrectly 
interpreted, if inadequate care is 
excercised in obtaining statistically 
valid results. 

Our current methods involved the 
use of a calculator that can be pro- 
grammed (Wang 460 with expanded 
memory and marked sense card read- 
er) in an on-line mode. Counts obtain- 
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ed from а radioactive scaler аге 
entered into the calculator one time 
only. All statistical maneuvers are 
performed internally, thus mini- 
mizing technician error in the some- 
what tedious calculations. The varia- 
bles examined are (1) the mean and 
medial percent uptake on randomly 
paired lesion-control data, (2) percent- 
age error in the samples obtained for 
the lesion and the control, and (3) a 
Student range test (P<.05 and 
P>.01) for the average percent 
uptake. The calculator thus allows 
rapid, uniform analysis of the vari- 
ance in the data, quick identification 
of spurious counts and/or equipment 
failure, and determination of the 
lowest percent uptake value that could 
exist at 95% and most often at 99% 
confidence level. 

The scheme we are using has 
demonstrated to us that statistically 
valid conclusions are possible in P 
testing. Using the **P uptake as a test 
for malignancy, we can say with 
reasonable confidence that the per- 
cent uptake is at least some minimum 
value. If the minimum value observed 
is over 85%, we interpret the test as 
positive. 

However, we do not imply that the 
2P test, as presently performed, will 
allow an accurate grading of positiv- 
ity. As Drs. O'Rourke and D'Amato 
clearly point out, the low activity and 
relatively low total counts often 
recorded with this test do not lend 
themselves to precise quantitation. 
Instrumentation must be made more 
sensitive, and sufficient time must be 
allotted to the measurements to 
assure statistically "clean" numbers. 

A significant improvement in accu- 
racy would be realized by developing a 
reproducible method for recording 
radioactivity in disintegrations per 
minute. Such data would allow com- 
parison of techniques and equipment 
on a nationwide basis. As O'Rourke 
and D'Amato point out, there is a real 
need to establish the sensitivity of the 
2P test equipment used in each case. 

If the measuring techniques can be 
improved to yield statistically hard 
data within reasonable operating 
room time, the ?P test may prove to 
be a more reliable index of malig- 
nancy than the histologic classifica- 
tion proposed by Callender. 

RICHARD S. Ruiz, MD 
EnNEST E. HOWERTON, JR., MD 
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Calendar of Events 


59th Annual Meeting of the Pacific Coast Otolaryngology-Ophthalmology Society, Aca- 
pulco, Mexico 

48th Annual New York Eye and Ear Infirmary Clinical Conference, New York City 
Iowa Eye Association Meeting, Iowa City 

8th Annual Philadelphia Pediatric Ophthalmology Symposium, College of Physicians, 
Philadelphia 

Advanced Course in Ophthalmic Microsurgery, Center Pavilion Hospital, Houston 

13th Annual Spring Contact Lens Meeting, Postgraduate Institute of the New York Eye 
and Ear Infirmary, New York City 

Medical College of Georgia, National Meeting on Glaucoma, Jeckyll Island, Ga 
University of Southern California Symposium, Los Angeles 

2nd International Symposium of Eye Surgery, Bologna, Italy 

Postgraduate Course in Glaucoma, Harvard Medical School, Boston 

Postgraduate Course in Ultrasonic Tomography, Edward S. Harkness Eye Institute, 
New York City 

University of Iowa, 9th Pupil Colloquium, Iowa City 

Symposium on Intraocular Lenses, University of Illinois Eye and Ear Infirmary, Chicago 
Advances in Diagnosis and Management of Diseases of the Choroid, Retina, and Vit- 
reous, Eye Institute of the Retina Foundation, Boston 

2nd International Symposium on Plastic and Reconstructive Surgery of the Head and 
Neck, Continental Plaza, Chicago 

Highlights of Modern Ophthalmology, Presbyterian Hospital of Pacific Medical Center, 
San Francisco 

Postgraduate Course in Evaluation and Management of Ocular and Orbital Trauma, Ed- 


ward S. Harkness Eye Institute, New York City 


June 29-July 4 
land 
30-July 4 
July 1-3 
24-26 
Aug 4-8 
Pittsburgh 
Sept 21 
28-Oct 1 
Oct 19-22 
Nov 28-30 


Appointment of Albert M. Potts.— 
The University of Louisville has an- 
nounced the appointment of Albert 
M. Potts, PhD, MD, as professor and 
chairman of the department of oph- 
thalmology at the University. Dr. 
Potts comes to Louisville from the 
University of Chicago, where he was 
professor and director of research in 
ophthalmology. 


Advanced Course in Ophthalmic Mi- 
crosurgery.-Àn advanced course in 
ophthalmic microsurgery will be held 
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July 24 through 26, 1975, at the Cen- 
ter Pavilion Hospital, 1700 Holcombe 
Blvd, Houston. 

The course will be limited to 30 
people and the fee is $500; however, a 
10% discount will be offered those reg- 
istering prior to July 5, 1975. 

The course will consist of lectures, 
demonstrations, and instruction in 
animal surgery in the following 
areas: instrumentation and suturing 
techniques; cataract extraction and 
complications; glaucoma procedures; 
penetrating and lamellar kerato- 
plasty; lacerations of the globe; expul- 


International Society of Geographical Ophthalmology, World Congress, Edinburgh, Scot- 


2nd International Symposium on Metabolic Eye Diseases, Edinburgh, Scotland 
8rd International Orthoptic Congress, Boston 
Advanced Course in Ophthalmic Microsurgery, Center Pavilion Hospital, Houston 

Postgraduate Course in Management of Retinal Detachment, Eye and Ear Hospital of 


Eye-Bank Association of America, Scientific Program, Dallas 

First International Photocoagulation Congress, Waldorf Astoria, New York City 
American Board of Ophthalmology, Oral Examinations, Philadelphia 

56th Ophthalmological Congress, Italian Society of Ophthalmology, Rome 


sive hemorrhage; subchoroidal effu- 
sion; loss of the anterior chamber; 
reconstruction of the anterior seg- 
ment; and many others. 

For more detailed information re- 
garding the course and registration, 
contact Louis J. Girard, MD, Course 
Director, 1700 Holcombe Blvd, Hous- 
ton, TX 77025. 


Postgraduate Course in Retinal De- 
tachment Management.—The Univer- 
sity of Pittsburgh will offer a course 


News and Comment 


m 


pre 


to be held at the Eye and Ear Hospi- 
tal of Pittsburgh, Aug 4 through 8, 
1975. Attendance will be limited to 12. 

The program will include surgical 
clinics with closed-circuit television, 
didactic lectures, and practical labora- 
tory sessions in ophthalmoscopy and 
biomicroscopy. Animal work in surgi- 
cal techniques, cryosurgery, and light 
coagulation will be conducted. 

For further information, write to 


Obituary 


Frederick W. Stocker 
1893 - 1974 


With the death of Frederick W. 
Stocker in June of 1974, ophthal- 
mology lost one of its outstanding 
physicians and devoted practitioners. 
His death at the age of 80 came at the 
end of a long and illustrious career of 
dedication to his science and art, and 
it is a fitting tribute to his philosophy 
that it found him in the midst of many 
plans for future papers, trips, and 
research projects. 

Frederick Stocker was a native of 
Lucerne, Switzerland, having been 
born there in October 1893. His educa- 
tion was in the public schools of 
Lucerne, the University of Geneva, 
and the University of Bern where he 
received the degree of Doctor of Medi- 
cine in 1917. After ophthalmologic 
training with two renowned opthal- 
mologists, Hess at Munich and Sie- 
grist at Bern, he entered the practice 
of ophthalmology in Lucerne, follow- 
ing a family tradition in doing so. 
During this period of his life, he 
enjoyed a very successful practice and 
a position of prominence in the 
medical affairs of his country, includ- 
ing being elected to the office of presi- 
dent of the Swiss Medical Society. 

In 1941, accompanied by his family, 
Dr. Stocker came to the United States 
where he was associated with the 
Columbia Presbyterian Hospital and 
the Wilmer Institute. During this 
period, the misfortunes of war inter- 
vened, and this circumstance, among 
others, led to his decision to remain in 
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Ellen Flatley, Administrator, Medical 
Eye Bank of Western Pennsylvania, 
3515 Fifth Ave, Pittsburgh, PA 15213. 


Eye-Bank Association of America, 
Inc.—A scientific program will be held 
on Sept 21, 1975, at the Sheraton-Dal- 
las Hotel. 

Papers relating to clinical or labo- 
ratory research in corneal transplan- 


this country. After the outbreak of 
war, Dr. Stocker served as chairman 
of the International Medical Commit- 
tee for examination of prisoners of 
war under the Geneva Convention. In 
1942, the Stockers came to Durham, 
NC, where Dr. Stocker entered the 
practice of ophthalmology at McPher- 
son Hospital, a position which he held 
until his death. 

An early interest in corneal surgery 
led Fred Stocker to become a prime 
mover in the development of the eye 
banking system as we know it today, 
and he was among the founders of the 
North Carolina Eye Bank Association. 
His interest in diseases and surgery of 
the cornea also led to the publication 
of many papers and a monograph, 
"The Corneal Endothelium and its 
Clinical Implications,” and to numer- 
ous publieations dealing with Fuchs 
dystrophy and corneal transplanta- 
tion. It is a particular tribute to the 
continued vigor and devotion to the 
science that Fred Stocker displayed to 
state that the last of his many publica- 
tions is even now in press. 

Besides his memberships in the 
local and national medical societies, 
Dr. Stocker was a diplomate of the 
American Board of Ophthalmology 
and a member of the American 
Ophthalmological Society, the Amer- 
ican Academy of Ophthalmology and 
Otolaryngology, Societé Francaise 
d'Ophthalmologie, Ophthalmological 
Society of Panama (honorary mem- 
ber) Columbian Society of Ophthal- 
mology and Otolaryngology (corre- 
sponding member), and a Fellow of 


tation and/or eye bank techniques 
are solicited. Please send an abstract 
of 200 words or less before July 15, 
1975. 

For further information, write to 
R.D. Richards, MD, Department of 
Ophthalmology, University of Mary- 
land Hospital, Baltimore, MD 21201; 
or Bernard E. McCarey, PhD, Univer- 
sity of Florida College of Medicine, 
PO Box 733, Gainesville, FL 32610. 


the American College of Surgeons. He 
was also a member of the Board of the 
Pestalozzi Foundation of America. 
His interest in teaching and research 
led to appointments at Duke Univer- 
sity where he was professor of 
ophthalmology, and the University of 
North Carolina where he was clinical 
associate professor. 

Notwithstanding a busy clinical 
practice and numerous teaching and 
research activities, it would be mis- 
leading to leave the impression that 
these were Fred Stocker's only 
spheres of interest. His keenly inquir- 
ing mind and vast capacity for work 
led to the accumulation of an enor- 
mous store of knowledge in the areas 
of business and politics, music, art, 
and architecture. In this last area, he 
was the architect of his home in 
Durham. His taste as a gourmet was 
well-known to his many friends and 
colleagues. A family tradition of 
interest in art led to the publication of 
Arnold Munzinger: Painter-Indus- 
trialist in 1969. 

Dr. Stocker was married to Mary 
Anne Steiner of Malters, Switzerland, 
in 1929, and he is survived by Mrs. 
Stocker and three daughters. 

The astute clinical judgments, the 
profound knowledge of ophthalmol- 
ogy, and the ability to assess a situa- 
tion in the clear light of reason are 
among the many traits that will be 
greatly missed by the many friends, 
colleagues, and patients of Fred 
Stocker. It is not necessary to add that 
the effect of his work on ophthalmol- 
ogy will be a continuing one. 
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Retina Congress—25th Anniversary Meeting of 
the Retina Service of the Massachusetts Eye and Ear 
Infirmary, 1972, edited by Ronald C. Pruett, MD, 
and Charles D. J. Regan, MD, 730 pp, 400 illus, 
$45, Appleton-Century-Crofts Inc, 1974. 


As noted by the editors in their 
preface of this book, the Retina 
Congress convened in September 1972 
to commemorate the 25th Anniver- 
sary of the Retina Service of the 
Massachusetts Eye and Ear Infirmary 
and to salute its founder and director 
for a quarter century, Charles L. 
Schepens. His former students and 
their pupils met in Boston with other 
experts from many parts of the world 
to review the progress of the past 
generation, to assess current concepts, 
and to evolve future therapeutic and 
investigative curricula. 

There were 85 participants and 12 
moderators of the scientific sessions. 

It became apparent during the 
congress that the multidisciplinary 
approach advocated by Dr. Schepens 
had resulted in greater success in the 
prevention of blindness than had been 
imagined possible two or three dec- 
ades ago. 

The program of the Retina Con- 
gress included reviews of current 
basic concepts of retinal anatomy and 
physiology and presentations describ- 
ing modern methods of ocular exami- 
nation and functional evaluation. 
Among the topics considered were 
fluorescein angiography, ultrasonog- 
raphy, electrophysiology, and special- 
ized photographic modalities. The 
most advanced methods for the surgi- 
cal treatment of retinal detachment 
were reported as were the results and 
complications encountered. The vitre- 
ous body, its relation to detachment of 
the retina, and the newer methods for 
surgical intervention were described 
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Edited by Henry F. Allen, MD 
243 Charles St, Boston 02114 


by several participants. Others pre- 
sented their observations in patients 
with retinoschisis and diabetic reti- 
nopathy, and the natural history of 
degenerative changes associated with 
retinal detachment was outlined. Pe- 
riods in each day's program were 
devoted to discussion between the 
speakers and the 350 clinicians and 
medical investigators who were in 
attendance. 

Although no claim is made to ency- 
clopedic scope, this volume can stand 
as a landmark along the road of 
progress in understanding the mecha- 
nisms of retinal detachment and the 
surgery of that formerly blinding 
condition. 

Henry F. ALLEN, MD 


Characteristics of Persons With Corrective 
Lenses, United States—1971 (Vital and Health 
Statistics, Series 10, No. 93, DHEW Publication No. 
HRA 75-1520), National Center for Health Sta- 
tistics (Mary H. Wilder), 37 pp $1.05 US Govern- 
ment Printing Office, Washington, DC 20402, 
1972. 

This report from the National Cen- 
ter for Health Statistics contains 
information on the use of corrective 
lenses by persons 8 years of age and 
over. Data were collected during 1971 
in the Health Interview Survey, a 
continuing household interview sur- 
vey of a probability sample represent- 
ative of the civilian, noninstitutional- 
ized population of the United States. 
An earlier report from the Health 
Interview Survey (Vital and Health 
Statistics, Series 10, No. 58) presented 
data on corrective lenses based on the 
July 1965 through June 1966 survey. 

The term “corrective lenses” is 
limited to visual aids worn to correct 
or improve vision and therefore ex- 
cludes sunglasses worn only to filter 
light, safety glasses worn only for 





protection of the eyes, hand magnify- ` 
ing glasses, and other such devices. 
However, if the safety glasses are 
worn also for correction or improve- 
ment of vision, they are considered 
corrective lenses, as are prescription 
glasses. 

Approximately 94 million persons, 
aged 3 years and over, in the civilian, 
noninstitutionalized population had 
some type of corrective lens in 1971. 
This represented 49.2% of the popula- 
tion in this age group. About 2.1% had 
contact lenses. The proportion of the 
population with corrective lenses in- 
creased with age, and females were 
more likely to have them than were 
males. Use of corrective lenses was 
also more common among white-collar 
workers than among other persons in 
the labor force. Approximately half of 
the white population had corrective 
lenses compared to a third of all other 
persons. 

Because the age distribution of the 
population grouped according to cer- 
tain demographic variables differs, 
information on use of corrective 
lenses is presented in both unadjusted 
and age-adjusted data. According to 
the age-adjusted data, the percent of 
persons using corrective lenses in- 
creases with income, level of educa- 
tion of the head of the family, and 
level of education of the individual. 

Of persons wearing contact lenses, 
almost half were 17 to 24 years of age, 
about three fourths were women, and 
96.2% were white. 

Detailed tables supplement the dis- 
cussion. Appendixes contain technical 
notes on methods, definitions of 
terms, and a facsimile of the survey 
questionnaire. 

Bossy R. ALFORD, MD 
Houston 
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Isopto Y 


Year after year, Isopto? Carpine is the stand- 
ard by which other pilocarpines are judged. 

The fact remains that Isopto Carpine /s unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the Isopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

Isopto Carpine comes in the widest range of strengths 
available—sterile solutions from 1496 to 10%, including a new 
1⁄2% strength. Supplied in 15ml-and also 30m! Drop-Tainer® 
Dispensers for maximum economy. 


\ Description: A sterile ophthalmic solution. Each ті contains: Active: Pilocarpine Hy- 
y drochloride 0.25%, 0.596, 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative: 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.596. Inac- 
tive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 196, Sodium Citrate (to adjust 
pH in 196, 1.596, 296, and 696), Citric Acid in 0.2596 and 0.596 (to adjust pH), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops 
in the eye(s) 3 to 4 times daily. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 
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IPILOCARPINE HCI) 


First for Glaucoma 
dedicated to advances in ophthalmic therapy 
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UNIV. OF ILLINOIS EYE & EAR INFIRMARY 


Announces 
The Second 1975 Course On 


PHACOEMULSIFICATION 


New Techniques, Results and Indications 
As Compared To 
Intracapsular Cataract Extraction 
August 4 - 7, 1975 
With 


EDWARD COTLIER, M.D. 


Carole West, M.D. and David Vastine, M.D. 


Four-Day Course and Animal Practice Sessions - $600.00 
(Cavitron Certification) 


Attendance at Lectures and Video Tapes—$50.00 per day 


Registration: Janet Nugent, Department of Ophthalmology 
1855 West Taylor Street, Chicago, 111. 60612 


PRESBYTERIAN HOSPITAL 
INTRAOCULAR LENS IMPLANTATION OF 


INDICATIONS, SURGICAL PRINCIPLES, LONG TERM RESULTS. PACIFIC MEDICAL CENTER 


INTERNATIONAL COLLEGE OF SURGEONS HIGHLIGHTS E rers REMILI 
une 12-13, 197 
PETERE ESAO Golden Gateway Holiday Inn 
QUEEN ELIZABETH HOTEL, MONTREAL, CANADA 5 6 i. Francisco а : 
is annual conference is designed to provide the practicing oph- 
SATURDAY eee 15,1978: thalmologist with up-to-date information on new concepts and 
Miles A. Galin, M.D., New York techniques in many rapidly advancing aspects of ophthalmology. 


FACULTY: Henry Hirschman, M.D., Los Angeles THE SUBJECTS INCLUDE: 
Norman S. Jaffe, M.D., Miami New methods for cataract surgery, including phaco- 
Marvin L. Kwitko, M.D., Montreal emulsification and intraocular lenses 


Donald L. Praeger, M.D., New York Soft contact lenses 
Treatment of macular disease 


Glaucoma: new methods in diagnosis and treatment 
Advances in the treatment of ocular infection 





This seminar covers the basic principles and indications of the in- 
traocular lens. The lens models presently used (Binkhorst, Cope- Up-to-date information on fluorescein, retinal and 
land, Worst, Fiederov) will be described and the means used in im- vitreous surgery, and malpractice 
plantation at the time of intracapsular, extracapsular and New and rediscovered techniques in strabismus 
phacoemulsification cataract extraction will be demonstrated. The Modern treatment of corneal disease 
methodology of implanting an intraocular lens in an aphakic eye 
will be covered. Pre-operative, operative and post operative care 7 THE FACULTY INCLUDES: 
will be emphasized. The long term results of the faculty members свай a слота Chairman 
will be detailed. Formal lectures are combined with individual in- ae б paar ay р. : 
structions. Wayne E. Fung, M.D. 

Henry S. Metz, M.D. 


Enrollment is limited and advance registration is required. Bruce E. Spivey, M.D. 
Robert L. Stamper, M.D. 


Robert G. Webster, Jr., M.D. 
REGISTRATION: 


Address Ina@iries to Program Chairman: M.L. Kwitko, M.D., 5591 Tuition: $150 (Residents and Fellows: $75) 


Cote Des Neiges Rd., Suite 1, Montreal, Canada. H3T-1Y8. Please write to: Continuing Education, Pacific Medical Center, 
P.O. Box 7999, San Francisco 94120 


Fee: $100.00 (Residents $50.00) 
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What is Milton Roy 


doing for the 


hthalmic ind 2 
ophthalmic industry: 
Plent Researching, developing -- improving today’s products. 

e Planning for the future of the ophthalmic industry. 


This year we have introduced new instruments, developments in lenses, and 


improved solutions. 


But with all this technology, we haven’t lost contact with our personal creed. 


A creed that outlines what we 


believe in and promises zero 
compromises when it comes 
to quality and craftsmanship. 


Our creed is a silver thread 
that runs through everything 
we do at Milton Roy. 


So when you use one of our 
fine products, you can trust 
it. And you’ll know a lot of 
thought went into it, too. 


OPHTHALNICS 





Milton Roy Company · Ophthalmic Group * Post Office Box 1899 · Sarasota, Florida 33578 


“we Believe m” 


OUR OBJECTIVE со supply oa CUSTOMERS 
with products ор фе highest ЧИШҮ ano 
Ап 


enqgmeering standards; optical, mec 

cal and chemical i our pielós ор endeavor 
-technoLogy in optics- and со оррек chese 
products only when they аке che moset 
economical, and practical, soLucion co rhe 
oveRaLL needs OF OUR CUSTOMERS and 


them patiencs. it 15 риңспек OUR OBJECCIVE со 
OFFER pKoducts and SERVICES as NEAR аз 
posswLle ro а standard of zero rolexance. 
Our ResponsiPiLiry со оик CUSTOMERS, 6oes 
not end, вис BEGINS wich each saLe. chis 15 
our creed. 


milcorn ROY compar 
ophthalmic hace 





Contact Lens Division 
Instrument Division 


Solutions Division 


Optical Service Division 
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6th Annual Course 
and 
37th Annual 
Alumni Meeting 
of the 


EDWARD S. HARKNESS 
EYE INSTITUTE 
College of Physicians and Surgeons 
Columbia University 
New York, New York 


November 12, 13, 14, 1975 
on 


CLINICAL VALUE OF ADVANCED 
OPHTHALMIC TECHNOLOGY 


The program will include detailed discus- 
sion on the clinical value of advanced 
ophthalmic technology in: phakoemulsifi- 
cation and surgical microscopes, compu- 
terized tomography (EMI), retinal function 
studies, fluorescein angiography, auto- 
mated refraction, intraocular lenses, photo- 
coagulation, keratoprostheses, vitreous 
surgery, ultrasonography, and air tonome- 
try. Registration fee $165. For further infor- 
mation and application form, please write 
to: 


Jose M. Ferrer, M.D., 
Associate Dean 
College of Physicians 
and Surgeons 
Columbia University 
New York, New York 10032 








REWARDING SITUATIONS 
... for Ophthalmologists 


Your choice of private practice, 
group, hospital and industrial 
situations immediately available 
throughout the U.S. A per- 
sonalized, confidential and AB- 
SOLUTELY COST-FREE service, 
providing a depth of specialized 
expertise in matching the goals 
and qualifications of Physicians 
with the opportunities and re- 
quirements of clients. Sent c. v. to 
Paul Switzer, President. 


WORLD WIDE HEALTH 
CONSULTANTS, INC. 


(The Selective Physician's 
Placement Service) 
919 Third Ave. New York, N.Y. 10022 
Tel. (212) 421-1240 





Insecticides, fungicides, 
disinfectants, fertilizers-- 
these are just a few of 

the thousands of chemical 
agents used by farmers 
*. and gardeners that аге 
"potentially dangerous to 

^ A their health. 


For quick, ready infor- 
mation on these hazards, 
there's a valuable guide: 
HEALTH HAZARDS IN 
FARMING & GARDENING. 
Prepared by the AMA, it 
provides authoritative, 
detailed information on 
these health hazards and 
their emergency treatment. 


FARMING AND To order your copy ($1 ea.) 
of HEALTH HAZARDS IN 
FARMING & GARDENING, 
GARDENING OP-389, write: Order Dept., 
American Medical Asso- 
ciation, 535 N. Dearborn 


MAY BE St., Chicago, III. 60610. 
HARMFUL Т0 
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CONOID LENSES” 


for Indirect Ophthalfnoscopy 


NOW FEATURED IN 
CLEAR WHITE OR SOLID 
YELLOW OPHTHALMIC 
CROWN GLASS 


World-famous Volk diagnostic lenses are immediately 
available! Each lens has a front ASPHERIC surface, 
precision ground and polished, and an exact coacting 
spherical back surface, producing superior illumination 
of the fundus, greater patient comfort and tolerance, and 
an aberration-free aerial image of the fundus. Our yellow 


SPECIFICATIONS 


LARGE STANDARD 
DIAMETERS | DIAMETERS 


SPECIFY CLEAR WHITE OR YELLOW LENSES 












52mm 45 mm 
48 mm 35 mm 





31 mm 





Exclusive 
Manufacturer 





lenses reduce total radiant energy for greater safety and 
comfort by removing unnecessary blue and violet light. 
Larger diameter lenses for examination and large field 
of view; smaller lenses for retinal surgery and 
observation. Order from leading ophthalmic instrument 
dealers. Send for technical bulletin. 


DIAGRAM SHOWING LARGE, CLEAR, 


UNDISTORTED 3-DIMENSIONAL AERIAL IMAGE 
PRODUCED BY VOLK CONOID LENS 
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ЕСН OPTICS, INC. USA. 


7255 INDUSTRIAL PARK BOULEVARD 
MENTOR, OHIO 44060/(216) 942-6161 


VOLK CONOID* REGISTERED TRADEMARK 
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74% — 77% = 19% 





airment of the hand. 





о 

. 10. 
20. 
30. 
40. 

. 50. 
. 60. 
. 70. 
. 80. 




















aot 


ML 

06980, 

te] o ttí**t"^ ООА. у O (пеисаіровінол) ...............-.. 
ve Ф 


CEPS 


o 





2 
О, 














а ET C TERT AMAT ULT TENERENT S 
3 
LJ 
^" 
^ 


extremi ‘ 
Пу as contributed by hand. E 
70° . 
805.793, 
90° (full flexion) ... 
*position of function 
qerve injuries, loss of function of the intrinsic 


сез impairment of the abductor-ad 
an o mo mo — 


apatient's impairment 


If you ever have to make certifying statements about a pa- 
tients impairments, the AMA's book, GUIDES TO THE 
EVALUATION OF PERMANENT IMPAIRMENT, is indis- 
pensable. 

It shows you how to rate impairment by exact percentages. 
(see illustration above.) 

You are given impairment percentages for individual sys- 
tems and functions, for combined impairments, and for the 
"whole man”: the relationship of impairment to the activi- 
ties of daily living. 

Each of the 13 GUIDES is devoted to an individual body 
system. Every conceivable kind of permanent impairment 
is covered, including mental disorders. 

This unique book gives you an authoritative reference to 
depend on if your estimate will be quoted, subpoenaed, pre- 
sented in evidence, or submitted to an adjudicating agency. 
Order your copy today! 














American Medical Association AOP575 
535 North Dearborn Street/Chicago, Illinois 60610 
Please send те _ copy(ies) of GUIDES TO EVALUATION 
OF PERMANENT IMPAIRMENT, OP-298 at $5.00 each. My pay- 
mentof$ | Á is enclosed. 

| Name 

I Address 

[ City 
State Zip 
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LENS IMPLANT 
INSTRUCTIONAL SYMPOSIUM 


SPONSORED JOINTLY BY 


BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 


AND 


ST. FRANCIS HOSPITAL 
MIAMI BEACH, FLORIDA 


DECEMBER 7 - 10, 1975 


AMERICANA HOTEL 
MIAMI BEACH, FLORIDA 


FACULTY 


Douglas Anderson M.D. Turgot Hamdi M.D. 
Cornelius Binkhorst M.D. Henry Hirschman M.D. 
D. Peter Choyce M.D. Norman Jaffe M.D. 
Henry Clayman M.D. Richard Kratz M.D. 
Robert Drews M.D. Edward Norton M.D. 
Lee Duffner M.D. Norman Sanders M.D. 
Miles Galin M.D. Dennis Shepard M.D. 
J. Donald Gass M.D. Jan Worst M.D. 


PURPOSE 
Registrants will be instructed in the indications and various methods of lens implanta- 
tion by European and American pioneers in the technique. Complications will be dis- 
cussed by experts in the various sub-specialties of ophthalmology. Information will be 
provided on federal regulations, informed consent and the sources of the various lens 
types commercially available. 


REGISTRATION FEE $450 


Program chairmen 
Norman Jaffe M.D. 
Henry Clayman M.D. 


FOR INFORMATION WRITE TO: 
Henry Clayman M.D. 
1680 Meridian Avenue 
Miami Beach, Florida 33139 


Make checks payable to: 
BASCOM PALMER-ST. FRANCIS SYMPOSIUM 


New disposable 


'OXTRACTOR 


Splash-Proof, Spill-Proof, 
Sterile, Disposable 









NO OTHER CRYOEXTRACTOR, DISPOSABLE OR 
NOT, HAS ALL THESE FEATURES 


e Filled CRYOXTRACTOR permits a warm or cold application, 
deeper formation of the “ice ball", and a stronger bond. 


e No adhesions with iris or cornea during surgical extraction. 
e Allows maximum tumbling and “feel” of zonular separation. 
e Surprisingly light and maneuverable — no useless weight. 

e. Double blister pack for sterile OR presentation. 
e Dispenser pack of 10 units each. 


e SPECIFY BEAVER CRYOXTRACTORS 


RUDOLPH Beaver INC. .. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD * BELMONT, MASS. 02178 


С 


MURO 


моно 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


* Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street • Quincy, Mass. 02169 
Area Code 617 • 479-2680 





When the ^ ae s | The eye is unique. 
infi amm ation e A К 1 ae ic | ; Other systemic organs seem 


able to withstand considerable 


can be " w inflammation without being 


functionally compromised. 
4 ht th t р Е Not the eye. There, a very little 
sig a rea ening os р, inflammation can be 
xcd m h damaging. 
; CSS Á mae o6 Antimicrobial therapy can rid 
WOW T Of a ЖА eye of an infectious agent, 
ee but, if concomitant 
- inflammation is not controlled, 
"vision may be impaired or 
lost entirely. 
In serious, potentially 
sight-threatening ocular 
inflammation, consider 
INFLAMASE® FORTE. It is a 
potent 1.0% solution of just 
one agent — prednisolone 
sodium phosphate. 
Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 
and a recent in vitro study* 
shows that its water-soluble 
sodium phosphate form 
exhibits effective corneal 
permeability with both an 
intact and denuded cornea. 


In other words, potent 
INFLAMASE FORTE gets to 
where it is needed...with 

dependable anti-inflammatory 
steroid action. 


Inflamase 
Forte 
OPHTHALMIC SOLUTION 
(prednisolone 


sodium phosphate 
1.0%) 


*Reprints available on request. 


~ 


Please see full prescribing 
information on following page. 
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 Inflamase 


Forte 


OPHTHALMIC SOLUTION 
(prednisolone sodium 
phosphate 1.096) 


Description: Sterile ophthalmic solution 

having the following composition: 
*Prednisolone sodium phosphate: 1.096 

(equivalent to prednisolone 0.8%) 

Benzalkonium chloride: 0.01% 

in an aqueous, buffered, isotonic solution 
containing disodium edetate, mono and dibasic 
sodium phosphate, and sodium chloride 
“Licensed under patent $3,134,718. 


Action: Inhibition of inflammatory response to 
most inciting agents of mechanical, chemical 
or immunological nature. No generally 
accepted explanation of this steroid property 
has been advanced 


Indications: Steroid-responsive inflammatory 
conditions of the palpebral and bulbar 
conjunctiva, cornea, and anterior segment of 
the globe, such as allergic conjunctivitis, acne 
rosacea, superficial punctate keratitis, herpes 
zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitis, when the inherent hazard of 
steroid use is accepted to obtain an advisable 
diminution in edema and inflammation; 
corneal injury from chemical, radiation, or 
thermal burns. or penetration of foreign 
bodies. Inflamase Forte Ophthalmic Solu- 

tion is recommended for moderate to severe 
inflammations. 

In stubborn cases of anterior segment eye 
disease, systemic adrenocortical hormone 
therapy may be required. When the deeper 
Ocular structures are involved, systemic 
therapy is necessary. 


Contraindications: Acute superficial herpes 
simplex keratitis, fungal diseases of ocular 
structures, vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva, 
tuberculosis of the eye, hypersensitivity to a 
component of this medication 


Warnings: Employment of steroid medication 
in the treatment of stromal herpes simplex 
keratitis requires great caution; frequent slit- 
lamp microscopy is mandatory. 

Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcap- 
sular cataract formation, or may aid in the 
establishment of secondary ocular infections 
from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the 
cornea or sclera, perforation has been known 
to occur with the use of topical steroids. Acute 
purulent untreated infection of the eye may be 
masked or activity enhanced by presence of 
steroid medication. 

Topical steroids are not effective in mustard 
gas keratitis and Sjógren's keratoconjuncti- 
vitis. Safety of intensive or protracted use of 
topical steroids during pregnancy has not been 
substantiated 

If irritation persists or develops, patient 
should be advised to discontinue use and 
consult prescribing physician. 


Precautions: As fungal infections of the cornea 
are particularly prone to develop coinciden- 
tally with long-term local steroid applications, 
fungus invasion must be suspected in any 
persistent corneal ulceration where a steroid 
has been used or is in use 

Intraocular pressure should be checked 
frequently. 

This product is sterile when packaged. To 
prevent contaminating the dropper tip and 
solution, care should be taken not to touch the 
eyelids or surrounding area with the dropper 
tip of the bottle. Keep bottle tightly close 
when not in use. Store in cool place. Protect 
from light. 


Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, poste- 
rior subcapsular cataract formation, secondary 
ocular infections from pathogens liberated 
from ocular tissues, perforation of the globe. 
Dosage: Initially, 1 or 2 drops placed in 
conjunctival sac every hour during day and 
every 2 hours during night until improvement 
EA ilg Thereafter, 1 or 2 drops, 2 to 4 times 
daily. 

Caution: Federal law prohibits dispensing 
without prescription. 

How Supplied: 5 ml. plastic squeeze bottle 
with dropper tip. 


Also available as Inflamase (prednisolone 
sodium phosphate) 1/895. 


SMP Division 


Cooper Laboratories (P.R.), Inc. 
San German, Puerto Rico 00753 877-5/COS-140 


pillow talk 
from Keeler 


Innovation from Keeler—the new 
headrest pillow. This polyether 


pillow is the answer to secure and 2. Adult Fixation 
comfortable support of the head in (insert 1 removed) 
all ophthalmic procedures. 1. Children's И 
The head control pillow is support Б 
designed to accommodate both * В 
adults and children. Even the * 5 
barrel-chested patient can be % Е 
put in the proper position by А 





the addition of an extra 
support cushion provided. 
The firmest control can 
be provided by the 
removal of the insert forms 





within the pillow. п ‚ 
Inexpensive and - 

autoclavable, the g 

Keeler Headrest pillow 3. Additional 

by Diversatronics, Inc. support cushion 


is fast becoming standard for barrel-chested patient. 
equipment. $ 7 (For extra firm control, 
00 


remove all inserts.) 


This pillow is standard equipment with the new Chan Wristrest. 


mmm — KEtFiERIEN 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Please send me 


KOP85 Headrests at $7. Total 


Add $1.50 for postage and handling. 
Calif. orders include 6% sales tax, Pa. orders 6%. 


Enclosed is my check for_______Bill me 


Name 
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The 
microsurgical 
look is this 
simple 


Since we introduced the Mentor” 
CM-III Microscope as a simple, inex- 
pensive aid to microsurgery, we’ve 
added a number of improvements. 
But nothing we've done has added 
complication — only increased 
efficiency. 

The CM-III is excellent for teaching 
microsurgery and better than a loupe 
for wound inspection and suture 
removal. 


Choices include 4.2 to 14x magnifi- 
cation; table, wall, floor, or ceiling 
mounts; angled optics; and high eye- 
point oculars. Let us arrange a 
demonstration. Mentor Division of 
Codman, Randolph, Mass. 02368. 
(617) 961-2300. 


Nlentor 


"Trademark U.S. Pat Pending 





ition, bss | 
nyxin B-Neomycin- 
nicidin 


Each сс Жее Аегозрогїп® brand Polymyxin B Sulfate 5000 units; neomycin 
Se to 1.75 mg of neomycin base); gramicidin 0.025 mg, in 
C ng the inactive ingredients alcohol! (0.5%), propylene glycol, 
xyeth: окуду compound, sodium chloride, and purified water 
iie е; тора 0.001%). Available in the new 10 сс Drop Dose™ Plastic 
sof ottle. Also available in a 10 cc glass bottle with sterile dropper. 













Neosporin 
, Ophthalmic 


7 т 


= 
Solution, Sterile 
Polymyxin B- 
Neomycin- 
Gramicidin 
CONTRAINDICATIONS: 
This product is contraindicated 
in those persons who have 


shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may result in 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


Ф Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 


OPHTHALMOLOGIST 


NORTHEASTERN UNITED STATES 
MEDICAL SCHOOL AFFICILATION 
AND PRIVATE PRACTICE 
BOARD CERTIFIED OR 
BOARD ELIGABLE 
GENERAL OPHTHALMOLOGY 
AND RETINAL WORK 
POSITION AVAILABLE 7/1/75 


SEND RESUME TO 


ADMINISTRATOR 
5001 FRANKFORD AVE. 
PHILADELPHIA, PA. 19124 








The Department of Ophthalmology 
at 
The University of lowa 
sponsors an 
International Symposium 
on 
Cataracts: 


Evaluation of Visual Function 
Operative Management 
Optical Rehabilitation 


honoring 


P. Boeder, Ph.D. 
Professor Emeritus 


in 


lowa City, lowa 
November 12-15, 1975 


Organized by Hansjoerg E. Kolder, M.D. in collaboration with 
eminent physiologists, surgeons and optical scientists, 
among them Drs. Alpern, Binkhorst, Dodt, Emery, Enoch, 
Mackensen, McPherson, Peyman, Rubin, Safir, Schober, 
Shoch, Soper, Westheimer. e 
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The Retina Research and Education Fund and Laboratory 


of St. Mary’s Hospital. San Francisco 


presents a COMPREHENSIVE COURSE 


THE MACULA 


Morning LECTURES — Classification, Diagnosis, and Fluorescein Angiography 


Afternoon WORKSHOPS — Reading of Stereo Angiograms, Management and Treatment 


FRIDAY and SATURDAY, OCTOBER 31 — NOVEMBER 1, 1975 


GUEST FACULTY 


Emanuel Rosen England Chris Zweng Palo Alto 
Hunter Little Palo Alto Kurt Gitter New Orleans 
Steve Ryan Los Angeles Maurice Rabb Chicago 
Lawrence Yannuzzi New York Tom Burton lowa City 
John Justice Houston Howard Schatz San Francisco 
J. Brooks Crawford San Francisco Course Director 


To be held at the Hyatt on Union Square, Downtown San Francisco 


Fee: $135.00 ($145.00 at the door), Residents and Technicians $60.00 
Fee includes luncheons and reception 


Checks payable to: Retina Research and Education Fund 
St. Mary’s Hospital 


For further information, registration, and hotel reservations, write 


Miss Deborah Miller (Secretary to Dr. Schatz) 
3637 Sacramento Street 
San Francisco, Ca 94118 

or call: (415) 921-4860 


AMA-CMA accreditation, Category | — 16 hours 





For design and engineering, 
you can’t beat this system... 


The KRYmed MC-3000 Cryosurgical System 
" 
for Ophthalmology It’s so ophthalmo-logical! 


We asked our engineers to come up with the ultimate 
ophthalmic cryo unit. And they gave us more than we had 
hoped for: a total, self-contained system of unique modular 
and modern design. Handsomely streamlined, compact and 
portable. Simple, convenient operation. Solidly engineered 
for years of dependable service. And the entire system is 
unconditionally guaranteed for one year. We think you'll 
agree — it would be hard to beat this system. 


A Complete Line of Probes 


u— 
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1.5 т.т. curved cataract 


.. 1 m.m. cataract (curved also) 
available with or without insulation 








straight retina 
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"- 7^ 7 en" Console Features 
Glaucoma * Non-electric 
КОЛЛ лөт e Uses CO: or N:O (no adapter necessary) 


2 e Footswitch operation 
1 m.m. special ultrasonic probe 


NOTE: 1 m.m. and .7 m.m. intra-vitrious 
probes. .7 m.m. cataract probe and 
custom probes are also available. 


Probe Features 

e Patented rapid freeze/defrost 
e Permanent Teflon-insulated tip 
• Small, lightweight handpiece 
* Clear view probe shaft design 
è Quick disconnect 

e Autoclavable 


Probes — $295-$395 


For more information, mail 
the coupon today. For faster г 
results, call us collect 
at (203) 579-0414. 





U.S. Pat. #3,696,813 DEPENDABLE MEDICAL INSTRUMEN 


e Luminous temperature monitoring dial 
e Variable temperature control 

e Needs single “Е” tank only. No tools 

e Color coded probe connectors 

• One year unconditional guarantee 

* Console $995. 





A KRYmed 
Cryomedics Inc. 
Dependable Medical Instruments 
Ш 80 Washburn St., Bridgeport, Conn. 06605 Е 


a Please send me more information on the KRYmed MC-3000 0] 
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Accommodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 
Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 


0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE" 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
atall, pror to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyis recommended priortoinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause cf the intense and persistent miosis and ciliary muscle contrac- 
tion tha! may occur. 

3. While systernic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other d:sorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment o! accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


меша, The Ophthalmos Division 
«ЄЎ AYERST LABORATORIES 
"m" | New York, N.Y. 10017 7312 


In the May PRISM: 


Some developments of major 
interest to medicine 


PRISM 


Salvador E. Luria, M.D. * 


James A. Dobkin, J.D. * 


Elliott Н. McCleary * 


Philip R. Alper, M.D. * 


WHAT MAKES A SCIENTIST CHEAT? 


Is it an element of personality or of society that 
contributes to this phenomenon? The author, a Nobel 
biologist, points out that although today's researcher 
faces many temptations, the factors that cause him 

to falsify data spring from deep within his own 
personality. 


MALPRACTICE COUNTERPUNCH 


What can be done to stem irresponsible mal- 
practice suits? What new legal strategy might 
soon be allowed that would force a plaintiff 
interested only in a nuisance settlement to con- 
sider his own liability carefully before initiating 
a frivolous lawsuit? 


MARYLAND: PROVING GROUND 
FOR REGULATED HOSPITAL RATES 


Why did Maryland pass a law to regulate its hos- 
pitals like a public utility--and the state's hospital 
association support its enactment? What is the 
position of the state's physicians? Will this new 
cost control system serve as a blueprint for 

the nation? 


BEWARE THE NEW TECHNOLOGY 
Are the benefits of new medical technology com- 
mensurate with their soaring costs? Why must 
medicine itself restore reasonable checks and 
balances in the development of new technology if 
a major upheaval in American medicine is to 

be avoided? 


WOULDN’T YOU ENJOY READING 
PRISM REGULARLY? SUBSCRIBE NOW! 
One year subscription is $10, two years $16. To 
subscribe, write: PRISM, AMA, 535 N. Dearborn 

St., Chicago, Ill. 60610. (Please make check pay- 

able to the American Medical Association.) 


[> | ¢ M the Challenges of Medical Change 
b 4 | 
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Wrong role? Or a rough scene? 


Flow has ways of helping your patients adjust to 
contact lenses with more comfort. Clearly. 


Cleans for keeps—duo-FLOW®. 


One cleaning/storage solution for complete 
off-cornea lens care. Germicidal hydration and 
cleaning with a nonionic agent and alkaline pH 
(8.0) to asepticize and hydrate thoroughly, con- 
tinuously and safely. 


For new wearers or overwear—aqua-FLOW®. 
A normalizing eye drop with both emollient and 
cushioning effects. Restores precorneal film 
and helps relieve corneal insult. 


New soft contact lens cleaner—Pliagel®, for 
use with HydroCurve™ (hefilcon A) Contact 
Lenses — PHP.* Sterile, nonionic detergent of 
high molecular weight. 


HydroCurve™ Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,- 
657) Trademark of Automated Optics, Inc. 








Wet and refreshing — hy-FLOW^. 

Sterile, mildly hypertonic formula with extra 
anti-microbial activity, the proper pH, and true 
emolliency. Protects while it soothes and lubri- 
cates. 


Perfect nesting place —porta-FLOW®. 


Ingenious case for cleaning and storage is 
small, double-chambered, leakproof and con- 
tains built-in mirror. Maximizes protection. The 
case that doesn't have to be given away. 


Extra cleaning —d-FILM®. 


Nonionic gel for extra cleaning of naturally 
occurring ocular debris plus oils, cosmetics, 
sprays. Preferred over liquid by 9296 of 
patients tested. 


FLOW products — make the scene with even the toughest cases. 


( FLOW PHARMACEUTICALS, Inc. 


New headquarters: 


S 3780 Fabian Way, Palo Alto, CA 94303, (415) 329-0970 



















THE PERCEPTION OF LIGHT 
AND COLOUR 


by C. A. PADGHAM and J. E. SAUNDERS 


Much of this valuable book is concerned with ex- 

plaining the relationship between physical stimulus 
and the resulting psychological perception in vision. 
Lucidly written and easily comprehensible to the non- 
specialist, this book is an excellent introduction to a 
complex subject. 
CONTENTS: Introduction. Eye and Brain. Seeing 
Brightness. What is Colour? Producing Colour. Colour 
Appearance Systems. Colour Measurement. The Per- 
ception of Colour. After-Images and Subjective Colour. 
Abnormal Colour Vision. Colour in Our Lives. 


Academic Press sales territory: U.S. and Latin America 
1975, 192 pp., $16.50/ £ 7.90 


VISUAL PROSTHESIS 


The Interdisciplinary Dialogue 


(Proceedings of the Second Conference 
on Visual Prosthesis) 


edited by T. D. STERLING, Е. A. BERING, JR., S. V. 
POLLACK, and H. VAUGHAN, JR. 


CONTENTS: An Overview: What Makes a Visual Pros- 
thesis Possible. Part |. Prospects for Artificial Vision. 
Observations of Phosphenes in Human Subjects: In- 
tentionally Induced Phosphenes in Man. The Sensa- 
tions Produced by Electrical Stimulation of the Visual 
Cortex. Report to the Conference on Visual Prosthesis. 
Visual Responses to Subcortical Stimulation in the 
Visual and Limbic Systems. Subjective Responses to 
Phosphenes. Brain Stimulation: Feasibility of Elec- 
trocortical Visual Prosthesis. Overview of Techniques 
for Electrical Stimulation of Cortical and Subcortical 
Structures. Visual Prosthesis by Electrical Stimulation 
of Primary Visual Pathways. Iconophoreis — A New 
Technique for Obtaining Macular Vision in Some Types 
of Blindness. Preprocessing of Visual Information: 
Preprocessing of Sensed Information for Analysis and 
Display. Computer Simulation of Punctate Screen Dis- 
plays. Computer Aids in Image Storage and Processihg. 
The Importance of Nonlinear Image Enhancement in 
Visual Prosthesis Design. Input Signals for an Interpre- 
tive Reading Aid. Experiments in Self-Learning Closed 
Loop Simulation. System Design: Design of a Prosthet- 
ic System. Some Design Aspects of a Visual Prosthetic 
System. Use of a Model of the Primate Visual System as 
a Visual Prosthesis. Computer-Aided Systems for Pros- 
thetic Experiments. Part 11. Other Possibilities: A 
Reading Machine with Tactile Display. Tactile Vision 
Synthesis. A Tactile Vision Substitution System Based 
on Sensory Plasticity. 60-Channel Elektroftalm with 
CdSO, Photoresistors and Forehand Tactile Elements. 
Progress in Mobility Aid Design. Computer Aided 
Generation of Speech Displays. Some Thoughts on 
Visual Prosthesis. Part IIl. Thoughts on Prosthetic Ex- 
periments on Humans: Development of a Facility for 
Visual Prosthesis Experiments on Humans. Part IV. 
Why or Why Not a Visual Prosthesis?: Display Con- 
siderations in Visual Prosthesis Design. Appendix A. A 
Summary of The First Conference on Visual Prosthesis, 
December 2-4, 1966; Endicott House, MIT, Cambridge, 
tees, Appendix B.: Blindness in the United 
tates. 


1971, 408 pp., $27.00/ £12.95 


Prices subject to change without notice. 


ACADEMIC PRESS 


A Subsidiary of Harcourt Brace Jovanovich, 
Publishers 
11] Fifth Avenue, New York, М. Y. 10003 
24-28 Oval Road, London NW 1 7DX 





Case Western Reserve University 
will sponsor 
a basic course in 


OCULAR MICROSURGERY 


June 5, 6, 7, 1975 


Mr. Noel Rice, F.R.C.S. 
Moorfields Eye Hospital, 
London, England 


Guest Faculty - 


Mr. Peter Watson, 
F.R.C.S. 
Cambridge, England 


Each participant will have his own micro- 
scope and emphasis will be on the performance 
of microsurgical procedures as adapted to sur- 
gery for cataract, glaucoma, corneal disease, 
and trauma. 


Tuition: $400.00 


Write to: William J. Reinhart, M.D. 
2065 Adelbert Road 
Cleveland, Ohio 44106 


SECTION OF OPHTHALMOLOGY 


Puerto Rico Medical Association 
Announces its Annual Summer Meeting for 
the Practicing General Ophthalmologist 
July 25, 26, and 27, 1975 


Cerromar Hotel 
Dorado, Puerto Rico 00646 


Guest Speakers: 
Peter Ballen, M. D. 
Robert S. Coles, M. D. 
Paul Henkind, M. D. 
Robert S. Jampel, M. D. 
Thomas H. Pettit, M. D. 
Felix Sabates, M. D. 
Abraham Schlossman, M. D. 


REGISTRATION FEE: $75.00- Payable to Annual 
Ophthalmology Convention of Puerto Rico 


For further information write to: 


Caleb Gonzalez, M. D. 

El Centro 1 Penthouse Suite 1502 
500 Munoz River Avenue 

Hato Rey, Puerto Rico 00918 








In the treatment of corneal edema... 


Adsorbonac offers the clinician a hypertonic agent that provides an enhanced dura- 
tion of therapeutic response without sacrificing patient comfort and convenience. 


Adsorbonac is a sterile, hypertonic solution 
of NaCl contained in Burton, Parsons’ 


ophthalmic vehicle—Adsorbobase ™* 


Because of the unique action of its polymeric 


vehicle, Adsorbonac: 


Adsorbs to the corneal surface and 
resists dilution by aqueous tear com- 
ponents. 

Demonstrates a high degree of effi- 
cacy in reducing corneal edema, and 
in treating recurrent corneal erosions. 
Provides a marked improvement in 
visual acuity (with minimal stinging 
and burning). 


Note: Clinical reports have demonstrated the value 
of Adsorbonac 2% in the treatment of the geriatric 
patient with corneal edema. The Adsorbobase 
vehicle (also present in Adsorbotear) provides a 
hydrophilic surface—of relatively long duration— 
over which the aqueous portion of the tear film 
can spread spontaneously. The mucin-like layer 
also helps stabilize the precorneal tear film 


* Patent Pending 





ADMINISTRATION: For the 
treatment of corneal edema— 
one or two drops in affected 
eye(s) every three or four 
hours. To clear the cornea for 
examination—one drop of 
Adsorbonac as required 


SUPPLIED: Adsorbonac 2%, 
Adsorbonac 5% in 15cc. sterile 
dropper vials 


Literature and clinical samples 
are available on request 


ADSORBON,C* 


BURTON, PARSONS & CO., INC. 
OPHTHALMIC PRODUCTS DIVISION, Central Industrial Park, Washington, D.C. 20027 
Montreal, P.Q., Canada, Munich, Germany 





















THE UNIVERSITY OF SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


Presents a 
POSTGRADUATE COURSE 





PRACTICAL MANAGEMENT 
OF 

CORNEAL AND EXTERNAL 

DISEASE PROBLEMS 


GUEST FACULTY: USC FACULTY: 





STUART |. BROWN, M.D. A. RAY IRVINE, M.D. 

DAN B. JONES, M.D. ANTHONY B. NESBURN, M.D. 
HERBERT E. KAUFMAN, M.D. STEPHEN J. RYAN, M.D. 

A. EDWARD MAUMENEE, M.D. WILLIAM H. SPENCER, M.D. 
THOMAS H. PETTIT, M.D. T. RODMAN WOOD, M.D. 












RONALD E. SMITH, M.D. 





This course is oriented toward the practicing clinician. The diagnosis and office approach to corneal 
and external diseases will be stressed. The role of the laboratory in the medical and surgical manage- 


ment of these disorders will be discussed. 


JUNE 19 AND 20, 1975 


DODENUS MEME MC a MAU Mn" 


REGISTRATION FORM: 
NAME 






PHONE 















ADDRESS__  ._  _ .—з——— ———_——_— 


EN o nu T BIN... созы сл ИАА ZIP. 








*Registration fee: $150.00 Make checks payable to University of Southern 
Residents: $ 25.00 California, School of Medicine, Postgraduate Divi- 
sion, 2025 Zonal Av. Los Angeles, Calif. 90033 
(213) 226-5232 
*Includes meals апа 
June 19 banquet 
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KEELER POCKET OPHTHALMOSCOPE 


Here’s a scope that offers you not only the con- 
venience of pocket size (its only 7 inches long 
апа АЛ ounces light), but also big instrument per- 
formance. It features a six beam control, more 
than any other small ophthalmoscope. These are 
the beams you get: 


| Wide Angle, for general fundus examination. 


Ш Detail, for easy traverse of small pupils and 
detailed study of small fundal areas. 


Ш Red-Free, more contrast for examination of 
retinal vessels. 


Ш Macular, a narrow light pencil to minimize cor- 
neal reflex and permit remarkably clear ob- 
servation of the macula 


| Slit, for confirming elevations or depressions 
on the fundus and for inspection of the cornea 
and anterior chamber. 


| Target and green filter for the detection of 
eccentric fixation. 







NE KIND OF 
PERFORMANCE 


KEELER RETINOSCOPE 


No other retinoscope offers you the convenience 
of choosing the features you like from 24 dif- 
ferent versions. You can virtually custom design 
your own instrument when you select from the 
following: 


Focusing spot with fixation target. 


Streak with the added convenience of inde- 
pendent control of light vergence and streak 
rotation. 


Semi-reflector or aperture optics. 
Orbital or brow rest. 


Cord, rechargeable, or battery-powered handle. 


Combine any of these convenient features of form 
and function апа е have a retinoscope thats 
truly yours. 


Keeler pocket ophthalmoscope and retinoscope. Each with its own kind of convenience, both 
with superior optics for the one kind of performance you deserve: Keeler quality performance. 


Call or write: David Keeler, Broomall, Pa. or Wally Parama, west coast. 


Ж 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
К E E LE R 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 





Exciting opportunities in 
unique area. JCAH accredited 
81-bed hospital in expansion 
program seeks qualified Oph- 
thalmologist. Presque Isle is 
the population and commer- 
cial center of Aroostook 
County. This Northern Maine 
city offers the best of two 
worlds; 50 minutes from 
Boston by jet and minutes 
from tall timbers and game. 
The position provides the op- 
portunity to practice medicine 
while enjoying the unhurried, 
uncongested, unpolluted en- 
vironment of Northern Maine. 
Guaranteed income. The area 
offers an excellent school 
system, a campus of the 
University of Maine, a jet air- 
port, and unlimited potential 
for sports and recreation. 


Address inquiry to: 


Physicians’ Search Committee, 
Arthur R. Gould 

Memorial Hospital, 

Presque Isle, Maine 04769 





TANGENT SCREENS 


ONE METER SIZE 
@ ROLL-UP ө PORTABLE 
€ RIGID — SEWN FELT 
OVER POLYFOAM 
(SHIPPED FULLY 
ASSEMBLED 
OR KNOCKED-DOWN) 
@ ROLL-IN/ROLL-AWAY 


TWO METER SIZE 
@ ROLL-UP 
€ RIGID-SEWN FELT OVER 
POLYFOAM 
(SHIPPED KNOCKED- 


DOWN) 


ALL ACCESSORIES. 
@ SPHERE STYLE TEST 
OBJECTS 
@ FLAT STYLE TEST OBJECTS 
@ WANDS 
@ MAPPING PINS. 


BROCHURE AVAILABLE THRU 
YOUR 
SUPPLIER 
OR DIRECT FROM 
RICHMOND PRODUCTS INC. 
R.D. 3 - Box 402A, SOMERSET, N.J. 
" 08873 
201/844-8943. 
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E-PILO® OPHTHALMIC 
PILOCARPINE. HYDROCHLORIDE with 
EPINEPHRINE BITARTRATE 
Composition: E-PILO Ophthalmic solutions are 
available in five convenient concentrations: 
E-PILO-1™ Contains: З 
Pilocarpine Hydrochloride .... 1.0% 
Epinephrine Bitartrate 1.0% 
(Epinephrine Base 0.55%) 
E-PILO-2® Contains: 




















Pilocarpine Hydrochloride ................2.095 
Epinephrine Bitartrate 1:096 
(Epinephrine Base 0.55%) 

E-PILO-3™ Contains: 
Pilocarpine Hydrochloride ................ 3.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-4® Contains: 
Pilocarpine Hydrochloride ................ 4.0% 
Epinephrine Bitartrate ........................ 1.0% 
(Epinephrine Base 0.55%) 

E-PILO-6™ Contains: 
Pilocarpine Hydrochloride ... «5.095 
Epinephrine Bitartrate .... „1.0% 


(Epinephrine Base 0.55%) 


In addition to the respective amounts of Pilocarpine 
and Epinephrine, both solutions contain: 
Mannitol «5.095 
Benzalkonium Chloride .. 0.01% 
in a buffered aqueous solution containing sodium 
bisulfite, mono- and dibasic sodium phosphate, 
and disodium edetate. 








Indications: For the treatment of glaucoma; more 
specifically, the chronic simple glaucoma of the 
open angle type. 


Contraindications: Contraindicated in narrow 
angle glaucoma. 


Warning: FOR TOPICAL OPHTHALMIC USE ONLY. 
If irritation develops, patients should be advised 
to discontinue use and consult prescribing 
physician. 


Precautions: Use with caution in unverified glau- 
coma and vascular hypertension. Epinephrine 
compounds are effective in the management of 
many of the forms of glaucoma; but complications, 
especially conjunctival irritation, occur frequently. 
If the reaction is severe, discontinuance of the 
drug may become necessary. 


This solution is sterile when packaged. To prevent 
contaminating dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of the bottle. 
Keep bottle tightly covered when not in use. 


Keep in cool place. Protect from light. Do not 
use if solution has darkened. 


Dosage: One or two drops on awakening and in 
the evening. If this fails to control the pressure, 
medication may be used more frequently. 


The frequency of instillation and the concentration 
depends on the response of the patient. The 
ophthalmologist must ascertain just how much 
E-PILO is necessary for each individual patient. 


Caution: Federal law prohibits dispensing without 
prescription. 


How Supplied: 10 ml. plastic squeeze bottle with 
dropper tip. 


SMP Division 


Cooper Laboratories (P.R.), Inc 


San German, Puerto Rico 00753 414.1/СОВ-565 


“учтен: 





epinephrine base. 


E-PiLO... Eu. ы 2d | 


when epinephrine must be OPHT! 

added to a daily routine SMP Divi sion 
" . ° Cooper Laboratories (Р.В.), Inc 

that already includes pilocarpine. CAUTIO San German, Puerto Rico 00753 


Prescribing information on facing page 
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The Logical Electron Microscope. 


Introducing the expanded 
3.5A Zeiss EM-10 system. 


We call it the Logical Electron Mi- 
croscope because it was designed with 
the researcher and his needs in mind. 
Forty years of electron microscope ex- 
perience went into its planning. The ге. 
sult is an instrument that, in the 3.5A, 
500,000X range, is the easiest-to-oper- 
ate, most versatile electron microscope 
ever made. 


The only truly automatic 

camera system. 

You can select any one of three 
cameras (34%4” x 4", 70mm rollfilm, and 


35mm) instantaneously. 
Pushing just one button 


1. switches off the white panel 
light, 

2. raises the fluorescent screen, 

3. imprints the negative with a 









5-digit consecutive number, the magnifi- 
cation, the accelerating voltage, the year, 
and an operator key letter, 

4. sets the automatic exposure ac- 
cording to selected-area electron-density 
measurement in screen center, 


5. takes a perfectly exposed elec- 
tron micrograph, and 


6. advances the negative. 


You can take pictures all day, every 
day with unequalled efficiency. The large 
built-in dessicator holds 500 pre-loaded 
cassettes, so you always have an ample 
supply at hand. And since all irformation 
you need is recorded autometically on 
the negative, you don't ever have to 
pause for record-keeping. 


Designed for 

flexibility. 

The most valuable accessories, 
such as the uniquely easy-to-use High 


An X-Ray analyzer of 
your choice can be at- 
tached at a 45° angle, 
so the specimen can 
remain horizontal for 
normal viewing and re- 
cording. 


Resolution Goniometer and any X-Ray 
analyzer of your choice, can be added 
without exchanging specimen stages or 
lenses. Without re-alignment. Without 
restricting the microscope in any way 
for other uses. 

The High-Resolution Goniometer, 
for example, can be permanently at- 
tached to the column for convenient 
motorized sample manipulation without 
affecting the focal length, magnification, 
or resolution. It takes just a few seconds 
to change from the Goniometer specimen 
holder to any other, standard or special. 
You can see why it's the Logical Electron 
Microscope. The logical thing for you to 
do now is to get complete details. 


Nationwide Service. 







The low-priced Zeiss EM-10 means savings to start with, and continual 
dividends in time saved and trouble-free performance year after year. 


THE GREAT NAME IN OPTICS $ 


330,000X 


Synapse between two glomus cells of the rat carotid body at 
various angles of tilt. Without tilt the pre- and postsynaptic mem- 
branes are indistinct, because the plane of the section is tan- 
gential to the plane of the synapse. At —40°, the synapse 
appears as if cut in cross-section. At + 40° a view of the synapse 
is obtained nearly orthogonal to that of —40° tilt. Taken with the 
EM-10 by Dr. Donald McDonald, Cardiovascular Research Insti- 
tute, University of California, San Francisco. 


(Since publication printing cannot show the incredible detail, 
send for full size glossies.) 





Carl Zeiss Inc., 444 5th Avenue, N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 


 Theanti- 
- inflationar 
prednisolo 


Now you can prescribe Alcon 
quality prednisolone with 
the added advantage of economy 


Description: A sterile ophthalmic suspension. Each ml 
Prednisolone Acetate 0.125% or 1.0% (licensed under ent 3,134,718) 
Preservative: Benzalkonium Chloride ( . Vehicle: Hydroxypropy! Methyl- 
cellulose. Inactive: Dried Sodium Phosphate, Polysorbate 80, Disodium 
Edetate, Glycerin, Citric Acid (to adjust pH), Purified Water. Contraindica- 
tions: Acute epithelial herpes simplex, vaccinia, varicella, and other viral 
diseases of the cornea and conjunctiva; tuberculosis; fungal diseases; 
acute purulent untreated infections. Warnings: Prolonged use may cause 
increased intraocular pressure; intraocular tension should be checked 
frequently. Not recommended for long-term use in pregnant patients 
If sensitivity is observed, discontinue use. Precautions: Use in stromal 
+ . herpes requires great caution. If inflammatory reaction does not respond 
within a reasonable period, other therapy should be instituted. Use with 
caution in glaucoma. Adverse Reactions: In diseases causing thinning of 
the cornea, perforation has been known to occur. Ocular herpes simplex 
has occurred during steroid therapy. Dosage: 1 to 2 drops 3 to 4 times daily. 


contains: Active: 


( 






















e Econopred 


(prednisolone acetate 
ophthalmic suspension) 


T'Econopred 


dedicated to advances in ophthalmic therapy 


® 





Mild and safer by design 


It took five years of experimentation, trial and re-trial 
to develop the first of a new, safer generation of 
ophthalmic steroids — HMS (medrysone). 

Now, six years after its introduction, clinical success 
continues to confirm HMS effectiveness in the treatment 
of superficial ocular inflammation. Disorders like allergic 
conjunctivitis, vernal conjunctivitis and episcleritis 
respond to HMS. 

And for those conditions just beyond the control of 


HM: ; (medrysone 1%) 


Liquifilm* Ophthalmic Suspension 


CONTRAINDICATIONS HMS* (medrysone) is contraindicated in the 
following conditions: Acute superficial herpes simplex. Viral diseases 
of the conjunctiva and cornea. Ocular tuberculosis. Fungal diseases of 
the eye. Hypersensitivity to any of the components of the drug 


WARNINGS 1. Acute purulent untreated infections of the eye may be 
masked, enhanced or activated by the presence of steroid medication 
2. Corneal or scleral perforation occasionally has been reported with 
prolonged use of topical steroids. In high dosage they have been asso- 
ciated with corneal thinning. 3. Prolonged use of topical steroids may 
increase intraocular pressure, with possible resultant glaucoma, damage 
to the optic nerve, and defects in visual acuity and fields of vision. How- 
ever, data from 2 uncontrolled studies!-? indicate that in patients with 
increased intraocular pressure and in those susceptible to a rise in intra- 
ocular pressure upon application of topical steroids, there is less effect 
on pressure with HMS than with dexamethasone or betamethasone 
4. Prolonged use of topical corticosteroids may rarely be associated with 
development ag posterior subcapsular cataracts. 5. Systemic absorption 
and systemic side effects may result with the use of topical steroids 
6. HMS* (medrysone) is not recommended for use in iritis and uveitis 
as its therapeutic effectiveness has not been demonstrated in these 


decongestants, HMS provides the mild anti-inflamma- 
tory activity that may be needed — without compromising 
safety. (HMS has less tendency than does dexametha- 
sone to raise IOP.) In fact, it's the only ocular steroid 
approved for epinephrine sensitivity in your glaucoma 
patients. 

The next time you prescribe a steroid for mild ocular 
inflammation, choose the product that fits the condition. 

Choose HMS... mild by design. 


conditions. 7. Steroid medication in the presence of stromal herpes 
simplex requires great caution; frequent slit lamp microscopy is sug- 
gested. 8. Prolonged use may aid in the establishment of secondary 
ocular infections from fungi and viruses liberated from ocular tissue 
Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so that 
possible risk to the fetus may be justified by the expected benefit to 
the mother 


PRECAUTIONS With prolonged use of HMS (medrysone) the intra- 
ocular pressure and lens should be examined periodically. In persistent 
corneal ulceration where a steroid has been used, or is in use, fungal 
infection should be suspected 

ADVERSE REACTIONS Occasional transient stinging and burning may 
occur on instillation 


DOSAGE AND ADMINISTRATION One drop instilled in the conjunctival 
sac up to every four hours 


Al |ЄРСАМ Irvine, California/Pointe Claire, P.Q., Canada 
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When tissue is traumatized, j 
you need an 
irrigating 
solution 

that won't 
make matters 
worse. 


You need Eye-Stream: the only physiologically balanced ophthalmic irrigating 
solution. 


Eye-Stream contains all seven of the principal ionic species found in normal 
lacrimal fluid, which means it's far less likely to irritate delicate or traumatized 
extraocular tissues: after surgery, in treating corneal burns and cuts, removing 
foreign bodies, and even in the newborn nursery. 

Eye-Stream also has a preservative which protects it from contamination once the 
bottle has been opened. No preparation needed. Just open the cap and squeeze 
—for irrigation without irritation. Anytime, anywhere. 


EYE-STREAM:..... | 


in the hospital, in your office, anywhere 


Available: 1 fluid ounce and 4 fluid ounce sterile plastic dispenser bottles. /ngredients: sodium chloride, 
potassium chloride, calcium chloride, magnesium chlorice, sodium citrate, sodium acetate, purified 
water. Preservative: Benzalkonium chloride 0.0196. Directions: Flush eye(s) as needed, controlling flow 
rate by pressure on bottle. Warning: Keep container tightly closed. Do not touch dispensing tip to any 
surface since this may contaminate solutior. Not for injection or intraocular surgery 


BSS (Balanced Salt Solution, Alcon*) for all intraocular surgical use 9/73/26 
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tter.. 
_ efor long-lasting comfort 
in treating dry eyes, An artificial tear preparation should quickly 


cover and thoroughly wet the cornea; and stay in 
the eye for extended periods to provide long-lasting 
comfort. : 
That’s what Isopto® Tears offers. 
Hydroxypropyl Methylcellulose, 0.5% — the active 
ingredient in Isopto Tears — is an excellent wetting 
agent and experimental work with humans has 
shown that it stays in the eye longer than aqueous 
solutions or 1.4% polyvinyl alcohol (PVA).* 


- Isopto 
‘Tears 


hydroxypropyl 
methylcellulose, 0.5% 




































... and Ultra Tears ™ (hydroxypropyl 
methylcellulose 195) — a higher viscosity artificial 
tear for maximal lubricating action in more 
serious tear deficiencies. 


Isopto& Tears/Ultra Tears TM —Active: Hydroxypropyl 
'; Methylcellulose 0.5%, 1%. Preservative: Benzalkonium Chloride М, 
' . 0.019. Warning: If irritation persists or increases, discontinue use. p 
Dosage: Topically 1 or 2 drops in the eye(s) 3 times daily, or as 4 
needed. Available: 15 cc Drop-Tainer® dispenser and 30cc 

Drop-Tainer& economy dispenser. 


*Linn, M. L. and Jones, L. T.: Amer. J. Ophthal. 65: 76, 1968. 


dedicated to advances in ophthalmic therapy 


Alcon Laboratories, Inc. Fort Worth, Texas 76101  . 
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Now, follow the transit of 


. fundus fluorescein angiography on TV: 
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Conveniently mounted, easily inter- 
changed with your still camera, the Zeiss- 
Urban Retinal Display System affords you con- 
tinuous viewing and immediate replay of both 
fluorescein angiography and routine examina- 
tions. Specifically designed for low light levels, 
the high resolution Urban camera and monitor 
can be combined with any commercially avail- 
able videotape recorder to give you permanent, 
complete documentation for use during photo- 
coagulation, in diagnosis and teaching. 

No interference with your examination 
... the unique Zeiss Beamsplitter lets you re- 
tain the eyepiece so you can simultaneously 
view the fundus directly, in color and with the 








highest available resolution. And the small cam- 
era is so mounted that it never gets in your 
way. TV alignment is fully automatic; the cam- 
era adjusts automatically for light changes; 
and, since the light level is always kept low 
and there is no flash, your patient will be un- 
disturbed by the documentation. 

Fits all Zeiss Fundus Cameras, old or 
new ... for the details, write Carl Zeiss, Inc., 
444 5th Ave., New York, N.Y. 10018. Or phone 
(212) 730-4400 

In Canada: 45 Valleybrook Drive, Don 
Mills, Ontario, M3B 256. Or phone (416) 
449-4660. 

Nationwide Service. 
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The Ceiling Mount for all 
Zeiss Operation Microscopes 


1. Frees the O. R. floor of clutter 

2. Has absolutely noiseless 2-speed action 

3. Retracts 21” so surgical fields are fully cleared 
when no microsurgery is in progress 

. 4. Has a fast disconnect coupling for removal of the 

microscope 

5. Can be controlled with utmost precision by hand 
or foot panel 

6. Adapts to any ceiling height 

7. Accepts all attachments, including cameras and 
co-observation tubes 

8. Has proven totally reliable in operation 


For complete details, write Carl Zeiss, Inc., 444 Fifth Avenue, 
New York, N. Y. 10018. Or phone (212) 730-4400. 

In Canada: write, Carl Zeiss Canada Ltd., 45 Valleybrook Drive, 

Don Mills, Ontario, M3B 2S6. Or phone (416) 449-4660. 
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Send manuscripts by first-class mail to the Chief Editor, Henry 


E F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are re- 


I 


ceived with the understanding that they are not under simultane- 
ous consideration by another publication. Accepted manuscripts 
. become the permanent property of the ARCHIVES and may not be 


_ published elsewhere without permission from the publisher 












_ (AMA). 


D All accepted manuscripts are subject to copy editing. The 


. author will receive an edited typescript and layout rather than 
f 55 galley or page proofs for approval. The author is responsible for 
... all statements in his work, including changes made by the copy 
.. editor. 


v 


_O Designate one author as correspondent and provide his address 


_ and telephone number. He will be notified by mail of the intended 
_ publication date approximately one month in advance. Order re- 


prints at the time the typescript is returned after editorial pro- 


AM cessing. Specify address to which requests for reprints should be 
J Sent. 


= O Submit an original typescript and two high quality copies of 
= the entire manuscript, including short communications such as let- 
| _ ters to the editor, book reviews, announcements, ete. All copy (in- 
у cluding references, legends, and tables) must be typed double- 


spaced on 22 x 28 cm (8% x 11 inch), heavy-duty white bond 


paper. Ample margins should be provided. 


—. BD Titles should be short, specific, and clear. They should not ex- 


ceed 75 characters, including punctuation and spaces. A subtitle is 


— often useful to shorten the main title. Provide a brief "running 


. title" on each manuscript page. 
— O The style of writing should conform to acceptable English us- 


age and syntax. Slang, medical jargon, obscure abbreviations, and 
_ abbreviated phrasing аге to be avoided. 
O Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the proce- 
. dure(s) had been fully explained. . 
O Authors whose "first" language is not English should arrange 
for their manuscripts to be written in idiomatic English prior to 


submission. 
_ O Provide an abstract (135-word maximum) of the article. 


The abstract should include statements of the problem, method of 


. study, results, and conclusions. The abstract replaces the sum- 
mary. 


— D List references in consecutive numerical order (not alphabet- 


ically). Once a reference is cited, all subsequent citations should be 
- to the original number. All references must be cited in the text or 
_ tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should in- 


E. clude (1) author, (2) title, (3) journal name (as abbreviated in Jn- 
1 dex Medicus), (4) volume number, (5) inclusive page numbers, and 


(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal's punctuation and sequence style 
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Effective with the January 1975 issue, the provision of gratis off- 
prints (tearsheets) of articles to authors was discontinued. This 
decision was made because of the substantial and increasing cost 
of that service. Authors may continue to order reprints in accord- 
ance with the form sent to them during the processing of their 
manuscripts. 


preference in previously published reference listings. 

O Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

O All measurements are to be in metric units. 

O Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the AR- 
CHIVES. If intended for publication, such letters should be clearly 
marked "For Publication." 

O Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnifieation and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 X 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

O An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

О A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 


_uscript. The ARCHIVES will pay part of the expense of reproduction 


and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author’s share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 ст (8% х 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

O Tables should be arranged so that when printed they will not be 


` wider than three columns of AncHIVES body type. Generally three, 


six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies." 
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 MUROCOLL EPINEPHRINE 1% | 


As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #291/2 





e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis, 
PINEPHRINE 1% 


(Epinephrine Bitartrate 1.82%) 
#20 
z | Preservative-Chlorobutonol 0.5% 
STERILE OPHTHALMIC 
SOLUTIO 


angle gloucomo 
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Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (as Bitartrate 3.64%), Product #29. 


d — Usual Dosage: 1 dri 


PHARMACAL LABORATORIES, Inc 
5 121 LIBERTY ST 
QUINCY 69, MASS. USA 


 —Controindicahion: Narrow- 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as“ inactive ingredients. 





Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. В only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


“BECKER ET AL. TR. SEC. А.М,А. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES А 
121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 
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When a highly potent 
long-acting miotic 
is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE | MSD) 


* Needs no refrigeration 
* Needs no reconstitution 
* Needs no eyedropper 
* Stable at room temperature 
for three years 
HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 
in active uveal inflammation, and in 
most cases of narrow-angle glaucoma. 
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| When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE| MSD) 


* Oral carbonic anhydrase inhibitor 

* Partially suppresses secretion of 
aqueous humor 

e Best used as adjunct to miotics 

* Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

e Lowered intraocular pressure may be 
maintained for 6 їо 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 
or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to increase their alveolar ventilation since 
their acidosis may be increased. 

















For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please see following page 








OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 





(DEMECARIUM BROMIDE MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal inflammation; most 
cases-of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution to patients with 
myasthenia gravis who are on systemic anticholinesterase therapy; con- 
versely, systemic anticholinesterase drugs for myasthenia gravis should 
be added cautiously. Succinylcholine should be administered with extreme 
caution before or during general anesthesia, because of possible respira- 
tory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neo- 
nate. During pregnancy weigh potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do not use, or 
use cautiously, when an intraocular inflammatory process is present. 


Compression of the lacrimal sac during and following instillation for a 
minute or two minimizes drainage into the nasal chamber. Wash hands 
immediately after instillation. Discontinue use if salivation, urinary incon- 
tinence, diarrhea, profuse sweating, muscle weakness, respiratory difficul- 
ties, shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and pesticides 
(gardeners, organophosphate-manufacturing plant or warehouse workers, 
farmers, residents of communities which are undergoing insecticide spray- 
ing or dusting, etc.) should be warned of added systemic effects possible 
from absorption through the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing changes may be advisable. 


Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchial asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epi- 
lepsy, parkinsonism, and other disorders that may respond adversely to 
vagotonic effects. Use extreme caution before intraocular surgery because 
of the possibility of hyphema. 


Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and erythro- 
cytes, with resultant systemic effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, brow ache, headache, and induced myopia 
with visual blurring; activation of latent iritis or uveitis; retinal detach- 
ment has been reported occasionally. Iris cysts may form, enlarge, and ob- 
scure vision, more frequently in children; cysts usually shrink when the 
miotic is discontinued but, rarely, may rupture or break free into the 
aqueous. Frequent examination is advisable. 

Prolonged use may cause conjunctival thickening and obstruction of 
nasolacrimal canals. If systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vomiting, diarrhea, dyspnea, 
bradycardia, cardiac irregularities), parenteral administration of atropine 
is indicated: 0.4 to 0.6 mg or more for adults, proportionately less for 
children; artificiarespiration may be required. Similar therapy is indicated 
for overdosage. 


Lens opacities have been reported, and routine slit-lamp examinations 
should accompany prolonged use. Paradoxical increase in intraocular pres- 
sure may occur and be alleviated by a mydriatic. 

Dosage and Administration: Initial titration and dosage adjustments must 
be individualized to obtain maximal therapeutic effect. Patient must be 
observed clcsely during initial period. If response is not adequate within 
first 24 hours, consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, consult pre- 
scribing information for full details. 


Supplied: In 5-m! OCUMETER® Ophthalmic Dispenser containing 0.125 or 


0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative. 


For more detailed information, consult your MSD representative or see full pre- 
scribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 
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(DICHLORPHENAMIDE | MSD) 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, Fyperchloremic acidosis, or conditions in which serum levels 
of sodium or potassium are depressed. Should not be used in patients with 
severe pulmcnary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 
Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 
Precautions: Potassium excretion is increased and hypokalemia may 
develop with brisk diuresis, when severe cirrhosis is present, or during con- 
comitant use of steroids or ACTH. Interference with adequate oral electro- 
lyte intake will also contribute to hypokalemia. Hypokalemia can sensitize 
or exaggerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treated by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 
Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, 
renal calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, 
thrombocytop2nia, headache, weakness, nervousness, globus hystericus, 
sedation, lass tude, depression, confusion, disorientation, dizziness, ataxia, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue. 

MSD 





How Supplied: Tablets containing 50 mg dichlorphenamide 
each, in bottles of 100. 


For more detailed information, consult your MSD representative ERCK 
or see full prescribing information. Merck Sharp & Dohme, TANTA 
Division of Merck & Co., INC., West Point, Pa. 19486 DOHM 





Solid Arm Support for Surgeon and Assistant 


ИЙЕ ТОС 


(Complete with Autoclavable Foam Headrest) 


E STURDY CONSTRUCTION E BASE PLATE EXTENDS 
UNDER PATIENT FOR 
E LIGHT ENOUGH TO CARRY STABILITY 
b E ADJUSTS QUICKLY TO ANY E FLIPS UP OUT OF THE 
HEIGHT OR POSITION WAY WHEN NOT IN USE 
S-4655 Wristrest, Operating, CHAN: complete S-4655-H Headrest, Surgical: for use with 
with autoclavable firm blue polyether foam S-4655. Steadies patient's head while pro- 
БӨ@йгӨ8ї.5+ еж оаа tele $325.00 viding an easily accessible facial area. Auto- 
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STORZ INSTRUMENT COMPANY 
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Diamox preserves the panorama 


Diamox-all forms 


DIAMOX retards loss of peripheral 


vision in glaucoma* by reducing 


secretion of aqueous humor and thus intraocular pressure. 





*In chronic simple (open-angle) glaucoma and secondary glaucoma. 


Before prescribing, consult package insert. 


Indications: Tablets and Paren- 
teral only: For adjunctive treatment 
of: edema due to congestive heart 
failure; drug-induced edema; centren- 
cephalic epilepsies (petit mal, un- 
localized seizures). All forms: Chronic 
simple (open angle) glaucoma, secon- 
dary glaucoma, and preoperatively in 
acute angle closure glaucoma where 
delay of surgery is desired in order 
to lower intraocular pressure. 

Contraindications: When sodium 
and/or potassium serum levels are 
depressed, in marked kidney and 
liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic 
acidosis. Long-term use in chronic 
noncongestive angle closureglaucoma. 

Warning: Although teratogenic 
and embryocidal effects demonstrated 
in mice at more than ten times the 
equivalent therapeutic doses have not 
been evidenced in humans, do not use 
DIAMOX in pregnancy, especially 
during the first trimester, unless 
expected benefits outweigh these 
potential adverse effects. 


Precautions: Increasing the dose 
may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse 
reactions common to all sulfonamide 
derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic 
purpura, hemolytic anemia, leuko- 
penia, pancytopenia, agranulocytosis. 
Early detection is advised and if such 
occur, discontinue drug and institute 
appropriate therapy. 

Adverse Reactions: Short-term 
therapy: (minimal) paresthesias, 
particularly a “tingling” feeling in the 
extremities; some loss of appetite, 
polyuria, drowsiness, confusion. 
Long-term therapy: An acidotic state 
may supervene usually corrected by 
bicarbonate. 'Iransient myopia. 
Other: (occasional) urticaria, melena, 
hematuria, glycosuria, hepatic insuf- 
ficiency, flaccid paralysis, convulsions. 





‘Diamox Sequels add convenience to control — 


Acetazolamide Sustained Release Capsules 500 mg. b.i.d. 
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` Diamox’ Sequels Offer: š 


Acetazolamide 
Simple b.i.d. Schedule Smooth,Round-the-Clock 125 mg./250 mg. Tablets 
Once-in-the-morning, Control ® А s 
once-in-the-evening regimen Continuous drug action 


reduces likelihood of skipped helps even out erratic peak- Acetazolamide Sustained Release Capsules 
doses. pressure periods. 500 mg. b.i.d. 


Prolonged Therapeutic And DIAMOX Acet- Sodium Acetazolamide Vials of 500 mg. 
Effect azolamide does not interfere каке with sodium Las to adjust 


Sustained release of med- with the activity of miotics pH to approximately 9.2 
ication achieves continuous ог other topicals. In fact, it The First Family of 
drug action to effectively often provides a complemen- Systemic Glaucoma’ Therapy... 
decrease secretion of aqueous tary effect when used with 
, humor. miotics. 


LEDERLE LABORATORIES 
A Division of American Cydhamid Company 
Pearl River, New York 10965 


172-5 


The Retina Research and Education Fund and Laboratory 
St. Mary’s Hospital & Medical Center, San Francisco 


presents a COMPREHENSIVE COURSE 


THE MACULA 


Morning LECTURES — Classification, Diagnosis, and Fluorescein Angiography 
Afternoon WORKSHOPS — Management, Treatment, Reading of Stereo Angiograms 


FRIDAY and SATURDAY, OCTOBER 31 — NOVEMBER 1, 1975 


Emanuel Rosen England Chris Zweng Palo Alto 
Hunter Little Palo Alto Kurt Gitter New Orleans 
Steve Ryan Los Angeles Maurice Rabb Chicago 
Lawrence Yannuzzi New York Tom Burton lowa City 
John Justice Houston Howard Schatz San Francisco 
J. Brooks Crawford San Francisco (Course Director) 


Fee: $135.00 ($145.00 at the door), Residents and Technicians $60.00 


To be held at the Hyatt on Union Square, Downtown San Francisco. Fee includes luncheons & reception. 


For further information Ms. Deborah Miller (Secretary to Dr. Schatz) 
registration, and hotel 3637 Sacramento, San Francisco, 94118 
reservations, write or call: (415) 921-4860 


Self-correcting needle 


MAN OPHTHALMIC 
cum Plastic Fellowship 


papilla within 


| E 4 М. | ШУ] Available starting 
PERMA TWEEZ* ELECTROLYSIS INSTRUMENT July 1, 1975 for 6 months. 
This permanent hair remover features the only patented self- 


correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 


also helps prevent infection. Simple enough to be used by laymen No stipend Affiliated with three Medical 


(for cosmetic purposes only). 


Thousands of units sold for such varied professional application Schools in Northeastern United States. 
as removal of inverted eyelashes to cosmetic use. Training is with Ophthalmic Plastic Sur- 


Clinically tested (copy on request). - 
geons and General Plastic Surgeons. 
PERMA TWEEZ & ATTACHMENT $19.45 


O Invoice after 30 days { 

iS back elicisded Include letters of recommendation and pho- 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE tograph with application to: 

GENERAL MEDICAL CO., DEPT AO-62 

5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


DRILL D Bener EU. uo re Lp PE Administrator 


STREET 5001 Frankford Ave. 


c/s ZIP Philadelphia, Pennsylvania 19124. 





Bausch & Lomb 


soflens’ 
(polymacon) 


CONTACT LENS 
oe — — — 


e Sm 
sug 

B ofc 

24 

ig USUS. 
TZ 3 
ipo 
quU i.d S 
Б дц ^ 
Жека ке 
То ГР 
ҮЧЕ с ean 
a pu аш М | 


ан [ШҮ 











Clinical experience’: | 
71396 of patients demonstrate pain relief’ 


Clinical studies conducted by 21 ophthalmologists in hospitals and 
private clinical practices confirm SOFLENS® (polymacon) Contact Lens 
effectiveness in relieving the pain of bullous keratopathy. Of 348 patients, 269 
or 77.3% experienced relief from pain following application of the lens. 
Seventy-nine patients or 22.7% were unsuccessful in wearing the lens. The 
primary reasons given for lack of success were poor tolerance, discomfort, no 
change in symptoms, poor visual acuity, or poor fit. 


Therapeutic Advances: 


Now SOFLENS Contact Lenses are recommended for relief of the painful 
symptoms of bullous keratopathy. Although all lens series (B, F, J, N, C, and T) 
may be utilized as transparent barriers to protect the cornea from eyelid 
friction, the new plano T series is particularly well suited for this therapeutic 
application. 

Because the T lens is large (14.7mm), relatively thin (.18mm), and fits 
comfortably on most eyes, it should be the lens of first choice. 7 


Therapeutic Advantages: 


The SOFLENS Contact Lens is biologically and chemically inert, 
dimensionally stable, and reliable. These qualities which make the lens a lens of 
choice in vision correction, when indicated, now provide an effective modality 
to aid the physician in meeting his therapeutic goals. Placement of the lens 
generally results in rapid pain relief for the patient. 


Therapeutic Convenience: 


Medication with preservatives may be used in the usual dosage regimens 
when indicated. Repeated use of epinephrine drops, as well as a single ^ 
fluorescein instillation, will cause discoloration of the lens. Since all 
SOFLENS Contact Lens series and powers are available for the treatment of 
bullous keratopathy, vision correction may also be possible. 

SOFLENS Contact Lenses are contraindicated in the presence of any active, 
untreated infection or abnormality of the anterior segment of the eye with the 
exception of ametropia, aphakia, and painful bullous keratopathy. 

SOFLENS Contact Lenses are easily applied by the physician. Because of 
flexibility and thin edges of the lenses, most patients adjust to them quickly. 

While the patient’s pain is controlled, the physician gains time to consider other 
therapeutic procedures. Thus, the SOFLENS Contact Lens preserves future $ 
therapeutic options. 


*Data on file at Bausch & Lomb Incorporated. Available on request 
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For Bullous Keratopathy 
. youcan prescribe with confidence 


soflens’ 
mE (polymacon) 
choose йе new plano est CONTACT LENS 


Contact Lens series 








_ (polymacon) 


THERAPEUTIC USE 


DESCRIPTION: The SOFLENS* (polymacon) Contact Lens is a hemispherical 
flexible shell which covers the cornea and may cover a portion of the adjacent 
sclera. It consists of 61.4% poly (2-hydroxyethy! methacrylate) and 38.6% water 
by weight when immersed in normal saline. The material has a refractive index of 
1.43 and the lens has a visible light transmittance of more than 97%. 


ACTIONS: In its hydrated state a SOFLENS Contact Lens is soft and pliable. When 
placed on the human cornea, the hydrated SOFLENS Contact Lens acts as a 
refracting medium to compensate spherical ametropias and as a pain reliever by 
providing a well tolerated barrier between the exposed corneal nerves and the 
lids. 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses may be useful in the 
treatment and management of painful bullous keratopathy. 


CONTRAINDICATIONS: SOFLENS Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment 
of the eye with the exception of ametropia, aphakia, and painful bullous 
keratopathy. 


WARNINGS: Patients should be instructed to consult their physician if the eye 
becomes uncomfortable or irritated. If undue delay is anticipated, the lens should 
be removed immediately and stored in normal saline. 

SOFLENS Contact Lenses must not be used in combination with solutions 
commonly used for cleaning, wetting and storage of hard contact lenses as these 
will produce severe corneal irritation. 

The patient should be instructed to use only eyedrops prescribed by the 
physician when the lens is on the eye. 

Medication with preservatives may be used when indicated in the usual dosage 
regimens. Repeated use of epinephrine drops, as well as a single fluorescein 
instillation, will cause discoloration of the lens. 

Deposits, which frequently occur on the lens with continuous wear, may causa 
discomfort and necessitate replacement as often as every two or three months. 

SOFLENS" (polymacon) Contact Lenses should not be used in the presence of 
noxious and irritating vapors. Safety in pregnancy has not been substantiated. 
Insufficient lacrimal secretion or hypoesthesia may be restricting factors to the 
wearing of soft contact lenses. 

Malfunction and rusting of the metal interior of the Aseptor* —Patient Unit as 
well as discoloration and cracking of the lens case has been reported after varying 
periods of use. If such occurs, appropriate replacement is indicated to avoid 
interference with the disinfection procedure. 

Infectious corneal ulcers have been reported, usually associated with failure tc 
follow the recommended procedures for care of the lenses. 


PRECAUTIONS: Placement and Removal-SOFLENS" (polymacon) Contact 
Lenses should be applied and removed only by the physician. However, all 
patients should be instructed in the techniques of placing and removing a lens, so 
they can do so should it become necessary. 

When the SOFLENS Contact Lens is used for the treatment of painful bullous 
keratopathy, it is to be worn continuously, for 24 hours a day, following the initial 
application. The patient should be followed closely during the initial stages of 
treatment. The lens should be comfortable and the pain of bullous keratopathy 
should be relieved almost immediately. If the lens is not comfortable and pain 
persists, another lens should be tried for appropriate fit. 

Daily placement and removal of the lens by the patient may be permitted. 
However, if daily removal increases the risk of additional damage to the already 
compromised corneal epithelium and when the degree of pain relief is significant 
during the time the lens is worn, continuous wear should be employed. 


Storage—SOFLENS* (polymacon) Contact Lenses must be stored ONLY in normal 
saline solution. If left exposed to air, the lenses will dehydrate, become brittle, 
and break readily. If a lens dehydrates, it should be resoaked in normal saline 
solution until it returns to its soft, pliable state which may take as long as forty 
minutes. 

Fresh normal saline must be prepared for cleaning and storing the lenses. The 
carrying case must be emptied and refilled with fresh normal saline solution just 
before disinfecting the lenses. 

The one ounce squeeze bottle is intended for preparation of normal saline only. 
As this saline is not aseptic, it should not be used to clean a lens that is to be 
replaced immediately on the eye, nor should this solution ever be placed in the 
eye. If the patient wishes to remove a lens, clean it, or wet it and replace it on the 
eye, the solution in the carrying case should be used, as it will have been 
disinfected. 
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CONTACT LENS 


Hygiene—Hands must be washed, rinsed thoroughly, and dried with a lint-free 
towel before handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses 
since eye irritation may result. If hair spray is used while the lenses are being 
worn, the eyes must be kept closed until the hair spray has settled. 


Handling—A SOFLENS* (polymacon) Contact Lens may be damaged by nicking or 
tearing if care is not exercised during placement on or removal from the eye, 
replacing or removing it from the carrying case or in the cleaning process. Lenses 
must be placed very carefully in the carrying case to avoid damaging the edges of 
the lenses. 


Disinfecting—Fresh normal saline must be prepared daily. After removal from the 
eye, the SOFLENS® (polymacon) Contact Lens must be irrigated with saline and 
rubbed gently to remove mucus and film from the lens’ surface. The carrying cast 
must be emptied and refilled with fresh normal saline solution just before 
disinfecting the lenses. 

The SOFLENS Carrying Case should be washed at least once a week with hot 
water and then rinsed thoroughly with distilled water. Soap or other cleaners 
should never be used to clean the carrying case. 

Disinfecting with the SOFLENS Aseptor* —Patient Unit is necessary to kill 
microorganisms. 

If a SOFLENS Aseptor is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water for 15 minutes. When this boiling 
method of disinfection is used, the lenses can be damaged if the boiling water is 
allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent 
leakage of the saline from the case and subsequent dehydration of the lenses. 


Fluorescein—Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with sterile normal saline solution and wait at least one hour before 
replacing the lenses. Earlier replacement may cause the lenses to absorb residual, 
fluorescein. 


ADVERSE REACTIONS: Infiltrates, neovascularization, and corneal ulcers have 
been reported. 

Serious corneal damage may result from wearing a SOFLENS” (polymacon) 
Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. 
Removal of the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or 
wearing a hypotonic lens. If a lens adheres for any reason, apply normal saline and 
wait until the lens moves freely before removing it. 

A faint blue haze, believed to be located in Descemet's membrane, has been 
reported in the Spokane, Washington area in approximately 26 wearers with 
otherwise normal eyes. As yet, the cause is unknown and the phenomenon has not 
been found elsewhere. The wearers report no subjective symptons and there is no 
detectable effect on their visual acuity. 

HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile 
normal saline solution. The glass vial is marked with the manufacturing lot 
number of the lens and the dioptric power (black for plus power lenses; red f 
minus; gold for plano). 

The SOFLENS Care Kit is available for lens disinfecting, cleaning and storage, 
consisting of the following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor* —Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient 


Instruction Book Cat. #140300-100 
Caution: Federal Law Prohibits Dispensing Without a Prescription 
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BAUSCH & LOMB 
SOFLENS DIVISION 4 
Rochester, №.Ү. 14602 


Printed іп U.S.A. 


For design and engineering, 
you can’t beat this system... 


_ "The KRYmed MC-3000 Cryosurgical System 
for Ophthalmology It’s so ophthalmo-logical! 


We asked our engineers to come up with the ultimate 
ophthalmic cryo unit. And they gave us more than we had 
hoped for: a total, self-contained system of unique modular 
and modern design. Handsomely streamlined, compact and 
portable. Simple, convenient operation. Solidly engineered 
for years of dependable service. And the entire system is 

& A unconditionally guaranteed for one year. We think you'll 
agree — it would be hard to beat this system. 


A Complete Line of Probes 
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1 m.m. cataract (curved also) 
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Console Features 
* Nor-electric 

* Uses CO: or N:O (no adapter necessary) 
e Foctswitch operation 


curved retina 
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Glaucoma 
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1 т.т. special ultrasonic probe 


NOTE: 1 m.m. and .7 m.m. intra-vitrious 
E probes. .7 m.m. cataract probe and 
custom probes are also available. 


Probe Features 

e Patented rapid freeze / defrost 
e Permanent Teflon-insulated tip 
e Small, lightweight handpiece 

e Clear view probe shaft design 
e Quick disconnect 

* Autoclavable 


Probes — $295-$395 


For more information, mail 

the coupon today. For faster + 

results, call us collect 
-+ . at (203) 579-0414. 


U.S. Pat. #3,696,813 


e Luminous temperature monitoring dial 
e Variable temperature control 

e Needs single “Е” tank only. No tools 

e Color coded probe connectors 

e One year unconditional guarantee 

e Console $995. 





E KRYmed 
Cryomedics Inc. 
Dependable Medical Instruments 
ll 80 Washburn St., Bridgeport, Conn. 06605 


H Please send me more information on the KRYmed MC-3000 [7] 
Please have a representative cal! me [7] 








- Foruninterrupted controlof1.O.R | 
„never more than one or two instillations | 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 


Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 
Douglas R. Anderson, M.D.) 


This area is the site of the prime 

pathologic changes which are 
responsible for glaucoma andthe 4 

focus of most of the medical 

procedures for treatment of the disease. 
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Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) ' 
glaucoma or glaucoma secondary to aphakia. Just one or, at most, 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
* one in the morning) are generally needed. 

" Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 

~ itisnot more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 

is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE 222252555 


- (echothiophate iodide for ophthalmic solution) 
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PHOSPHOLINE IODIDE’ 
(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use 

Indications: Glaucoma—Chronic open-angle glaucoma 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a 
significant accommodative component 
Contraindications: 1. Active uveal inflammation 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating. 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myooia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for thetreatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally; 
PROTOPAM ® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. ] 
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AYERST LABORATORIES 
NewYork, N.Y. 10017 
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$ New 


Nidek Xenon 
Photocoagulator 


Ideal back-up instrument for argon or 
larger xenon photocoagulators . .. in the OR, 
office or outpatient clinic. 





* Uniform burn... higher maximum power 
than other portable photocoagulators 
* Interchangeable direct and indirect ophthalmoscopes 
* Compact... portable... stable 
* Operates on standard 115 volt outlet 
* Solid state design 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


150 Causeway Street, Boston, Massachusetts 02114 
Telephone (617) 523-5031 








THE AMERICAN SOCIETY OF OPHTHALMIC 
PLASTIC & RECONSTRUCTIVE SURGERY 
6th ANNUAL SCIENTIFIC SESSION 










Sunday, September 21, 1975 8:00 AM to 4:30 PM 
Fairmont Hotel Dallas, Texas 






A.M.A. approved for Continuing Medical Education 






Plan to attend this meeting on the first day of the Academy and hear many aspects of 
ophthalmic plastic surgery discussed by outstanding men in the field. 





Guest speakers include Lester Cramer, M.D., Plastic Surgery, Setrag Zacarian, M.D., 
Dermatology, and Richard T. Farrior, M.D., Otolaryngology and Maxillofacial Surgery. 


The registration fee before September 1st is $60.00. Registration after that date will 
be $75.00. Enroliment limited to 500. 











For more information write: Charles R. Leone, Jr., M.D. 
504 Madison Square Medical Building 
San Antonio, Texas 78215 
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The Department of Ophthalmology SECTION OF OPHTHALMOLOGY 
at 
The University of lowa Puerto Rico Medical Association 
sponsors an Announces its Annual Summer Meeting for 


International Symposium the Practicing General Ophthalmologist 
on July 25, 26, and 27, 1975 













Cataracts: Cerromar Hotel 
Dorado, Puerto Rico 00646 


Evaluation of Visual Function 
Operative Management 





Optical Rehabilitation Guest Speakers: 
Peter Ballen, M. D. 
honoring Robert S. Coles, M. D. 
Paul Henkind, M. D. 
P. Boeder, Ph.D. Robert S. Jampel, M. D. 
Professor Emeritus Thomas H. Pettit, M. D. 
А Felix Sabates, М. О. 
in Abraham Schlossman, M. D. 
lowa City, lowa 
November 12-15, 1975 REGISTRATION FEE: $75.00- Payable to Annual 


Ophthalmology Convention of Puerto Rico 


Organized by Hansjoerg E. Kolder, M.D. in collaboration with For further information write to: 
eminent physiologists, surgeons and optical scientists, Caleb Gonzalez, M. D. 

among them Drs. Alpern, Binkhorst, Dodt, Emery, Enoch, El Centro 1 Penthouse Suite 1502 
Mackensen, McPherson, Peyman, Rubin, Safir, Schober, 500 Munoz River Avenue 

Shoch, Sqper, Westheimer. Hato Rey, Puerto Rico 00918 














Dura-T contact lens is more than 
a flexible hard lens. It’s a major 
advancement in design 
and fitting technology. 
With Dura-T,I can fit 
the final lens first. 









That’s because Milton Roy has improved comfortable for the patient to accept, 


the properties of the base material. immediately. Coupled with this advanced 
The unique process makes Dura-T 30% technology in lens material, 

thinner, far lighter and more flexible Milton Roy has created Total Lens Design 
in character. It covers less of the cornea. (ме call it TLD) which enables you to 
And there’s less edge. The result? A fit the final Dura-T lens first. 


superior lens that’s much faster and 


ў : z Milton Roy Company, Contact Lens Division. 
easier for you to fit. Easier and more 


The most progressive name in sight. 


This coupon will bring you all you need to know about Dura-T. 


we Contact Lens Division 
Instrument Division 
IN [s] @ Optical Service Division 
CERT RALMICS Solutions Division 


Milton Roy Company * Ophthalmic Group * Contact Lens Division 
Р. О. Box 1899, Sarasota, Florida 33578 * (813) 755-1526 





Muro 
Ointment 


o Sodium Chloride 576 


üeHTHALNOCS 


(phthalmic МОРО OINTMENT NO. 128 /| SUPPLIED 1/8 OZ. 


Ointment 


pes An ointment of hypertonic sodium chloride solution in a 
base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
[T d 0 lulose. Preservatives - methylparaben and propylparaben. 
AT) omen | 


iE | sow dne | TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
{ 1e «wl eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street • Quincy, Mass. 02169 


[e] MURO PHARMACAL LABORATORIES, INC. 
Area Code 617 • 479-2680 





ell Give You 


an even 


break 


Every lime 


You can count on razor blade 
fragments of equal size and ideal 
shape when you use Sparta's 
stainless steel pre-cut Micro Blades. 
What's more, they're individually 
sterilized in separate packages and 
mounted for easy grasping with 
either our own special blade fragment 
holders or with any blade breaker! 
Incidently, have you noticed our 
new Micro Blade Holders in 9.5 cm 


with Sparta Pre-Cut Razor Blade Fragments 


and 12.5 cm lengths? A special 
automatic blade grasping device 
assures perfect edge alignment while 
their light weight makes them 
extremely comfortable to work with. 
But if its the more familiar blade 
breakers you're looking for, we've 
got them too! 

For more information ask your 
Sparta Representative for a demon- 
stration or write to us direct. 





SPARTA INSTRUMENT CORPORATION 
305 FAIRFIELD AVENUE / FAIRFIELD, N.J. 07006 / (207 575-1344 


an 


communicate 


more effectively with your 
Cataract patients (and 
their families )..... and 


save time in the 
process! 


"s 
N ouf pocto" 


Written in laymen's language with supporting illustrations to 
enable patient and family to understand Cataract surgery. 


Takes patient “by the hand” through forthcoming operation 
and aftercare. 


Answers questions most commonly asked. 


Helps ensure a better prepared, cooperative and more 
appreciative patient. 


Highly supportive of the surgeon. 


Low cost and tax deductible. 





Minimum order — 5 booklets Pinecliff Publishing Co. | 
Any combination of Conventional or P.O. Box 1258 
| Phaco-Emulsifier may be mixed in your order. Pacific Palisades, CA 90272 | 
| Please forward your check with this order form | 
Quantity Totals | 


@ $1.25 each $ 
@ $1.25 each $ 





copies Conventional Treatment 
copies Phaco-Emulsifier Treatment 





[ (Calif. residents add 6% sales tax) $ 
Postage and handling $ 
l TOTAL ENCLOSED $ 
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INTRAOCULAR LENS IMPLANTATION 
INDICATIONS, SURGICAL PRINCIPLES, LONG TERM RESULTS. 
INTERNATIONAL COLLEGE OF SURGEONS 
RESEARCH FOUNDATION 


QUEEN ELIZABETH HOTEL, MONTREAL, CANADA 
SATURDAY NOVEMBER 15, 1975. 


Miles A. Galin, M.D., New York 
Henry Hirschman, M.D., Los Angeles 
Norman S. Jaffe, M.D., Miami 
Marvin L. Kwitko, M.D., Montreal 
Donald L. Praeger, M.D., New York 


FACULTY: 


This seminar covers the basic principles and indications of the in- 
traocular lens. The lens models presently used (Binkhorst, Cope- 
land, Worst, Fiederov) will be described and the means used in im- 
plantation at the time of intracapsular, extracapsular and 
phacoemulsification cataract extraction will be demonstrated. The 
methodology of implanting an intraocular lens in an aphakic eye 
will be covered. Pre-operative, operative and post operative care 
will be emphasized. The long term results of the faculty members 
will be detailed. Formal lectures are combined with individual in- 
structions 


Enrollment is limited and advance registration is required. 


Fee: $100.00 (Residents $50.00) 


Address Inquiries to Program Chairman: M.L. Kwitko, M.D., 5591 
Cote Des Neiges Rd., Suite 1, Montreal, Canada. H3T-1Y8. 





REWARDING SITUATIONS 
... for Ophthalmologists 


Your choice of private practice, 
group, hospital and industrial 
situations immediately available 
throughout the U.S. A per- 
sonalized, confidential and AB- 
SOLUTELY COST-FREE service, 
providing a depth of specialized 
expertise in matching the goals 
and qualifications of Physicians 
with the opportunities and re- 
quirements of clients. Sent c. v. to 
Paul Switzer, President. 


WORLD WIDE HEALTH 
CONSULTANTS, INC. 


(The Selective Physician's 
Placement Service) 
919 Third Ave. New York, N.Y. 10022 
Tel. (212) 421-1240 
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КЕНЕ 
AMOI 


CRYOSURGERY 


WE CAN MAKE OUR POINT 
WITHOUT A LOT OF WORDS: 


ө Amoils is an important name in Cryosurgery. 












€ |n fact, Amoils Cryo units are number 1—worldwide. 


CRYOSURGERY e Keeler Optical is the exclusive Amoils sales 


distributor—also worldwide. 


e Hundreds of hospitals and doctors that depend on 
Amoils depend on Keeler. 
€ You can too. 


Call or write today: 
David Keeler, Broomall, Pa. or Wally Parama, West Coast. 


CRYOSURGERY All Keeler-Amoils units carry a one year warranty 





AMOILS 
OPHTHALMIC 


Keeler 


UNITS/SERVICE AVAILABLE THROUGH: 
Keeler Optical Co. Inc. Storz Instrument Co. House of Vision Inc. Edward Weck 


456 Parkway 3365 Tree Court Industrial Blvd. 137 Wabash Ave. 49-33 31st Place 
Broomall, Pa. 19008 St. Louis, Mo. Chicago, Ill. Long Island City, New York 


K e F LE R 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


LENS IMPLANT 
INSTRUCTIONAL SYMPOSIUM 


SPONSORED JOINTLY BY 


BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 


AND 


ST. FRANCIS HOSPITAL 
MIAMI BEACH, FLORIDA 


DECEMBER 7 - 10, 1975 


AMERICANA HOTEL 
MIAMI BEACH, FLORIDA 


FACULTY 


Douglas Anderson M.D. Turgot Hamdi M.D. 
Cornelius Binkhorst M.D. Henry Hirschman M.D. 
D. Peter Choyce M.D. Norman Jaffe M.D. 
Henry Clayman M.D. Richard Kratz M.D. 
Robert Drews M.D. Edward Norton M.D. 
Lee Duffner M.D. Norman Sanders M.D. 
Miles Galin M.D. Dennis Shepard M.D. 
J. Donald Gass M.D. Jan Worst M.D. 


PURPOSE 
Registrants will be instructed in the indications and various methods of lens implanta- 
tion by European and American pioneers in the technique. Complications will be dis- 
cussed by experts in the various sub-specialties of ophthalmology. Information will be 
provided on federal regulations, informed consent and the sources of the various lens 
types commercially available. 


REGISTRATION FEE $450 


Program chairmen 
Norman Jaffe M.D. 
Henry Clayman M.D. 


FOR INFORMATION WRITE TO: 
Henry Clayman M.D. 
1680 Meridian Avenue 
Miami Beach, Florida 33139 


Make checks payable to: 
BASCOM PALMER-ST. FRANCIS SYMPOSIUM 
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‘We fit Fitting Sets 


...to help you create 
a more efficient practice. 


























Your contact lens practice— regardless of size—can gain 
added efficiency with the right fitting set. And, to make sure 
you get the right set, we've designed six Master Contro/™ 
method fitting systems to match a wide range of indi- 
vidual needs. These carefully-organized lens inven- 
tories give you maximum ability to precisely con- 
trol the lens-cornea relationship and fit the lens 
you want—in a minimum of time. This 
immediate availability also promotes pa- 
tient acceptance and helps you quickly 
identify costly problem cases. What's more, 
you gain the advantage of bulk purchasing 
9 ^ with the assurance of top quality. Our un- 
` <. matched experience in developing fitting 
sets to meet a wide range of practice needs 
can be a definite advantage to you. 


Call 402-464-0246 or write today. 
P.O. Box 80636, Lincoln, Nebraska 68501 


AO MASTER CONTROL" method 
О 200 Lens System 
O 300 Lens System 
Г] 400 Lens System 
O 800 Lens System 
O New Low Plus System 
7 O Aphakic System 


» j A : 
У АДО american Optical 


CONTACT LENS DIVISION 
LINCOLN, NE 68501 





* GENERAL OFFICES: Box 80636. Lincoln. NE 68501 * BOISE. ID * 208-345-5222 e 
* COLUMBIA, MD • 800-228-4174 * DENVER. CO • 303-255-1411 • DES MOINES. IA • 515-278-8686 * DETROIT. MI • 800-228-4174 * GLENDALE, CA • 213-245-7316 
* HARTFORD. CT + 800-228-4174 • LINCOLN. NE • 402-464-0246 * MINNEAPOLIS, MN * 612-920-1290 * SAN FRANCISCO, CA • 415-391-0180 * SEATTLE, WA * 206-623-1651 
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MODEL 7101 ERG/EOG 
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ELECTRORETINOGRAPHY and ELECTRO-OCULOGRAPHY 
with a single, compact instrument 


One switch converts the LT 7101 ERG/EOG from an electro- The 7101's design emphasizes clinical practicality. Its 
oculograph (EOG) to an electroretinograph (ERG). With an simplified front-panel controls allow non-technical personnel to 
optional averager module, the instrument can also record the operate the instrument with minimal instructions. Also, the 7101 
visual evoked response (VER). is reasonably priced, and exceptionally easy to maintain 

To achieve the high frequency response necessary to and repair. 
record the ERG with fidelity the 7101 stores the signal in a digital As with all LTI’s electrophysiological instruments, the 
memory, then charts it. Thus, with the 7101 permanent ERG 7101 is backed by a nationwide service center network and 
records may be obtained more conveniently and at less expense carries a one year warranty. 


than with photographic systems. For additional technical information, write or phone. 


Life-Tech Instruments, Inc. 


P O BOX 36221 * HOUSTON TEXAS 77036 * (713) 783.6490 


or sore eyes. 


And tor red eyes 
And hot, 


Scratchy eyes. 


Albalon (naphazoline HCI) is an effective ocular 
decongestant that works fast to relieve painful, 
irritated, unsightly eyes. Its vasoconstricting activity 
lasts and lasts; for three hours or more with just one 
application — even with repeated insult. So Albalon 
gives your patients real convenience, plus the есопоту 
of fewer doses, to go along with their comfort. 

Unlike decongestants with aqueous vehicles, 
Albalon helps prevent corneal drying. It's formulated 
with soothing, protective Liquifilm * (polyvinyl alcohol 
1.4%) which lubricates the eye and prolongs drug 
contact time. 

And Albalon has “Rx only” status. You determine 
how many refills a patient gets. So while Albalon's 
controlling those dry painful eyes, you're controlling 
Albalon. 


Albalon: 
(naphazoline HCI) 01% 


INDICATIONS 

For use as a topical ocular vasoconstrictor. 
CONTRAINDICATIONS 

Hypersensitivity to the components of this preparation. 
WARNINGS 

Should not be used in patients with narrow angle glaucoma 

If irritation persists, or increases, discontinue use. 
PRECAUTIONS 

This preparation should be used only with caution in the presence 
of hypertension, cardiac irregularities, hyperglycemia (diabetes), 
hyperthyroidism. o o 

ADVERSE REACTIONS 

Pupillary dilatation, increase in intraocular pressure, systemic 
effects due to absorption (i.e., hypertension, cardiac irregularities, 
hyperglycemia). 

DOSAGE AND ADMINISTRATION 

One to two drops instilled in each eye every three to four hours 
or less frequently, as required to relieve symptoms. 


Allercan 


Irvine, California 





a pertinent message from Benson’s © 


America’s newest idea 
in full field 
APHAKIC 

‘lenses 


GOT 
processed in DURIKON (CR-39) 


Inquire about GO-1 from 


36 





BENSON OPTICAL CO., INC. Dept. ao 


ЭРЕ Executive offices / Minneapolis, Minn. 55440 • Specialists in prescription optics for nearly 65 years 
“= QUALITY LABORATORIES LOCATED IN CITIES COAST TO COAST 


OPHTHALMOLOGIST 


NORTHEASTERN UNITED STATES 
MEDICAL SCHOOL AFFICILATION 
AND PRIVATE PRACTICE 
BOARD CERTIFIED OR 
BOARD ELIGABLE 
GENERAL OPHTHALMOLOGY 
AND RETINAL WORK 
POSITION AVAILABLE 7/1/75 


SEND RESUME TO 


ADMINISTRATOR 
5001 FRANKFORD AVE. 


* PHILADELPHIA, PA. 19124 








Do you value 
the life of 
each patient 
equally? 


What is it that sometimes 
causes physicians, often 
quite unconsciously; to 
value patients differently? 
Is it a person's skin, social 
status, wealth? Or is it 
more often the bureaucratic 
inhumanities built into 
some of the institutions 
where doctors work and 
where their patients too 
frequently die? Read 
"CAUSE OF DEATH: 
BUREAUCRACY” in the 
June PRISM. It's a special 
issue devoted to "The 
Changing Dimensions of 
Death." 


Don't miss the 
June issue 


PRISM 





Drug-induced туоріа“... 
a repeated problem for many glaucoma 


а patients ир їо 4 times a day, 28 times 
a week with pilocarpine drop therapy . 
Z *Conceptual illustration of the myopia that occurs during the eyes’ period of adjustment following instillation of pilocarpine drops 


See last paqe for full prescribing information 


Constant low levels of drug-induced myopia and miosis achieved 
approximately six hours after placement and thereafter. AND... 


Around-the-clock, precise Occasional mild and 
programmed delivery of medi- | transient side effects 
cation for control of IOP 


A satisfactory hyoptensive 
response with a multifold reduc- 
tion in dosage 


Therapeutic efficacy for one Opportunity for enhanced 

week patient compliance 
9195 patient preference over 
drop therapy in initial studies 
after three months' therapy 

Compatible with carbonic 

anhydrase inhibitors, epineph- 

rine ophthalmic solutions, 

fluorescein, anesthetic, 

antibiotic and anti- 

inflammatory steroid 

ophthalmic solutions 
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Ocuserf rix 
Ocusert ро лс 


(PILOCARPINE) 
OCULAR THERAPEUTIC SYSTEMS 


AN ADVANCED METHOD OF IOP CON- 
TROL IN CHRONIC SIMPLE (OPEN-ANGLE 
GLAUCOMA 


There is more to OCUSERT® (pilocarpine 
System therapy than reduction of drug 
induced myopia. With the OCUSERT Sys 
tem, pilocarpine is released at the rate 
F of 20 or 40 micrograms per hour, contin 
uously, for one week from a single unit. 
Thus, more consistent IOP control can bi 
achieved without the fluctuations in 
drug level inherent in drop therapy, anc 
with a smaller total dose of pilocarpin: 
than with drops (one drop of 2% pilo- 
carpine ophthalmic solution contains 
1 milligram pilocarpine). Further, with 
just a single placement per week, there 
is an increased opportunity for 
enhanced patient compliance and a 
reduction of visual side effects, such a: 
myopia and miosis. That is the OCUSER 
System achievement...precision drug 
therapy with minimal body interferenc: 





alza 


The therapeutic systems 
comoanv 


Drug-induced myopia... 
a negligible factor* once a week with OCUSERT 
(pilocarpine) System therapy 


*Drug-induced myopia may occur for up to six hours when the Ocusert System is first placed in the cul-de-sac of the eye 


See last page for full prescribing information 





GLAUCOMA IOP MEDICATION AROUND-THE-CLOCK FOR A 
FULL WEEK FROM A SINGLE UNIT 


Ocusert® Pilo-40 
(pilocarpine) 

Ocular Therapeutic System 
40 mcg /hr. for one week 


Ocusert® Pilo-20 and 
(pilocarpine) 

Ocular Therapeutic System 

20 mcg/hr. for one week 


DESCRIPTION: OCUSERT® pilocarpine system is an elliptically shaped unit 
designed for continuous release of pilocarpine following placement into the cul- 
de-sac of the eye. Clinical evaluation in appropriate patients has demonstrated 
therapeutic efficacy of the system in the eye for one week. Two strengths are avail- 
able, Pilo-20 and Pilo-40 


OCUSERT® systems contain a core reservoir consisting of pilocarpine and alginic 
acid. The core is surrounded by an ethylene/vinyl acetate (EVA) copolymer 
membrane which controls the diffusion of pilocarpine from the OCUSERT® system 
into the eye. The Pilo-40 membrane contains di(2-ethylhexyl) phthalate, which 
increases the rate of diffusion of pilocarpine across the EVA membrane. Of the 
total content of pilocarpine in the Pilo-20 or Pilo-40 system (5 mg or 11 mg, 
respectively), a portion remains in the unit acting as the thermodynamic diffusional 
energy source to release the drug. The alginic acid component of the core is not 
released from the system. The readily visible white margin around the system 
contains titanium dioxide. The Pilo-20 system is 5.7 x 13.4 mm on its axes and 
0.3 mm thick; the Pilo-40 system is 5.5 x 13 mm on its axes and 0 5 mm thick. 


Release Rate Concept: With the OCUSERT® system form of therapy, the particular 
strength is described by the rated release, the mean release rate of drug from the 
system over seven days, in micrograms per hour. To cover the range of drug 
therapy needed to control the increased intraocular pressure associated with the 
glaucomas, two rated releases of pilocarpine from the OCUSERT® system are 
available, 20 and 40 micrograms per hour, for one week 


During the first few hours of the seven day time course, the release rate is higher 
than that which occurs over the remainder of the one-week period, releasing at 
three times the rated value in the first hours and dropping to the rated value in 
approximately six hours. A total of 0.3 mg to 0.7 mg pilocarpine (Pilo-20 or Pilo-40, 
respectively) is released during this initial six-hour period (one drop of 2% pilocar- 
pine ophthalmic solution contains 1 mg pilocarpine). During the remainder of the 
seven day period the release rate is within + 20% of the rated value 


CLINICAL PHARMACOLOGY: Pilocarpine is released from the OCUSERT® 
system as soon as it is placed in contact with the conjunctival surfaces. Pilocar- 
pine is a direct acting parasympathomimetic drug which produces pupillary 
constriction, stimulates the ciliary muscle, and increases aqueous humor outflow 
facility. In association with the increase in outflow facility, there is a decrease in 
intraocular pressure. Pilocarpine also induces transient myopia, generally more 
pronounced in younger patients 


The levels of '4C-pilocarpine in the ocular tissues of rabbits following OCUSERT® 
system and eyedrop administration have been determined. The OCUSERT® 
system produces constant low pilocarpine levels in the ciliary body and iris 
Following '*C-pilocarpine eyedrop treatment, the initial levels of pilocarpine in the 
cornea, aqueous humor, ciliary body and iris are 3 to 5 times higher than the 
corresponding levels with the OCUSERT® system, declining over the next six 
hours to approximately the tissue concentrations maintained by the OCUSERT® 
system. In contrast, in the lens and vitreous the '4C- pilocarpine concentrations 
remain consistently high from eyedrops and do not return to the constant low 
levels maintained by the OCUSERT® system. The concentration of pilocarpine 
does not accumulate in ocular tissues during OCUSERT® system use 


Clinical Results: The ocular hypotensive effect of both the Pilo-20 and Pilo-40 
systems is fully developed within 1V2 to 2 hours after placement in the cul-de-sac 
A satisfactory hypotensive response is maintained around-the-clock. Intraocular 
pressure reduction with the OCUSERT® system for an entire week is achieved 
with either 3.4 mg or 6.7 mg pilocarpine (20 mcg or 40 mcg times 24 x 7, 
respectively), as compared with 28 mg administered as a 296 ophthalmic solution 
four times a day. 


During the first several hours after insertion of an OCUSERT* pilocarpine system 
into the conjunctival cul-de-sac, induced myopia may occur, particularly in 
younger patients. The amount of induced myopia decreases after the first several 
hours to a low baseline level, approximately 0.5 diopters, which persists for the 
therapeutic life of the OCUSERT® system. Pilocarpine-induced miosis parallels 
the induced myopia 


Of the 302 patients who used the OCUSERT® system in clinical studies for more 
than two weeks, 229 (75%) preferred it to previously used pilocarpine eyedrops 
This percentage increased with further wearing experience 


INDICATIONS AND USAGE: OCUSERT® pilocarpine system is indicated for 
control of elevated intraocular pressure in pilocarpine responsive patients. Clini- 
cal studies have demonstrated OCUSERT® system efficacy in certain glauco- 
matous patients 


The patient should be instructed on the use of the OCUSERT® system and should 
read the package insert instructions for use. The patient should demonstrate to the 
ophthalmologist his ability to place, adjust and remove the units 


Concurrent Therapy: The release rate of pilocarpine from the OCUSERT® system 
is not influenced by carbonic anhydrase inhibitors, epinephrine ophthalmic solu- 
tions, fluorescein, or anesthetic, antibiotic or anti-inflammatory steroid ophthalmic 
solutions. The availability of these medications to the eye is not affected by the 
presence of the OCUSERT® system. The occurrence of mild bulbar conjunctival 
edema which is frequently present with epinephrine ophthalmic solutions is not 
influenced by the OCUSERT® pilocarpine system 


CONTRAINDICATIONS: OCUSERT® pilocarpine system is contraindicated 
where pupillary constriction is undesirable, such as glaucomas associated with 


acute inflammatory disease of the anterior segment of the eye, and glaucomas 
Occurring or persisting after extracapsular cataract extraction where posterior 
synechiae may occur. 


WARNINGS: Patients with acute infectious conjunctivitis or keratitis should be 
given special consideration and evaluation prior to the use of the OCUSERT® 
pilocarpine system 


PRECAUTIONS: OCUSERT® pilocarpine system safety in retinal detachment 
patients and in patients with filtration blebs has not been established. Although 
epinephrine ophthalmic solutions may be used effectively in conjunction with the 
OCUSERT® system, the conjunctival erythema and edema associated with 
epinephrine ophthalmic solutions are not substantially altered by concomitant 
OCUSERT® pilocarpine system therapy. 


ADVERSE REACTIONS: Ciliary spasm is encountered with pilocarpine usage 
but is not a contraindication to continued therapy unless the induced myopia is 
debilitating to the patient. Irritation from pilocarpine has been infrequently encoun- 
tered and may require cessation of therapy depending on the judgement of the 
Physician, True allergic reactions are uncommon but require discontinuation of 
therapy should they occur 


Some patients may notice signs of conjunctival irritation, including mild erythema 
and/or edema with slight increase in mucus secretion when they first use 
OCUSERT® pilocarpine systems. These symptoms tend to lessen or disappear 
after the first week of therapy. 


DOSAGE AND ADMINISTRATION: 

Initiation of Therapy: A patient whose intraocular pressure has been controlled by 
1% ог 2% pilocarpine eyedrop solution has a higher probability of pressure control 
with the Pilo-20 system than a patient who has used a higher strength pilocarpine 
solution and might require Pilo-40 therapy. However, there is no direct correlation 
between the OCUSERT* system (Pilo-20 or Pilo-40) and the strength of pilocar- 
pine eyedrop solutions required to achieve a given level of pressure lowering. The 
OCUSERT® system reduces the amount of drug necessary to achieve adequate 
medical control; therefore therapy may be started with the OCUSERT® Pilo-20 
System irrespective of the strength of pilocarpine solution the patient previously 
required. The patient should then return during the first week of therapy for 
evaluation of his intraocular pressure. 


Since the pilocarpine-induced myopia from the OCUSERT? Pilo-20 system occurs 
in the first several hours of therapy (average of 1.4 diopters in a group of young 
subjects), the patient should be advised to place the system into the conjunctival 
cul-de-sac at bedtime. By morning the myopia is at a stable level (about 0.5 
diopters in young subjects). 


If the pressure is satisfactorily reduced with the OCUSERT® Pilo-20 system the 
patient should continue its use, replacing each unit every 7 days. If the physician 
desires intraocular pressure reduction greater than that achieved by the Pilo-20 
system, the patient should be transferred to the Pilo-40 system. If necessary, an 
epinephrine ophthalmic solution or a carbonic anhydrase inhibitor may be used 
concurrently with OCUSERT® system in their usual doses and dosage forms 


After a satisfactory therapeutic regimen has been established with the 
OCUSERT® pilocarpine system, the frequency of follow-up should be determined 
by the ophthalmologist according to the status of the patient's disease process. 


Placement and Removal of the OCUSERT* System: The OCUSERT* system is 
readily placed in the eye by the patient, according to patient instructions provided 
in the package. The instructions also describe procedures for removal of the 
system. It is strongly recommended that the patient's ability to manage the 
placement and removal of the system be reviewed at the first patient visit after 
initiation of therapy. 


Sanitary Handling: Patients should be instructed to wash their hands thoroughly 
with soap and water before touching or manipulating the OCUSERT® system. 


OCUSERT® System Retention in the Eye: During the initial adaptation period, the 
OCUSERT® unit may slip out of the conjunctival cul-de-sac onto the cheek. The 
patient is usually aware of such movement and can replace the unit without 
difficulty In the event a displaced unit contacts unclean surfaces, rinsing with tap 
water before replacing is advisable. Obviously, bacteriologically contaminated 
units should be discarded and replaced with a fresh unit 


In those patients in whom retention of the OCUSERT® unit is a problem, it should 
be remembered that superior cul-de-sac placement is often more desirable. The 
OCUSERT® unit can be manipulated from the lower to the upper conjunctival 
cul-de-sac by a gentle digital massage through the lid. This technique is readily 
learned эу the patient. If possible the unit should be moved to the upper conjunc- 
tival cul-de-sac before sleep for best retention. The patient should be instructed to 
check for the presence of the OCUSERT® unit before retiring at night and upon 
arising 


HOW SUPPLIED: OCUSERT® Pilo-20 or Pilo-40 systems are available in pack- 


ages containing eight individual sterile systems 


STORAGE AND HANDLING: 
pharmaceuticals 


Store under refrigeration (36°-46°F), 
CAUTION: Federal law prohibits 

DIVISION OF ALZA CORPORATION 
950 PAGE MILL ROAD 


dispensing without prescription. 
PALO ALTO. CALIFORNIA 94304 


(€ ALZA CORP. 1975 
066-1 June 1975 


Kowa SL 


slit lamp 
microscope 


The new 
portable approach 
to ophthalmic 
examination. 






The Kowa SL has removed all limitations 


The Kowa SL’s optics are the finest; its 


placed on the use of the slit lamp microscope 
by conventional, bulky, fixed instrumentation. 


Hand-held and fully portable, the Kowa SL 
permits ophthalmic examination at any time, 
any place: before or after surgery, at the pa- 
tient’s bedside, in the nursery . . . anywhere. 


Yet for all its compactness, light weight, 
moderate price, and remarkable versatility, it 
has sacrificed nothing in the way of per- 
formance or reliability. 


mechanics and electronics are state-of-the-art; 
it offers an image bright enough for use in a 
fully illuminated room. 


In short, the Kowa SL is one of the most 
sophisticated slit lamp microscope systems 
there is . . . and the only one that's fully 
portable. 


For the details on the new portable ap- 
proach to ophthalmic examinations, the Kowa 
SL, contact the representative in your area. 


Kowa Company. Ltd. TOKYO, JAPAN Kowa AMERICAN CORP., New York, N. Y. 10001 


IN U.S., ADDRESS INQUIRIES TO: 
KEELER OPTICAL PRODUCTS, INC. 


456 Parkway, Lawrence Industrial Park 


KEELER INSTRUMENTS LTD. 
21-27 Marylebone Lane 
London W. 1, England 
LUNEAU & COFFIGNON 
Paris 8e, France 


LAMERIS INSTRUMENTEN N.V. 
Utrecht, The Netherlands 


HERBERT SCHWIND 
Dammer Weg 37, 
Postfach 18, W. Germany 


GENERAL OPTICA 

Barcelona-5, Spain 

AMPLIMEDICAL SRL 

Milano, Italy 

VAN HOPPLYNUS, S.A. 

Bruxelles 1, Belgium 

OPTIKER RYSER 

St. Gallen, Switzerland 

IMPERIAL OPTICAL COMPANY, LTD. 
Toronto, Ontario, Canada 


Broomall, Pa. 19008 

(215) 353-4350 

31211 Floweridge Drive 

Palos Verdes Peninsula, Ca. 90274 
(213) 377-0708 
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sporin® brand Polymyxin В Sulfate 5000 units; neomycin 
ent to 1.75 mg of heomycin base); gramicidin 0.025 mg, in 
he inactive ingredients alcohol (0.5%), propylene glycol, 
tap er compound, sodium chloride, and purified water 
0.00195). Available in the new 10 cc Drop Dose™ Plastic 
available in a 10 cc glass bottle with sterile dropper. 
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Solution, s.r. 
Polymyxin B- 
Neomycin- 
Gramicidin 
CONTRAINDICATIONS: 
This product is contraindicated 
in those persons who have 


shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may resultin 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase іп the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


Ф Burroughs Wellcome Со. 
Research Triangle Park 
Wellcome / North Carolina 27709 
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An attractive and functional addition to the profes- 
sional office. This fine cabinet features: 

€ two full suspension drawers 

€ a full two shelved cabinet 

€ a fold down writing desk 

€ carpet casters or guides 

€ a variety of Textolite? styles - Biscayne Blue, 
Black, Rosewood, Danish Teak, Mellowed Cherry, 
and Danish Walnut. 

€ an optional interior light. 


Now available for the low price of $245. 
Charles D. Bell Company 
1214 Rt. 130 & I-295 
Westville, N. J. 08093 
(609) 845-4103 


Gentlemen: 


| 
| 
| 
Please send me information and color samples for | 
your new trial lens cabinet. | 
| 
| 
| 


Мате 

Address 

City State: — =  — "ME 
Zip Phone?) 42 — Se 





CHARLES C THOMAS - PUBLISHER 


CHORIORETINAL HEREDODEGENERATIONS: An Updated Report of La Societe Francaise d'Ophtalmologie by A. 
Franceschetti, Univ. of Geneva, Geneva, Switzerland; J. Francois, Univ of Ghent, Ghent, Belgium; and J. Babel, Univ. of 





Geneva, Geneva, Switzerland. (6 Collaborators) Translated by Excerpta Medica Foundation. In order to best cover the subject * 


of hereditary chorioretinal diseases, the two European ophthalmology departments which have specialized in genetics and in 
tapetoretinal degenerations—the Department of Ophthalmology at the University of Geneva and the Department of 
Ophthalmology at the University of Ghent—have worked in collaboration and joined their clinical material. Although each 
chapter has been individually prepared, there has been complete harmony between all three writers. Each has given the other 
authors his documentation, counsel and criticism; each chapter has been reviewed by the other two writers so that the report 
is in every sense the result of teamwork and presents a common conception of the problems discussed. CHORIORETINAL 
HEREDODEGENERATIONS includes the most important and up-to-date developments in the field. This volume contains 
recently proposed concepts (e.g. the lipidosis); clinical entities which have been recently described or better characterized 
(e.g. the progressive degeneration of the photopic system); concise data on recently introduced techniques (e.g. fluorescein 
angiography and the averaged electroretinogram); and new, accurate and detailed illustrations. The aims of this book are to 
present all aspects of hereditary diseases of the choroid and retina. Some topics discussed are anatomy (retina, choroid and 
vitreous); techniques of investigation (psycho-physical tests and electrophysiology); descriptions of the various forms of 
chorioretinal degenerations; discussion of the vitreo-retinal degenerations; associated syndromes (sphynog-lipidoses, 
neuro-ophthalmological syndromes; functional anomalies (hemeralopias, achromatopsia, dyschromatopsia); differential 
diagnosis (pseudo-pigmentary retinopathy); considerations on pathogenesis, discussion of the proposed treatments; 
tapetoretinal degenerations in animals and experimental chorioretinal degenerations. The chapters include historical 
information, a description of symptoms, the ophthalmoscopical images followed by numerous detailed observations, visual 
functions, heredity and pathogeny. Numerous illustrations present the most typical ophthalmoscopical images along with a 
series of genealogical trees for each clinical entity. After each chapter, there is an extensive bibliography as complete as 
possible from 1940 onwards. Only the most important of earlier works are mentioned, and those of the authors quoted in the 
text. Thirty years of experience in hereditary chorioretinal diseases are summarized in this book which contains references to 
all important papers in this area. CHORIORETINAL HEREDODEGENERATIONS has fifty-three pages of color and a total 
of 137 full-color illustrations. This classic has been printed as a limited edition and will not be reprinted. 74, 1496 pp. (7x 
10), 1151 il. (137 in full color), 65 tables, $175.00 


THE ANATOMY OF OCULAR ADNEXA: Guide to METABOLIC EYE DISEASE edited by Heskel M. Haddad, 


Orbital Dissection by Frederick A. Mausolf, Univ. of Iowa, 
Iowa City, lowa. Forewords by Frederick C. Blodi and 
Lester T. Jones. This book serves as a step-by-step guide to 
the dissection of the human orbit which is the basis for the 
clinical science of ophthalmic plastic and reconstructive 
surgery. It utilizes a didactic review with detailed dissection 
instructions supplemented by anatomical diagrams. The 
dissecting instructions are in bold print following a brief 
review of the structures to be dissected. The illustrations 
were chosen because of their clarity and ease of orientation. 
Chapters are devoted to such topics as the bony orbit, the 
orbit from above, the lateral orbit, the lids and orbit from 
the anterior approach and the lacrimal drainage system. '75, 
66 pp., 39 il., $5.50, paper 


CONTACT LENS PRACTICE: Hard and Flexible Lenses 
(2nd Ed.) by Robert B. Mandell, Univ. of California, 
Berkeley, California. The major goal of this text remains 
the same — to provide a detailed contact lens fitting guide 
for practicing optometrists and ophthalmologists and a 
comprehensive text for students. This edition has been 
expanded about sixty percent over the original, with 
updated reference materials and new tables to simplify 
contact lens calculations. Methods and philosophies of 
fitting contact lenses are discussed in an objective and 
unbiased manner with a chapter, Author's Fitting Meth- 
od," presenting the author's personal choice for the best 
method and philosophy of fitting contact lenses. '74, 848 
pp. (6 3/4 x 9 3/4), 624 il. (28 in color), 79 tables, $32.50 


301-327 East 





Lawrence Avenue 


New York Medical College, New York, New York. (49 
Participants) A complete transcript is presented of the First 
International Symposium on Metabolic Eye Diseases held in 
Herzliya, Israel. Clinical and surgical material related to the 
diagnosis and management of metabolic eye disorders is 
included. Acquired metabolic disorders are discussed along 
with inherited disorders. The book is composed of four 
parts, the first dealing with aminoacidurias, the second with 
metabolic cataracts, the third with thyroid disorders, and 
the fourth with diabetic retinopathy. The information 
presented is primarily geared to answer the questions 
usually raised by the clinician concerning surgical informa- 
tion related to the diagnosis and management of metabolic 
eye disorders. '75, 464 pp., 183 il., 18 tables, $42.00 


NEUROLOGY OF THE VISUAL SYSTEM (6th Ptg.) by 
David G. Cogan, Harvard Medical School, Boston, Massa- 
chusetts. Within this small book the entire range of 
neurological diseases affecting the visual system is covered, 
including the anatomy and physiology of each tissue-vascu- 
lar. disease, inflammations, degenerations, tumors, and the 
effects of poisons and injuries. A brief anatomic and 
physiologic introduction precedes each section. Emphasis is 
on the author's personal observations including all illustra- 
tions, although the literature contains 1,610 listed refer- 
ences. The clinical syndromes and their anatomophysiologic 
explanations are presented as briefly as is compatible with a 
clear exposition of their manifestations. Already a standard 
in its field, it should be a part of every ophthalmologist's 
and neurologist's library. '74, 432 pp., 220 il. (3 in color), 
$14.75 


Prepaid orders sent postpaid, on approval аатта OE E ERU VPN ЕА" эк a RS Ar ETD 
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Considering new office space? 


Dont sign this = 






‘until you have this 














> 


or you'll probably 
end up with this: 


Without a detailed plan of your new office as you envision it, there’s no 
way to foresee all the expenses that will be involved in leasehold 
improvements. Yet once you've signed the lease, any details not 
included may be at your expense. Which means you could find yourself 
paying thousands of dollars for unexpected "extras" • We've been helping 
In Account With: eye doctors avoid unpleasant surprises like this for over forty years, 
through our custom office planning service. It works quite simply: 

• From the Office Planning Kit we provide, you send us a form listing 
RRAN your specific requirements. We then submit to you a preliminary office 
SOLUM ot foe pato: plan based on these requirements. Upon receipt of your comments, 
any requested changes are incorporated into the final plan, which is 


\ 




















SUBURBAN MEDICAL BUILDING, INC. 








Dr. John B. Franklin 


TOP icd: ia complete right down to the last detail of equipment, electrical, plumbing 

е б РОА Joni and cabinetry. • Besides assuring most efficient use of space, this 

КУ Ты ( comprehensive office plan has another important advantage: when 

of i 15125.00 made an exhibit to your lease before it’s signed, it eliminates апу 
$5,095.00 question about what leasehold improvements are included. * Like our 


complete one-source service on everything you need to equip and furnish 
your office, our Office Planning Kit is designed to save you time, money 
and headaches. Why not write or phone today for yours. 





PARSONS OPTICAL LABORATORIES 


Й 441 SUTTER STREET, SAN FRANCISCO, СА 94108/РНОМЕ: (415) 392-8442 
OR 


OSTERTAG OPTICAL SERV ICE, INC. 


3851 WASHINGTON AVENUE, ST. LOUIS, MO 63108/PHONE: (314) 533-1760 
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Tested therapy for — 
nonpurulent conjunctivitis | 
and blepharitis 


Vasocidin® Ophthalmic Solution for the management 
of nonpurulent conjunctivitis and blepharitis... 
Vasocidin therapy...dependable antibacterial action 
against a wide range of susceptible gram-positive and 
gram-negative microorganisms...and dependable steroid 
reduction of the concomitant inflammatory reaction... 
plus rapid yet gentle vasoconstriction. 

Clinical usage has also established the desirability of the 
10 ml. size...for optimum safety, patient control and 
economy... Vasocidin, a true solution for uniform 
dosage and maximum potency with every application, 
for immediate penetration without residue. Now 
available in the 5 ml., 15 ml., and zew 10 ml. size. 


And for those conditions 
where an ointment is indicated... 


Vasocidin' Ophthalmic Ointment 


Prednisolone Acetate 0.25%/Phenylephrine HCI О. 125%/Sodium Sullacetamide 10.0% 


Vasocidin 


Prednisolone Sodium Phosphate 0.25% 
Phenylephrine HC! 0.125% 
Sodium Sulfacetamide 10.0% 


Ophthalmic Solution 


VASOCIDIN® 
STERILE 
OPHTHALMIC SOLUTION AND OPHTHALMIC OINTMENT 





*INDICATIONS: Ophthal mic: So/ution and Ointment— 
Based on a review of a related combination of drugs by the National 
Academy of Sciences — National Research Council and/or other 
information, FDA has classified the indication as follows: 
"Possibly" effective: 
For the treatment of nonpurulent blepharitis and blepharocon- 
junctivitis (seborrheal, staphylococcal, allergic) and nonpurulent 
conjunctivitis ( allergic and bacterial). 
Final classification of the less-than-effective indication requires 
further investigation. 











CONTRAINDICATIONS: 

Solution: Contraindicated in herpes simplex, ocular tuberculosis, 
vaccinia, varicella and most other viral diseases of the cornea and 
conjunctiva; fungal diseases of the eye and most dendritic ulcers. Purulent 
conjunctivitis and purulent blepharitis are contraindications for topical 
steroids. Should not be used by patients with narrow angle glaucoma, or 
those sensitive to sulfonamides. Discontinue use in otherwise sensitive 
patients. 

Ointment: In addition to contraindications listed above, do not use in 
penetrating wounds of the cornea. 

WARNINGS: Employment of steroid medication in the treatment of 
stromal herpes simplex keratitis requires great caution, frequent slit-lamp 
microscopy is mandatory. 

Prolonged use may result in glaucoma, damage to the optic nerve, defects 
in visual acuity and fields of vision, posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections 
from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, perforation has 
been known to occur with the use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity enhanced by 
presence of steroid medication. 

Topical steroids are not effective in mustard gas keratitis and Sjégren’s 
keratoconjunctivitis. Safety of intensive or protracted use of topical steroids 
during pregnancy has not been substantiated. 

If irritation persists or develops, patient should be advised to 
discontinue use and consult prescribing physician. 

PRECAUTIONS: As fungal infections of the cornea are particularly prone 
to develop coincidentally with long-term local steroid applications, fungus 
invasion must be suspected in any persistent corneal ulceration where a 
steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

This product is sterile when packaged. To prevent contaminating the 
dropper-tip and solution, care should be taken not to touch the eyelids or 
surrounding area with the dropper-tip of the bottle. Keep bottle tightly 
closed when not in use. Store in cool place. Protect from light. 

Solutions containing phenylephrine hydrochloride may darken on 
prolonged standing and exposure to heat and/or light. The darkened 
solution should not be used. 

ADVERSE REACTIONS: Glaucoma with optic nerve damage, visual 
acuity and field defects, posterior subcapsular cataract formation, 
secondary ocular infections from pathogens liberated from ocular tissues, 
perforation of the globe. 


See Package Insert for Full Prescribing Information. 
SMP Division 

Cooper Laboratories (P.R.), Inc. 

San German, Puerto Rico 00753 


PROBLEM SOLVING IN GLAUCOMA 


Will be the subject of the Estelle Doheny Eye Foun- 
dation Annual Postgraduate Conference, to be held 
October 23 and 24, 1975, at the Health Sciences 
Campus, University of Southern California, Los 
Angeles. 


The program will consist of: 


A series of short presentations by 
authorities in the field of glaucoma concern- 
ing their current views of the pathogenesis, 
diagnosis and clinical management of pri- 
mary and secondary glaucoma 


and 


Problem solving sessions at which clinical 
difficulties will be discussed. Case histories 
and related pertinent questions will be pre- 
distributed to all registrants in order to per- 
mit efficient utilization of the auditorium's 
audience response system. 


ESTELLE DOHENY MEMORIAL LECTURER 
Robert N. Shaffer, M.D., San Francisco, California 


A. RAY AND WENDELL C. IRVINE 
MEMORIAL LECTURER 


W. Morton Grant, M.D., Boston, Massachusetts 


GUEST FACULTY 


Douglas R. Anderson, M.D., Miami, Florida 

Richard F. Brubaker, M.D., Rochester, Minnesota 
John Hetherington, M.D., San Francisco, California 
Ralph Z. Levene, M.D., Birmingham, Alabama 

Paul R. Lichter, M.D., Ann Arbor, Michigan 
Kenneth T. Richardson, M.D., Anchorage, Alaska 
Bernard Schwartz, M.D., Boston Massachusetts 


ESTELLE DOHENY EYE FOUNDATION 
AND 
UNIVERSITY OF SOUTHERN 
CALIFORNIA FACULTY 
A. Ray Irvine, M.D. 
Anthony B. Nesburn, M.D. 
Stephen J. Ryan, M.D. 
William H. Spencer, M.D. 


ACCREDITATION 


This program is approved for 16 units of Group A 
Credit toward California Medical Association Certifi- 
cate in Continuing Medical Education. 


For detailed program and advance registration write to: 


Conference Chairman 
ESTELLE DOHENY EYE FOUNDATION 
1355 San Pablo Street 
éos Angeles, California 90033 
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Warning: 
Farming & Gardening 
May Be Harmful To 

Your Patients’ Health 


Insecticides, fungicides, disinfectants, 
fertilizers--these are just a few of 

the thousands of chemical agents used 
by farmers and gardeners that are 
potentially dangerous to their health. 


For quick, ready information on these 
hazards, there's a valuable guide: 

Health Hazards in Farming & Gardening. 
Prepared by the AMA, it provides 
authoritative, detailed information on 
these many health hazards--and their 
emergency treatment. 





Order your copy today. 


Use the form below. 


"D а Ы ey SEN ees 4 
Order Department о 
American Medical Association © 
535 М. Dearborn St. 5 
Chicago, 111. 60610 « 


Please send me...  .copy(ies) 
of Health Hazards in Farming & 


Name 





Address 





City 





State 








ntroducing the 


The new 
generation of 
disposable 
cryoextractors 


Reliability is the keynote of the all new 2001. 

Eight proven design changes project the 
2001 into a totally new product generation. 

The 2001’s unique 10 second delayed 
response feature allows you to go on warm for 
maximal adherence and ice ball formation. It is 
the only simple disposable with this singular 
advantage of warm or cold contact. With a run- 
ning time in excess of two minutes you have 
ample margin time to compensate for any minor 
interruptions. 

The 2001 has the advantage of being a 
fine surgical instrument rather than just a gas 
container with a spout or delivery tube. Compare 
these published list prices: 

2001 $ 8.50 
Cryophake $12.50 
F 20/20 Defrostable $16.25 
Microphake $20.00 


Our confidence is so high 
we will put our mouth where our money is. 
— Free Offer—Write for the new 2001 
on your RX blank and attach a corner from 
this ad. We will send you 2 free sterile 2001’s, 
vithout obligation. 


frigitronics. 


CONNECTICUT 99. TEC 
77O RIVER ROAD, SHELION, CT 06484 203/929-6321 
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. Whenthe 
inflammation 
can be 
sight-threatening 


P 


The eye is unique. 

-Other systemic organs seem 
able to withstand considerable 
inflammation without being 
functionally compromised. 

Not the eye. There, a very little 
inflammation can be 
damaging. 

timicrobial therapy can rid 
mneeye of an infectious agent, 
: but, if concomitant 


ноп is not controlled, 


vision may be impaired or 
lost entirely. 


In serious, potentially 
sight-threatening ocular 
inflammation, consider 
INFLAMASE® FORTE. It is a 
potent 1.0% solution of just 
one agent—prednisolone 
sodium phosphate. 

Years of clinical experience 
have demonstrated the 
anti-inflammatory 
effectiveness of prednisolone, 


shows that its water-soluble 
sodium phosphate form 
exhibits effective corneal 
permeability with both an 
intact and denuded cornea. 


In other words, potent 
INFLAMASE FORTE gets to 
where it is needed...with 

dependable anti-inflammatory 
steroid action. 


Inflamase 
Forte 
OPHTHALMIC SOLUTION 
(prednisolone 


sodium phosphate 
1.0%) 


‘Reprints available on request. 


Please see full prescribing 
information on following page. 





Uer. ` 


inflamase 
Forte 


OPHTHALMIC SOLUTION 
(prednisolone sodium 
phosphate 1.0%) 

К 


Description: Sterile ophthalmic solution 

having the following composition: 
*Prednisolone sodium phosphate: 1.0% 

(equivalent to prednisolone 0.8%) 

Benzalkonium chloride: 0.01% 

in an aqueous, buffered, isotonic solution 
containing disodium edetate, mono and dibasic 
sodium phosphate, and sodium chloride 
*Licensed under patent 43.134.718 


Action: Inhibition of inflammatory response to 
most inciting agents of mechanical, chemical 
or immunological nature. No generally 
accepted explanation of this steroid property 
has been advanced 


Indications: Steroid-responsive inflammatory 
conditions of the palpebral and bulbar 
conjunctiva, cornea, and anterior segment of 
the globe, such as allergic conjunctivitis, acne 
rosacea, superficial punctate keratitis, herpes 
zoster keratitis, iritis, cyclitis, selected infective 
‘conjunctivitis, when the inherent hazard of 
steroid use is accepted to obtain an advisable 
diminution in edema and inflammation; 
corneal injury from chemical, radiation, or 
thermal burns. or penetration of foreign 
bodies. Inflamase Forte Ophthalmic Solu- 

tion is recommended for moderate to severe 
inflammations. 

In stubborn cases of anterior segment eye 
disease, systemic adrenocortical hormone 
therapy may be required. When the deeper 
ocular structures are involved, systemic 
therapy is necessary. 


Contraindications: Acute superficial herpes 
simplex keratitis, fungal diseases of ocular 
structures, vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva, 
tuberculosis of the eye, hypersensitivity to a 
component of this medication 


Warnings: Employment of steroid medication 
in the treatment of stromal herpes simplex 
keratitis requires great caution; frequent slit- 
атр microscopy is mandatory. 

Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visual 
acuity and fields of vision, posterior subcap- 
sular cataract formation, or may aid in the 
establishment of secondary ocular infections 
from pathogens liberated from ocular tissues 

In those diseases causing thinning of the 
cornea or sclera, perforation has been known 
to occur with the use of topical steroids. Acute 
purulent untreated infection of the eye may be 
masked or activity enhanced by presence of 
steroid medication. 

Topical steroids are not effective in mustard 
gas keratitis and Sjógren's keratoconjuncti- 
vitis. Safety of intensive or protracted use of 
topical steroids during pregnancy has not been 
substantiated. 

If irritation persists or develops, patient 
should be advised to discontinue use and 
consult prescribing physician. 


Precautions: As fungal infections of the cornea 
are particularly prone to develop coinciden- 
ally with long-term local steroid applications, 
Bongos invasion must be suspected in any 
ersistent corneal ulceration where a steroid 
as been used or is in use. 

Intraocular pressure should be checked 
frequently. 

This product is sterile when packaged. To 
prevent contaminating the dropper tip and 
solution, care should be taken not to touch the 
eyelids or surrounding area with the dropper 
tip of the bottle. Keep bottle tightly close 
when not in use. Store in cool place. Protect 
from light. 

Adverse Reactions: Glaucoma with optic nerve 
damage, visual acuity and field defects, poste- 
rior subcapsular cataract formation, secondary 
ocular infections from pathogens liberated 
from ocular tissues, perforation of the globe. 
Dosage: Initially, 1 or 2 drops placed in 
conjunctival sac every hour during day and 
every 2 hours during night until improvement 
occurs. Thereafter, 1 or 2 drops, 2 to 4 times 
aily. 
‘Caution: Federal law prohibits dispensing 
without prescription. 
How Supplied: 5 ml. plastic squeeze bottle 
with dropper tip. 
Also available as Inflamase (prednisolone 
Sodium phosphate) 1/876. 


SMP Division 


Cooper Laboratories (P.R.), Inc 
San German, Puerto Rico 00753 877-5/COS-140 





pillow talk 
from Keeler 


Innovation from Keeler—the new 
headrest pillow. This polyether 


pillow is the answer to secure and 2. Adult Fixation 
comfortable support of the head in (insert 1 removed) 
all ophthalmic procedures. 1. Children's I 
The head control pillow is support g 
designed to accommodate both v a 
adults and children. Even the * a 
barrel-chested patient can be * SU 
put in the proper position by 2 3 


the addition of an extra 
support cushion provided. 
The firmest control can 
be provided by the 
removal of the insert forms 






within the pillow. C 

Inexpensive and E m 
autoclavable, the i чаа : 
Keeler Headrest pillow 3. Additional F 
by Diversatronics, Inc. support cushion é 


is fast becoming standard for barrel-chested patient. 
equipment. $ (For extra firm control, 
7,00 


remove all inserts.) 


This pillow is standard equipment with the new Chan Wristrest. 


mma (KEELER 


456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-435 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Please send me 


KOP85 Headrests at $7. Total 


Add $1.50 for postage and handling. 
Calif. orders include 6% sales tax, Pa. orders 6%. 


Enclosed is my check for______ Bill me 





City 
Zip 


Name 
Address 
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ANUS 


CONOID LENSES" 


for Indirect Ophthalmoscopy 


NOW FEATURED IN 
CLEAR WHITE OR SOLID 
YELLOW OPHTHALMIC 
CROWN GLASS 





World-famous Volk diagnostic lenses are immediately lenses reduce total radiant energy for greater safety and 

available! Each lens has a front ASPHERIC surface, comfort by removing unnecessary blue and violet light. 

precision ground and polished, and an exact coacting Larger diameter lenses for examination and large field 

spherical back surface, producing superior illumination of view; smaller lenses for retinal surgery and 

of the fundus, greater patient comfort and tolerance, and observation. Order from leading ophthalmic instrument 

an aberration-free aerial image of the fundus. Our yellow dealers. Send for technical bulletin. 
SPECIFICATIONS DIAGRAM SHOWING LARGE, CLEAR, 


UNDISTORTED 3-DIMENSIONAL AERIAL IMAGE 
PRODUCED BY VOLK CONOID LENS 






LARGE STANDARD 
DIAMETERS | DIAMETERS 
SPECIFY CLEAR WHITE OR YELLOW LENSES 






















d Manufacturer ECH OPTICS, INC. EL A: 
7255 INDUSTRIAL PARK BOULEVARD 
MENTOR, OHIO 44060/(216) 942-6161 


VOLK CONOID* REGISTERED TRADEMARK 
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Microsponge™ 







Alcon is with you every s 


(ZR ec «»xx]-FIRST IN FINE QUALITY SINGLE-USE OPHTHALMIC PRODUCTS FOR 


A IDE SIN 


(Alcon Instrument Delivery System) 







Optemp 


$ 


e Cryophake^ 

Sterile, disposable cryoe 
ready for use when nee 
special preparation. 

e Eye-Pak® 

Unique, non-woven mate 
from 3 models — incise 

circular fenestration, oval 


ө Microsponge'" 

Use wherever a small, high 
sponge is needed. Uniqu: 
duces obstruction of field, 
firm gripping surface. 


€ Optemp? 
The reliable cautery wit 
temperature of ophthalr 


ox pis?" 

Alcon Instrument Delive 
Organizes and protects del 
ments during surgery, dur 
tion and during storage. 
[o For further information, write: Surgical Products Division Alcon Laboratories, Inc. P. O. Box 1959 Fort Worth, Texas 76101 
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ust 45” wide 


he ultimate in seating arrangements... The Combo 
000, a combination of a chair or chair/table with 
strument stand that fits anywhere, left or right handed 


he overall width is less than four feet, its depth is just 
7 inches. To save space, the Ophthalmic Instrument 
tand was ingenuously combined with the chair raising 
nd lowering mechanism. Its 16 inch elevation range 
an easily accommodate any size patient. The chair bag 


as completely eliminated to improve patient 

ccess. For convenience, the Instrument Console holds 
ree rechargeable or corded hand instruments plus it 

wivels so the instruments can be placed at any angle. 


wo major instruments can be harmoniously used. The 
pper arm holds refractors and phoropters. The lower ar 
b for Slit Lamps, Keratometers, Ophthalmometers, etc. 


his handsome, innovative Combo 2000 may be ordereq 
ith the Fully Powered Reliance 880 Chair/Table or the 
65 Non-Powered Chair. All known manufacturers’ 
struments can be adapted. And you can be rest assureq 
at Reliance’s famous quality is built into every one o 
eir new Combo 2000’s! For more details, consult your 
ealer or write F. & F. Koenigkramer, 96 Caldwell Drivd 
incinnati, Ohio 45216. Dept. АО-6 


1ЕНАПЕЕ 


1975 All Rights Reserved. 
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Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacets mide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ’round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

"Possibly" effective: Ncnpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 








WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 
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Clinical Sciences 


Retinal Changes in Himalayan Climbers 


Drummond Rennie, MD, MRCP, James Morrissey, MD 


Changes in the fundus of the eye were 
studied in 15 members of a mountaineer- 
ing expedition to Dhaulagiri, Nepal (eleva- 
tion, 8,167 meters [26,795 ft]). Retinal 
photographs were taken at sea level and 
at 5,883 meters (19,300) after each 
climber had descended from his highest 
point. Five Nepali Sherpas and an addi- 
tional American climber who came to the 
base camp late in the climb were also 
studied. 

Vascular engorgement with tortuosity, a 
24% increase in arterial diameter, and a 
23% increase in venous diameter were 
observed. Retinal hemorrhages were seen 
in five American climbers (33%), but in 
none of the Sherpas. The high incidence 
is striking, but the cause is unknown. We 
suggest that the hypoxic vasodilatation 
makes retinal vessels more vulnerable to 
sudden rises in intravascular pressure. 


Submitted for publication May 22, 1974. 

From the Nephrology Section, Department of 
Medicine, Rush-Presbyterian-St. Luke’s Medical 
Center, Chicago. 

Reprint requests to 1753 W Congress Parkway, 
Chicago, IL 60612 (Dr. Rennie). 
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RES hemorrhages occurring in 
people taken to an altitude of 
5,300 meters (17,500 ft) were reported 
by Frayser et al in 1970.' The cause is 
unknown, and no correlations were 
found between the occurrence of 
hemorrhages and any other factor. 
Hemorrhages are not reported in 
resting experimental subjects at low- 
er actual or simulated altitudes. We 
have, however, observed severe retinal 
hemorrhages in two unacclimatized 
young climbers exerting hard at lower 
altitudes (approximately 4,200 meters 
[14,000 ft]), both of whom had acute 
mountain sickness with severe pul- 
monary and cerebral edema, and one 
of whom became unconscious (J.M.).* 
Recently, there have been other 
reports of hemorrhages in climbers 
exercising at relatively low altitudes.* 
This suggests that altitude is perhaps 
only one of several factors; the level of 
exertion might also be important, as 
might individual susceptibility. 

The American Expedition to Dhau- 
lagiri (8,167 meters [26,795 ft]) in the 
Central Himalayas afforded an oppor- 
tunity to investigate this further, at 
higher altitudes and under conditions 
of greater exertion. Dhaulagiri is the 
sixth highest mountain in the world, 
and is the highest mountain ever 
climbed without the use of supplemen- 
tary oxygen. 


SUBJECTS AND METHODS 


The experimental subjects were 15 male 
climbers, drawn from all over the United 
States, between the ages of 24 and 36 


years, all of whom had been selected for 
their skill, fitness, endurance, and previous 
mountaineering and high altitude experi- 
ence. All except one lived at low altitudes, 
at or below 1,220 meters (4,000 ft). The 
exception (P.L.) lived in Alta, Utah, at 
2,650 meters (8,700 ft). One of the authors 
(D.R.), who took the retinal photographs, is 
excluded from the series. 

Later in the course of the climb, J.S., 
aged 25 years, joined the expedition at the 
base camp. He was examined three days 
after arrival at the base camp and is not 
included in the series of 15 subjects but is 
referred to separately. 

It was also possible to examine ophthal- 
moscopically the eyes of five Sherpas, aged 
20 to 38 years, who had climbed to high 
altitudes, immediately after their descent 
to base camp. Retinal photographs were 
taken of one. Sherpas are Nepalis of 
Tibetan extraction who live in the moun- 
tainous region around Mount Everest. Our 
five Sherpas had been selected after 
demonstrating their ability to perform 
well at high altitudes on previous Hima- 
layan expeditions. 


The Climb 


Dhaulagiri is the highest mountain in 
the Central Himalayas of Nepal. The trek 
to the base camp, which was established on 
the northeast face at 5,883 meters (19,300 
ft) involved carrying loads of approxi- 
mately 30 kg (60 Ib) from Pokhara, Nepal 
(760 meters [2,500 ft]) over passes of 2,865 
meters (9,400 ft), 5,182 meters (17,000 ft), 
and 5,334 meters (17,500 ft), with deep 
descents between these passes. (Mountain 
World 1954, p 71)* The trek took about 24 
days, and all the climbers were fit on 
arrival at 5,883 meters. 

Subsequently, while the work of estab- 
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Fig 1.—Left, Left fundus (T.T.) at sea level and at 5,883 meters. Center, After 39 days at or above 5,883 meters and after descent from 
7,224 meters. Right, Right fundus photographed at same time as center photograph. Large hemorrhages, hyperemia of disc, and 


vascular engorgement are seen. 


‘lishing the base camp was continued, ten 
days were spent in a strenuous, dangerous, 
and technically very difficult ascent to the 
crest of the southeast ridge (at about 6,460 
meters [21,200 ft]), before this route was 
abandoned. 

The summit of the mountain was 
reached 30 days after this temporary 
defeat by two Americans (J.R., L.R.) and 
one Sherpa (N.S.) via the northeast spur. 
(Mountain World 1960/61, р 126)** All the 
15 American climbers reached an altitude 
of at least 7,227 meters (23,700 ft), and five 
reached 7,834 meters (25,700 ft) or higher. 
Throughout, the climbers were assailed by 
very strong and almost constant gales, 
snow storms, and cold temperatures. Addi- 
tional oxygen (for climbing or sleeping) 
was not used, and no medications specifi- 
cally intended to relieve altitude sickness 
(eg, furosemide, acetazolamide’) were tak- 
en. The entire expedition returned from 
the mountain safely. 


Fundal Photography 


Retinal photographs were taken at sea 
level (New York City) and at 5,883 meters 
(base camp) with a camera with standard 
and color film. The flash was powered by a 
portable generator. Frequent ophthalmos- 
copic examinations were performed and 
the results were recorded. These results 
were later found to agree very exactly with 
the retinal photographs. 

Because transport was difficult and 
hazardous, the generator and camera (very 
properly regarded as low-priority items by 
the expedition members) arrived at base 
camp too late to take early high-altitude 
photographs of any climbers except J.S. 
who is described separately. Photographs 
were taken as climbers descended to 5,883 
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meters at the end of their stay in higher 
camps. It took the climbers between 15 and 
20 days to reach base camp from the camp 
at 3,658 meters (12,000 ft). On the average, 
the climbers had been at or above base 
camp (5,883 meters) for 39 days (ranging 25 
to 51 days), and above 3,658 meters for 57 
days before having an ophthalmoscopic 
examination and retinal photographs tak- 
en at base camp. 

Retinal vascular diameter was measured 
by a method similar to that of Kobrick and 
Appleton,’ using the projection of photo- 
graphic transparencies of the fundus. 
Vascular diameter was measured at about 
15 arbitrary places in the sea-level trans- 
parency, and then, at the same magnifica- 
tion, diameters at the same places were 
measured in a suitable high-altitude slide. 


RESULTS 


We were able to examine 12 climb- 
ers in New York City before the start 
of the expedition. All had normal 
fundi. At 5,888 meters (19,300 ft), 
eight of the 15 climbers showed no 
fundal abnormalities, apart from vas- 
cular dilatation (Table). 


Hemorrhages 


No hemorrhages were observed in 
seven climbers when they were exam- 
ined ophthalmoscopically after three 
weeks at 5,883 meters, although in two 
of these climbers, (J.M. and D.Y.) 
hemorrhages developed later. 

Hemorrhages appeared in five of 
the 15 climbers, and in each subject, 
they were asymptomatic (none were 
near the macula) and bilateral (Fig 1 





Fig 2.—Left fundus (D.Y.) at 5,883 
meters, after 47 days at or above that 
altitude, and after descent 7,834 meters. 
Two hemorrhages are seen. 


Fig 3.—Right fundus (J.M.) at 5,883 
meters, after 35 days at or above that 
altitude, and after descent from 7,224 
meters. Several small hemorrhages are 
visible, but no other abnormality. 
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Fig 4.—Left fundus of J.R. photographed at sea level and at 5,883 meters after 45 days 
at or above that altitude (left), and immediately on descent from summit, 8,167 meters 
(right). Tortuosity of engorged retinal veins at altitude is apparent. 


[T.T.], Fig 2 [D.Y.]). Only one of those 
affected (Fig 3 [J.M.] descended 
because of illness—in his case severe 
and persistent pharyngitis. Also inter- 
esting was J.M., as he alone had 
hemorrhages without other abnormal- 
ities. Of the others, J.R. (Fig 4) 
reached the summit, and the remain- 
der descended because of unrelenting 
storms and the disintegration of their 
camps. All were climbing as strongly 
as any other expedition members. 
The retinal hemorrhages were su- 
perficial, being striate and flame- 
shaped.’ In each of the five subjects 
they were bilateral. No peripheral 
hemorrhages were seen, most hemor- 
rhages being fairly near the disc. 


Vascular Engorgement 

Vascular engorgement was a promi- 
nent feature. It was most severe in 
J.S. when he was photographed three 
days after arrival at base camp (5,883 
meters). His arteriovenous diameter 
ratio was 1:2.4, compared with an 
average arteriovenous diameter ratio 
for eight climbers of 1:1.32 at sea level, 
which was identical with their aver- 
age ratio at 5,883 meters. 

Satisfactory paired measurements 
of retinal vascular diameters at sea 
level and at high altitude were made 
in eight subjects. The mean increase 
in arterial diameter at high altitude 
was 24% (+SD, 17.5%), and the mean 
increase in venous diameter was 23% 
(+SD, 7.9%). 
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Vascular Tortuosity 

This was striking in six of the expe- 
dition climbers, four of whom also had 
retinal hemorrhages. The newly ar- 
rived J.S. also demonstrated consid- 
erable vascular tortuosity. It was very 
severe in J.R. (Fig 4), who reached the 
summit, but totally absent in nine 
climbers, one of whom (L.R.) also 
reached the summit and two of whom 
(R.F. and P.L.) reached an altitude of 
7,834 meters (25,700 ft). Hyperemia of 
the disc was very obvious in three 
climbers and visible in two others. It 
was usually associated with either 
retinal hemorrhage or increased vas- 
cular tortuosity. 

None of the Sherpas showed any ab- 
normalities at all (Fig 5), though one 
(N.T.) developed temporary snow- 
blindness (the only member of the 
expedition to do so), together with 
conjunctivitis and chemosis after he 
had removed his goggles during a 
snowstorm while descending to base 
camp. Ophthalmoscopic examination 
three days later showed normal fun- 
di. 

Neurological Signs 


One subject (T.B.) reported blurred 
vision in his right eye on descending 
to 5,883 meters, after spending nine 
days at 7,559 meters (24,800 ft). The 
right pupil was sufficiently dilated for 
the inequality to be first noticed by а 
nonmedical colleague. Both pupils, 
however, reacted to light and accom- 


Fig 5.—Left fundus (Sherpa, S.G.) pho- 
tographed at 5,883 meters, after 25 days at 
or above this altitude. Like other Sherpas, 
this man had strikingly normal fundi. 


modation-convergence testing, al- 
though the right pupil was sluggish. It 
returned to normal size over 48 hours. 
This subject also had a bulging, red, 
and scarred left eardrum caused by 
recurrent, acute otitis media on that 
side. 

Another subject (L.R.) was noticed 
to be slow, apraxic, and ataxic after 
several days at 7,834 meters. He 
dressed with the greatest difficulty, 
having problems in deciding which 
glove would fit which hand, and 
during the summit attempt, he tended 
to make elementary mountaineering 
mistakes and to veer and fall to the 
left. Despite this, he reached the 
summit and was able to take photo- 
graphs, although he got frostbite of 
the fingers in doing so. He descended 
the mountain very slowly indeed, 
needing, for example, to be safe- 
guarded on a rope along a short and 
ordinarily very easy, but potentially 
dangerous, traverse to the right at 
6,523 meters (21,400 ft). On arrival at 
base camp, he was staggering, and 
later fell over to the left when asked to 
stand up. He had an intention tremor 
on the left (hand and foot) and a fine, 
jelly-like nystagmus. All of these 
signs cleared up completely in three 
days, and he made several fast carries 
of heavy loads down from 5,180 
meters (17,000 ft) to 4,725 meters 
(15,500 ft) in the next few days. 

Neither of these two climbers with 
neurological signs had any retinal 


e 
Retinal Changes/Rennie & Morrissey 397 


| 
| 
l 












| 
Ё 
| 
| 
| 
| 
| 
| 
| 


E 
| 
К 
Ё 
: 
і 





а ао а PR 


REST PEST ттер рур 7 


hemorrhages. As сап be seen from the 
Table, upper-respiratory tract prob- 
lems were common (in nine out of 15). 
Four had bronchitis, three had laryn- 


gobronchitis with loss of voice, one subjected to acute hypoxia in a hypo- of hemorrhage (one-third) was similar | 
had a severe pharyngitis, and one had baric chamber. This finding was {о that found shortly after ascent in 
acute otitis media. confirmed by Duguet et al" who resting, unacclimatized subjects who 
The  pharyngo-laryngo-bronchitis found that the effect was maximal at һай been flown up to the Logan 
that was seen was very persistent, 6,000 meters (19,680 ft) simulated alti- ^ Plateau (5,334 meters), or in acclima- 
debilitating, and unresponsive to tude, and that after 15 minutes, tized people exercising moderately 
medications, including erythromycin ^ although there was very considerable and infrequently who had climbed to 
and ampicillin sodium. In general, it ^ individual variation, the arterial di- ^ that altitude seven weeks before.' 
worsened with increased altitude and ameter had dilated +21% and the In the present study, the climbers as 
improved with descent. All symptoms venous diameter + 18%. well as the Sherpas had all been 
had ceased when the climbers de- Frayser et al" showed not merely selected on the basis of their high- 
scended to 4,725 meters. Of the eight ^ that a similar vasodilatation occurred altitude tolerance, among other fac- 
climbers with pharyngitis, laryngitis, at high altitudes, but that it remained, tors. All had carried loads to at least ? 
or bronchitis, or any combination of во that arterial diameter was in- 7,224 meters (23,700 ft), 1,889 meters 
the three, three had retinal hemor- creased +18.3% and venous diameter (6,200 ft) higher than the Logan 
rhages. +20.7% in subjects at 5,834 meters Plateau. Most had been engaged in 
(17,500 ft) for five to seven weeks. It prolonged high-standard ice climbing 
COMMENT was associated with a considerable up to 6,462 meters (21,200 ft), and all 
We found asymptomatic retinal increase in retinal blood flow (+105% had been undergoing extremely stren- 
hemorrhages, vascular dilatation, and ^ over control values in acclimatized uous exertion for many weeks above 
tortuosity and hyperemia of the optic ^ individuals), despite the usual hypo- 5,888 meters. 
discs in men climbing at very high сарпіа of high altitude. They found One might have anticipated that the 
altitudes without the use of supple- that this increased flow was most incidence in the climbers on Dhau- 
mentary oxygen. In every subject, severe after four days at high altitude ^ lagiri would either be lower because of 
there was some retinal arterial and (+128%). We found the most severely ^ selection, or higher because of the 
venous dilatation. In the eight sub- distended vessels in J.S., an additional increased altitude and the severe * 
jects in whom adequate measure- climber (not included in the series ^ exertion. Whether these factors are 
ments could be made, the mean reported here) who climbed fairly ^ important or whether individual pre- 
increase in arterial diameter was rapidly to base camp at 5,883 meters disposition might alone determine the 
Data in 15 Himalayan Climbers 
Ratio of High-Altitude 
to Sea-Level 
Measurement No. of Retinal 
Maximum Hemorrhages 
Sea-Level No. of Days Spent at Altitude, Arterial Venous Hyperemia of 
Climber Eye Examination or Above 5,883 Meters" Meters Diameter Diameter Optic Disc OD os 


+24% (+ SD, 17.5%), and in venous 
diameter +23% (+ SD, 7.9%). 

Cusick et al? demonstrated vascular 
dilatation of 10% to 20% in men 


27 7,559 

38 7,559 

37 7,224 — 
46 7,834 22.6 


and was photographed three days 
after arrival. 

Retinal hemorrhages are common 
at very high altitudes. The incidence 


Mild 


R.F 4+ 

А.Н + 36 7,224 43.1 37.3 Moderate 1 

K.L. + 38 7,224 58.5 18.2 

P.L. m 51 7,834 bs “ке Pss i93 m 
TL. $e. { 25 7,224 wes EN cis £p E 
J.M; T 35 7,224 6.7 13.2 4 

D.P. 26 7,559 E 


26.6 Moderate 4 


L.R. 43 8,167 

L.S. nL 48 7,559 16.4 20.0 Doubtful est " 
UAE im 39 7,224 29.3 28.8 Doubtful 7 3 
D.Y. ES 47 7,834 7.8 12.5 TE 2 

Mean 39 24.2 22.9 





* Before retinal photography or examination. 
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incidence is not clear. 

The cause of the retinal hemor- 
rhages is obscure. The lack of correla- 
tion with the highest altitude reached 
is not unexpected, since the 945-meter 
(3,100-ft) difference between the sum- 
mit (reached by L.R., J.R., and the 
Sherpa, N.S.) and camp 2, (highest 
point for T.T., T.L., K.L., A.H., J.M., 
and J.D.) represents the widest differ- 
ence in altitudes attained (the other 
seven reached intermediate heights), 
and this altitude spread is only 11% of 
the height of the mountain above sea 
level. 

Only four of the climbers had any 
symptoms of acute mountain sickness 
(P.L. and T.T. who had headache, A.H. 
who had vomiting, and K.L. who had 
an acute attack of breathlessness at 
6,500 meters ([21,400 ft]), and in each 
it was mild. Like Frayser et al, on 
Logan Plateau, we were unable, de- 
spite the higher altitude and much 
harder exercise on Dhaulagiri, to 
correlate the ocular findings with any 
other factor such-as speed of ascent, 
altitude reached, or symptoms of 
acute mountain sickness. 

For high-altitude retinal changes, 
we see as possible the following 
causes: 

1. Compression of the retinal veins 
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associated with cerebral edema: This 
was probably a contributing cause in 
one subject (one of the authors of this 
communication, D.R.) with papillede- 
ma described by Frayser et al.’ Papil- 
ledema is a complication of acute 
mountain sickness,’ but none of the 
climbers we have described had clear- 
cut papilledema, merely some hyper- 
emia of the disc in three (Fig 2). 

2. Secondary polycythemia with 
increased blood viscosity: Though 
blood studies were not done, many 
weeks’ living at an elevation above 
5,883 meters must have been asso- 
ciated with a pronounced secondary 
polyeythemia.'?'* Increased viscosity 
caused by polycythemia is associated 
with gross venous engorgement, and 
sometimes with hemorrhages,’ which 
occur in other conditions of raised 
viscosity that are caused by red blood 
cell abnormalities such as sickle cell 
disease? and serum _hyperviscosi- 
ty." This cannot be the cause, 
however, in those subjects described 
by Frayser et al' whose hemorrhages 
developed within a day or two of 
ascent. 

3. Coughing, straining, and per- 
forming the Valsalva maneuver, with 
or without hypoxic vascular weakness: 
Hemorrhages in the retina may occur 





Retinal Vascular Neurological Other Symptoms 
Tortuosity Signs and Signs 
SINE Very mild frostbite 
mild Dilated pupil, OD Otitis media, AS 
Mild 
M Bronchitis 
Mild Headache, vomiting (7,224 meters) 
Severe dyspnea at rest 
(6,500 meters, relieved by oxygen) 
Laryngitis bronchitis, headaches 
Bronchitis 
Severe pharyngitis 
Marked Severe frostbite 
Ataxia, apraxia, Bronchitis, laryngitis, mild frostbite 
cerebellar signs 
durs Bronchitis, mild frostbite 
{ Moderate Laryngitis, bronchitis, headaches (7,224 meters) 
E Moderate Bronchitis 















а оса Sa NEA PEE a m TERI pcr m 


with coughing, vomiting, and com- 
pression of the chest.’ Very high 
intrathoracie pressures may build up 
when lifting weights.'* 

Byrnes?* has emphasized that there 
is no effective control to prevent high 
intravascular pressures being trans- 
mitted into the eye, and if the vas- 
cular system is already dilated, the 
pressures generated by straining or 
coughing (frequently 300 mm Hg or 
more?) could produce vascular in- 
jury?" All the climbers carried loads, 
and much of the climbing was steep 
and involved climbing ropes. Almost 
all of the climbers were subject to 
prolonged bouts of coughing, asso- 
ciated with lengthy exposure to the 
cold and very dry air, and in seven of 
the climbers, this coughing was very 
persistent, leading in the case of one 
of the authors (D.R.) to two cough 
fractures as have been described by 
Steele” in climbers on Everest. 

McKeown,” in discussing the high 
incidence of retinal hemorrhage in the 
newborn, referred to the known varia- 
tions in venous drainage from the 
retina. It is possible that anatomical 
factors account for some of the indi- 
vidual variations observed in the 
climbers we have reported. There is no 
evidence? that intraocular tension is 
much changed in hypoxic situations, 
but the reports are contradictory and 
confusing. 

We feel that the most likely expla- 
nation for the hemorrhages in physi- 
cally fit climbers at high altitudes is 
that hypoxia stimulates massive reti- 
nal vasodilatation, and this makes the 
retinal vessels vulnerable to sudden, 
severe rises in intravascular hydro- 
static pressure. There may be some 
vascular obstruction, and there cer- 
tainly is, in the acclimatized, in- 
creased blood viscosity, but these are 
relatively unimportant factors. 

The neurological lesions in T.B. and 
L.R. were striking. We have seen 
ataxia frequently in the past,’ but 
usually in people with severe dehydra- 
tion associated with the anorexia, 
nausea, vomiting, and headache of 
acute mountain sickness. One subject, 
L.R., was probably somewhat dehy- 
drated after a prolonged stay at very 
high altitude. However, whether the 
lesions were caused by vascular occlu- 
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sion, minute hemorthage, or cerebral 
edema is unclear, and recovery was 
rapid. 
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Nonproprietary Names 
and Trademarks of Drugs 


Ampicillin sodium—Amcill-S, Omnipen N, 
Penbritin S for Injection, Polycillin N 
for Injection, Principen N. 

Furosemide—Lasiz. 
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High Altitude Retinal Hemorrhage 


Michael Wiedman, MD 


The accessibility of high-altitude areas 
presents the risk of high altitude retinal 
hemorrhages (HARH). Four cases reported 
illustrate localized macular, diffuse, and 
familial incidence of HARH. Fluorescein 
angiography indicated no leakage, and a 
superficial retinal location of the hemor- 
rhages. Marked retinal artery and vein 
dilation occurs. Ophthalmodynamometry 
showed retinal vascular hypertension in 
the presence of HARH. The complete res- 
olution of hemorrhages occurs in most 
cases. Despite the return of visual acuity 
to normal, visual function studies indicate 
the persistence of defects. 


ypoxia and hypobarism are com- 
mon  antecedents of acute 
mountain sickness and high altitude 
retinal hemorrhages (HARH). A wide 
spectrum of ocular disturbances oc- 
curs as a result of acute exposure to 
high altitude. Elevated rod-and-cone 
threshold, constriction of visual 
fields; paradoxical pupillary dilation 
to light with hypoxia, and flicker-fre- 
quency depressions’ occur in addition 
to HARH. 

Important features of high altitude 
retinal changes are retinal artery and 
vein dilation,‘ together with de- 
creased retinal circulation time and 
concomitant increase in total blood 
flow and an absolute increase in reti- 
nal vascular blood volume. A hypoxic- 
induced entoptic sensation of light 
(Eigenlicht) has been reported, sim- 
ilar to that which is observed with 
finger-pressure ischemia. Further, a 
selective loss of color occurs in hy- 
poxia, with red sensitivity affected 
earliest and most severely.’ Light 
adaptation recovery time increases 
by 60% with hypoxia.’ 

Because of the accessibility of high- 
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altitude areas, HARH is now ob- 
served with greater frequency. Large 
numbers of amateur and professional 
climbers, skiers, and hikers are in- 
volved in high-altitude activities. Ski 
areas may be located above the 3,048- 
meter (10,000-foot) level, and allow 
for a rapid, one-day ascent from sea 
level. 

Natives who are subject to chronic 
hypoxia adapt’ by increased red blood 
cell mass and capillary networks, and 
with an increase in cytochrome oxi- 
dase concentration and mitochondrial 
density. However, the transient so- 
journer at high altitude adapts rap- 
idly to acute hypoxia’ with hyper- 
ventilation, tachycardia, increased 
cardiac output, alkalosis, and dis- 
placement to the right of the oxygen- 
hemoglobin dissociation curve, which 
favors release of oxygen to the tis- 
sues. 


Incidence 


Singh’ first reported “papilledema 
and engorgement of retinal veins and 
hemorrhages” in Indian troops ex- 
posed to high altitude for short peri- 
ods of time. Twenty-four patients 
with ocular complications were noted 
among 1,925 patients with acute 
mountain sickness. All had symptoms 
of blurred vision along with engorge- 
ment of retinal veins, blurring of disc 
margins, and, in three patients, vit- 
reous hemorrhages. Frayser et al" 
noted the occurrence of retinal hem- 
orrhages, often asymptomatic, in 
nine of 25 patients who were exposed 
to high altitude. Papillary hemor- 


rhage, peripapillary hyperemia, tor- . 


tuosity and increased diameter of 
veins and arteries, along with macu- 
lar or diffuse preretinal hemorrhages 
were observed. 

The exact incidence of HARH is 
uncertain. Patients with retinal hem- 
orrhages are usually unaware of any 
defect, particularly if the hemor- 


rhages are not in the macular area. 
A physician is not often present with 
a high-altitude group to record the oc- 
currence of abnormalities. The re- 
ported incidence of HARH by medical 
observers of high altitude teams 
varies from 0 to 66%. Singh et al 
noted retinal vascular changes in 24 
of 1,925 patients (1.8%); Frayser et 
а1'° observed retinal hemorrhages in 9 
of 25 patients (86%), with frequent se- 
quential recordings; the 1971 Inter- 
national Himalayan Expedition" 
noted an incidence of 1 of 31 patients 
(3%); the 1973 American Daulighari 
Expedition reported an incidence of 5 
of 15 (38%); the 1973 Aconcagua as- 
cent reported an incidence of four of 
six (66%); and on my two expeditions 
to Mount Everest, in 1971 I noted 0 
of 18 (0%), and in 1973, two of ten 
(20%). Thus, the reported incidence of 
HARH is variable, depending both on 
the observer and on the location of 
the lesions. 

Retinal hemorrhages are progres- 
sive as one ascends higher (case 4). 
The incidence of acute mountain sick- 
ness is greater in those who have pre- 
viously had it and who have returned 
to high altitude, and similarly, reti- 
nal hemorrhages may tend to recur 
on reascent to high altitude. To my 
knowledge, possible familial inci- 
dence has not been noted before. This 
communication describes two pa- 
tients with HARH who are a father 
and son (cases 3 and 4). 


Location 


The HARH are located peripapil- 
lary and throughout the fundus, but 
generally do not involve the macula. 
Although HARH is a recently ob- 
served phenomenon, mountaineers 
have described high-altitude entoptic 
symptoms for generations. The con- 
figuration of the hemorrhages is vari- 
able; they may be diffuse or punctate, 
confluent or flame-shaped. They are 
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Fig 1.—Fluorescein angiogram of macular hemorrhage OS (case 1) indicates no leak- 
age and complete blocking of underlying fluorescence. 


Ophthalmodynamometric Measurements at High Altitudes 


Patient No. 


Altitude, Meters (ft) 





1,219 (4,000) 


4,876 (16,000) 


3,657 (12,000) 5,029 (16,500) * 


Diastolic Measurements, mm Hg 





37, 39 


48, 50 


25, 30 





33, 35 


* Reascent. 


most commonly preretinal and, in 
more severe cases, extend into the 
vitreous., Macular hemorrhages are 
infrequent and may be solitary (case 
1) or occur in conjunction with diffuse 
posterior-pole hemorrhages. Fluores- 
cein angiography (Fig 1) indicates no 
leakage, and there is complete block- 
ing of underlying fluorescence. 


REPORT OF CASES 


Case 1.—A 52-year-old woman ascended 
gradually over a one-week period to 4,876 
meters (16,000 feet). She noted progressive 
symptoms of mountain sickness, with se- 
vere headache, tachycardia, dyspnea, bron- 
chitis, mild facies edema, and exhaustion. 
Preascent blood pressure was 130/84 mm 
Hg, whereas postascent blood pressure 
was 158/104 mm Hg. 

On attaining altitude, visual acuity was 
OD 20/20 and OS 20/200. The right fundus 
had two superficial, flame-shaped hemor- 
rhages adjacent to the superior and infe- 
rior temporal arterioles, in the posterior 
pole (Fig 2). The left fundus had macular 
hemorrhages in the superficial retina, just 
distal to arterioles (Fig 3). 
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35, 37 


50, 55 


Fluorescein angiography of the left eye 
(Fig 1) exhibited an entirely normal choroi- 
dal and retinal vascular filling pattern and 
a normal perifoveal arcade of vessels. The 
macular hemorrhage completely blocked 
fluorescence of retinal vessels and was es- 
sentially beneath the internal limiting 
membrane. No fluorescein leakage in the 
late phases was noted in either eye. Late 
films of the right eye revealed superficial 
retinal hemorrhages also blocking all un- 
derlying fluorescence. A dense macular 
scotoma in the left eye was plotted with 
the Amsler grid. The macular hemorrhage 
resolved completely over the subsequent 
eight weeks, and visual acuity improved to 
20/20. 

Despite the return of visual acuity to 
normal, other psychophysieal tests dis- 
closed persisting defects in both eyes six 
months later. Flicker perimetry showed 
critical flicker frequency substantially be- 
low normal in both central and peripheral 
fields; examination of kinetic perimetric 
fields demonstrated overall field shrinkage 
of 15° to 20°; dark adaptation curves ob- 
tained with a 2-degree test field that was 
presented 10 degrees nasally of fixation 
placed the curves on the low side of normal 


Fig 2.—Hemorrhages adjacent to disc 
OD (case 1) occurring in superficial retinal 
layers. 


Fig 3.—Macular hemorrhages OS (case 
1). Hemorrhage nasal to fovea is dense 
and in superficial retina. From this extends 
a deeper, diffuse hemorrhage, leading into 
fovea. Both appear just distal to arterioles. 





Fig 4.—Diffuse hemorrhages OD (case 
2) in preretinal and superficial retinal loca- 
tions, sparing macula. 


bands; and sensitivity profiles with red and 
blue objects of 10-degree angular subtense 
showed substantial threshold elevation. 
Case 2.—A 44-year-old male physician as- 
cended over a five-day period to 5,360 me- 
ters (17,600 feet). Because of headaches, he 
returned rapidly to sea level. Diffuse pre- 
retinal and intraretinal hemorrhages were 
present in the right eye (Fig 4) and in the 
left, sparing the maculae. Retinal veins 
and arteries in both eyes were dilated. All 
hemorrhages cleared completely over a pe- 
riod of six weeks. Visual acuity remained 
normal, but paracentral field defects in 
both eyes were still present one year later. 
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Case 3.—A 41-year-old man ascended to 
5,853 meters (19,200 feet) over a period of 


‘ten days. Increasing symptoms of high-al- 


titude sickness occurred, characterized by 
headaches, insomnia that required barbi- 
turate therapy, and facial and peripheral 
edema, for which he was given furosemide 
that caused massive diuresis. There was no 
pulmonary edema; however, cerebral pro- 
gression was evidenced by vertigo, syn- 
cope, and ataxia while hiking. 

Within 12 hours of reaching this eleva- 
tion, he was noted to have HARH. Visual 
acuity was OD 20/20 and OS 20/20. Exami- 
nation of the right fundus disclosed a 1.5- 
dise diameter, ovoid, preretinal hemor- 
rhage along the superior temporal retinal 
arteriole. The fundus of the left eye had 
a peripapillary, 0.5-disc diameter, flame- 
shaped hemorrhage along the inferior na- 
sal retinal arteriole. Retinal veins and 
arteries in both eyes were greatly dilated. 
Retinal hemorrhages were completely ab- 
sorbed over the succeeding two weeks, 
along with the subsidence of vessel dila- 
tion. This patient is the father of the 
patient in case 4. 

Case 4.—At high altitude, a 19-year-old 
man had mild symptoms (headache and in- 
somnia). He ascended during ten days to 
5,853 meters, and HARH was observed on 
the llth day. Examination of the right 
fundus showed a 2.5-disc diameter, ovoid, 
superficial retinal hemorrhage with feath- 
ered edges, extending along both the infe- 
rior nasal vein and artery, starting at the 
disc margin. The left fundus examination 
showed a 1.0-disc diameter, flame-shaped 
hemorrhage extending from the disc, adja- 
cent to the inferior temporal artery. Sub- 
stantial dilation of retinal arteries and 
veins was noted in both eyes. Vision was 
normal (OD 20/20, OS 20/20), and re- 
mained so throughout the later resolution 
of the hemorrhages. 

He descended to 3,657 meters (12,000 
feet) during the next three days, and then 
rapidly ascended again to 5,029 meters 
(16,500 feet) over two days. A new occur- 
rence was noted in the left eye, two peri- 
papillary, 0.5-disc diameter, flame-shaped 
HARH along the inferior temporal vein. 
He descended again the next day, and dur- 
ing observation over the following two 
weeks, there was complete absorption of 
hemorrhages. 


Ophthalmodynamometry 


Using the Baillart ophthalmodynamo- 
meter, measurements were obtained in pa- 
tients 3 and 4. Base line readings were 
taken at 1,219-meter (4,000-foot) elevation 
prior to ascent. Readings were again taken 
just after ascent to 4,876 meters (16,000 
feet), and again three days after descent at 
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3,657 meters. Additionally, ophthalmody- 
namometry was recorded during reascent 
to 5,029 meters in case 4. Diastolic mea- 
surements were taken twice in each case. 
Systolie occlusion of retinal arterioles was 
omitted because of the uncertain potential 
for damage with HARH already present. 

Diaszolic ophthalmodynamometry mea- 
surements increased greatly from base 
line values (Table) when the patient was 
exposed to high altitude, and they de- 
creased on descent. Values increased again 
on reascent to high altitude, when addi- 
tional HARH occurred. 


COMMENT 


Ocular and systemic blood pressures 
increase in acute high-altitude sick- 
ness. An increase in vascular trans- 
mural pressure in thin-walled struc- 
tures, such as retinal vasculature, 
causes vessels to dilate, as observed in 
HARH. With dilation, linear velocity 
decreases and lateral pressure in- 
creases. Retinal reactivity, the ability 
of the retinal vessels to constrict, de- 
creases with hypertension.? Hypoxia 
decompensates vascular endothelium, 
causing increased capillary permea- 
bility. With the increase of lateral 
pressure and the effects of hypoxia on 
endothelium, there is an increased 
probability of hemorrhage. Thus, 
HARH may be caused by the com- 
bined effects of retinal vascular hy- 
pertension and hypoxia. 

Retinal vein back pressure can 
cause hemorrhages. Increased venous 
pressure occurs with high-altitude 
sickness. Pulmonary vein constriction 
can be present in patients with se- 
vere pulmonary edema, resulting in 
increased venous pressure. This may 
cause an increase in retinal venous 
pressure, as a factor in retinal hemor- 
rhages. 

Although HARH are observed 
throughout the fundus, they gener- 
ally spare the macular region. There 
are considerable differences in the ar- 
teriovenous transit time of different 
parts of the retina, with transit time 
fastest in the fovea and longest in the 
periphery. This provides relatively in- 
creased oxygenation to the macular 
area and may account for the infre- 
quency of HARH there. 


Treatment 


The majority of HARH absorb 
spontaneously, without loss of visual 


гл 


acuity. Descent from high altitude is 
the immediate treatment, when con- 
sistent with not endangering com- 
panions during evacuation. Adminis- 
tration of oxygen for concomitant 
acute mountain sickness is most use- 
ful, with little retinal vasocon- 
striction effect expected. The use of 
furosemide or acetazolamide for pre- 
vention or therapy is inconclusive." 
Admonition against returning to lev- 
els higher than 3,048 meters (10,000 
feet), in view of potential recurrences, 
is advised. 


This investigation was supported in part by a 
grant from the Department of Ophthalmology of 
the Harvard Medical School. 

Fluorescein angiography was performed by 
Albert R. Frederick Jr., MD. Case 2 was provided 
by William T. Shults, MD, and Felix N. Sabates, 
MD. Visual function tests were done by Ernst 
Wolf, PhD. 


Nonproprietary Name and 
Trademark of Drug 


Furosemide—Lasiz. 
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High Altitude Retinopathy 
in Mountain Climbers 


William T. Shults, MD, Kenneth C. Swan, MD 


Retinal hemorrhages appear to be a 
frequent, though often unappreciated, 
occurrence in unacclimated climbers 
experiencing prolonged exposure to alti- 
tudes above approximately 3,658 meters 
(12,000 ft), heights frequently attained 
by American mountaineers. This condition 
has not received attention in the ophthal- 
mologic literature, though several reports 
of retinal and vitreous hemorrhages have 
appeared in nonophthalmologic journals. 

Of six surviving members of a climbing 
expedition of Mt. Aconcagua, four had ret- 
inal hemorrhages. Two had permanently 
disturbed vision with paracentral sco- 
tomas plotted on a tangent screen. 


М8 climbing is опе of man’s 
more hazardous pursuits. While 
certain medical problems were recog- 
nized early,’ the full scope of high- 
altitude abnormalities has been dis- 
closed only in recent years.” Though 


Submitted for publication Aug 12, 1974. 

From the John E. Weeks Institute of Ophthal- 
mology, University of Oregon Medical School, 
Portland. 

Presented at the Annual Meeting of the 
American Medical Association, Section on Oph- 
thalmology, Chicago, Ill, June 24, 1974. 

Reprint requests to John E. Weeks Institute of 
Ophthalmology, University of Oregon Medical 
School, 3181 SW Sam Jackson Park Rd, Portland, 
OR 97201 (Dr. Swan). 


occurring less frequently, pulmonary 
edema** and cerebral edema’ are not 
rare disorders in mountaineers. 

We wish to call attention to an in- 
frequently cited,'""* but commonly 
occurring, ocular insult resulting 
from ascent to high altitude, retinal 
hemorrhages. We also report that al- 
though the hemorrhages clear, this 
retinopathy may not be transient and 
innocuous. Scotomas may persist with 
permanent impairment of vision. Six 
survivors of an ill-fated climb of Mt. 
Aconcagua (Argentina) were exam- 
ined. Four survivors had retinal hem- 
orrhages. In this communication, we 
will tell the story of the climb, demon- 
strate the characteristics of the hem- 
orrhages, and discuss the pathoge- 
netic mechanisms that might produce 
such an altitude-induced retinopathy. 


REPORT OF CASES 


Eight members of an Oregon-based 
mountaineering club planned to climb Mt. 
Aconcagua in the Argentine Andes. This 
mountain, 6,921 meters (22,834 ft) in 
height, is the tallest in the western hemi- 
sphere. Though of varied occupational 
and geographic backgrounds (Table), the 
climbers were experienced, each having 
climbed peaks taller than 5,488 meters 
(18,000 ft) without.complications. All were 
in excellent physical condition, without 
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known illnesses or history of migraine. 
The party flew from the United States 


- on Jan 18, 1978, arriving the same day in 


Buenos Aires, Argentina. One of their 26 
pieces of baggage did not arrive with 
them-the oxygen. Undaunted, as the oxy- 
gen was intended for emergency use only, 
the group flew to Mendoza (elevation, 762 
meters [2,500 ft] on Jan 15, 1973. Two 
days were spent clearing procedural as- 
pects and making arrangements for mules, 
supplies, and an Argentine guide. While in 
Mendoza, all climbers began a three-day 
course of acetazolamide (250 mg every 
eight hours), and then traveled by bus to 
Punta de Vacas (elevation, 2,332 meters 
[7,650 ft] where the following day was 
spent sightseeing on the Chile-Argentina 
border (elevation, 3,201 meters [10,500 ft]). 

On Jan 20, 1978, eight days after leaving 
the United States and six days after leav- 
ing lower altitudes, the actual climb began. 
The route paralleled that successfully 
negotiated by a Polish group in 1934" (Fig 
1). A two-day, 65-km (40-mile) hike with 
light packs followed, at the end of which 
the climbers established a base camp (ele- 
vation, 4,115 meters [13,500 ft]) at the foot 
of the east face of Mt. Aconcagua. 

Days 10 through 12 were spent pack- 
aging supplies and climbing to camp 1 at 
4,725 meters (15,500 ft). Climbing was 
particularly difficult in this section because 
of fields of "nieves penitentes,” stalag- 
mite-like snow formations, often shoulder- 
deep and unyielding. 

On days 18 through 14, the party as- 
cended to camp 2 (5,366 meters [17,600 ft]). 
At this point, three climbers dropped out, 
one with pulmonary edema (a lawyer), one 
with suspected cerebral edema (a student), 
and one of the physician-climbers (an in- 
ternist) to look after the two stricken 
members. 

The five remaining climbers and the Ar- 
gentine guide ascended to camp 3 (5,915 
meters [19,400 ft]). The assault on the sum- 
mit began on the 17th day, but one climber 
(a psychiatrist) soon was in difficulty. He 
was unable to apply his crampons and was 
grossly disoriented. As he descended with 
the guide to base camp, he developed a 
mild hemiparesis on the right and ataxia, 
which cleared at lower altitude. 

The four remaining climbers (a teacher, 
a NASA engineer, a farmer, and a police- 
man) attempted the ascent to the summit. 
That night they bivouaced at 6,402 meters 
(21,000 ft). What transpired above this al- 
titude is open to doubt, as only two of the 
climbers survived and their recall of the 
events is fragmentary. 

The next morning (day 18), when he be- 
gan to experience symptoms of acute alti- 
tude sickness, the NASA engineer elected 
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Patient/ 
Age, yr/ 
Sex 


1/52/M 


2/25/M 


Student 
3/44/M Internist 
4/39/M Psychiatrist 
5/45/M Dairy farmer 
Policeman 
NASA engineer 


Teacher 





Home City 
Portland, Ore 


Newburg, Ore 
Kansas City, Mo 
Portland, Ore 
Otis, Ore 
Salem, Ore 
Houston, Tex 


Denver, Colo 


Maximum Alti- 
tude Attained, 
Meters (ft) 


Hemor- 
rhages 


5,366 
(17,600) 
5,366 
(17,600) 
5,945 
(19,600) 
6,890 
(22,600) 
6,890 
(22,600) 
6,402 
(21,000) 
6,890 
(22,600) 


* Before fundi could be inspected for hemorrhages. 


Relincho Volley 
se Camp 4,116 m 


Rio de Las Vocas 


40 kilometers 


Punta de Vaca 





Fig 1.—Selected route of climb followed that which had been successfully negotiated 


by Polish expedition in 1934. 


to return to camp 3. To his companions, he 
seemec oriented and capable of making 
the descent unaided, but his body was later 
found a short distance above camp 3. 

The remaining three climbers continued. 
After surmounting an ice fall abeve 6,402 
meters, they unroped to ascend the final 
dome in deep snow. As night came, they 
were still 60 meters (200 ft) shy of the sum- 
mit. The climb was abandoned because the 
teacher was lethargic, hallucinating, and 
refusing to go "Ei WA An attempt was 
made to descend immediately but they be- 
came disoriented and instead bivouaced at 
6,860 meters (22,500 ft). 

The following morning, the farmer de- 
scended to camp 3, leaving the teacher and 
policeman to follow at a more cautious 
pace. During descent, the latter two fell 


down a slope 300 vertical meters (1,000 ft) 
coming to rest about a half kilometer 
above camp 3. The policeman continued the 
descent. The teacher was to follow but 
never arrived. 

The two survivors of the summit at- 
tempt arrived in base camp, still halluci- 
nating. They had seen pieces of highway 
equipment on the summit ridge, dead 
mules at camp 3, skiers at 6,400 meters, 
and trees high on the mountain. In fact, 
both were unaware of their companions' 
fates, having presumed that both had been 
rescued by the Argentine mountain patrol, 
whose presence and voices they had hal- 
lucinated! 

As he flew back to the United States, the 
internist noted paracentral scotomas while 
reading. Soon after his return, examina- 
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Fig 2.—Right eye, numerous hemor- 
rhages occupy nerve-fiber layer (patient 
3). Some are in intraretinal location. 


tion by Felix Sabates, MD, disclosed a 
visual acuity of 20/15 in each eye. Scat- 
tered intraretinal and nerve fiber-layer 
hemorrhages were present in both eye- 
grounds (Fig 2). Though the retinal hemor- 
rhages cleared over several months, small 
bilateral  paracentral  scotomas жеге 
plotted on a tangent-screen examination 
more than one year after descent. 

We examined all of the remaining sur- 
vivors within two weeks of their return to 
this country. All had visual acuities cor- 
rectable to 20/15 in each eye. Three had 
retinal hemorrhages, and two of those with 
retinopathy had paracentral scotomas on 
Amsler-grid and tangent-screen testing. 
The psychiatrist experienced the most se- 
vere retinopathy (Fig 3). 

In addition to the flame-shaped and 
thumb-print hemorrhages seen in the in- 
ternist, he had preretinal hemorrhages. No 
definite perivascular distribution was dis- 
cernible. The policeman and dairy farmer 
had ascended to the greatest altitude, but 
showed a less severe hemorrhagic retinop- 
athy (Fig 4, left eye) than either of the 
physicians (Table). No nerve fiber layer in- 
farcts or vitreous hemorrhages were noted 
in any of the climbers, nor was papil- 
ledema present at the time of our exam- 
inations. The hemorrhages cleared in all 
individuals within two to three months; 
however, the psychiatrist still has dense 
paracentral scotomas in the right eye that 
have persisted unchanged for over one 
year. 


COMMENT 


Acute mountain sickness ("puna" 
or “soroche”)! is becoming more prev- 
alent in today’s mobile society. Rapid 
ascent from low to high altitude 
is commonplace among skiers and 
mountaineers and has introduced 
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Fig 3.—Right eye, similar appearance to 
that shown in Fig 2 (patient 4). A few hem- 
orrhages are preretinal (arrows). 


many of them to the symptoms of 
headache, lassitude, insomnia, and 
gastrointestinal upset that character- 
ize this entity. Some persons are af- 
fected at altitudes as low as 2,439 me- 
ters (8,000 ft) and most will show at 
least some symptoms by 4,578 meters 
(15,000 ft) of elevation. The symp- 
toms usually begin within 8 to 24 
hours of arrival at the altitude, and in 
most cases, clear over a four- to eight- 
day period.' Occasionally, progression 
to pulmonary edema, cerebral 
edema, and death'* occurs. In the 
more severe cases, a timely descent to 
a lower altitude is curative.?’ 

Though theories abound,***?** the 
pathophysiological nature of this dis- 
ease is largely unknown. Slow ascent, 
allowing adequate time for acclimati- 
zation, is the best preventive.? Physi- 
cal conditioning does not seem to 
offer protection,* although aceta- 
zolamide taken for a 48-hour period 
prior to making a climb appears to be 
beneficial." 

Ocular hemorrhages appear to be a 
frequent but often unrecognized ac- 
companiment of acute mountain sick- 
ness. Four previous reports of retinal 
hemorrhages?'^?? and two of vitreous 
hemorrhages?* at high altitude have 
appeared. Frayser et al found reti- 
nal hemorrhages in nine of 25 individ- 
uals who ascended to 5,885 meters 
(17,500 ft) on Mt. Logan in the Yukon 
territory. No relationship between 
retinal hemorrhage and concomitant 
symptoms of acute mountain sickness 
or speed of ascent was noted. Hous- 
ton“ reported retinal hemorrhages іп 





Fig 4.—Left eye, though climbing higher, 
this patient experienced less severe reti- 
nopathy (patient 6). 


two of 99 climbers on Mt. Rainier 
(elevation, 4,393 meters [14,410 ft]). 
In his study, 0.6% of climbers had 
severe eye symptoms (type unspeci- 
fied), while 1.8% had some eye 
"troubles." 

A very thorough study of high-alti- 
tude retinopathy is that of Schu- 
macher and Petajan, who found ret- 
inal hemorrhages in 36% of 39 
subjects at altitudes above 4,329 me- 
ters (14,200 ft) on Mt. McKinley. They 
discovered a positive correlation be- 
tween the incidence and severity of 
altitude headache and the incidence 
of retinal hemorrhage. A prior history 
of migraine was found to place a 
climber at higher risk of developing 
retinal hemorrhages. In their experi- 
ence, rapid ascent and increased 
physical exertion appeared to en- 
hance the chance of developing a 
hemorrhagic retinopathy. 

Singh et al' reported three in- 
stances of vitreous hemorrhage 
among a group of 1,925 army troops 
in the Himalayas working at alti- 
tudes of 8,858 to 5,488 meters (11,000 
to 18,000 ft). No retinal hemorrhages 
were seen, although retinal-vein dis- 
tention and papilledema were noted 
in some individuals. Wilson,’ in a re- 
cent review of high-altitude illness, 
cited three anecdotal reports of 
climbers who had experiened peri- 
vascular retinal hemorrhages; one 
also had a vitreous hemorrhage. 

Of our six patients, four had a hem- 
orrhagic retinopathy. In two, it was 
quite pronounced (Fig 2 and 3) and 
accompanied by subjective symptoms 
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Fig 5.—Hemorrhagic retinopathy is possibly product of complex interaction of certain hypoxia and physiological changes initiated by 


physical stress. 


of visual dysfunction. We were 
unable to define a relationship be- 
tween severity of altitude headache 
or prior history of migraine and the 
incidence of retinopathy. However, 
our sample is too small to draw any 
useful conclusion regarding this re- 
ported correlation. The hemorrhages 
were not distributed in any clear-cut 
perivascular pattern. In fact, some 
intraretinal hemorrhages occupied 
areas that were devoid of ophthal- 
moscopically visible retinal vascula- 
ture, suggesting a capillary origin. 

Hemorrhages represent one of 
many ocular effects of high altitude. 
Additional retinal structural changes 
include increases in the diameter,'®:”° 
tortuosity, and cyanosis of the retinal 
arteries and veins, as well as cyanosis 
of the disc.” The hypoxia of high alti- 
tude induces changes in retinal physi- 
ology as well. Retinal blood flow and 
retinal blood volume are increased, 
while the mean retinal circulation 
time decreases.?^^ 

In addition to changes in retinal 
hemodynamics, hypoxia produces nu- 
merous adjustments in systemic res- 
piratory” and circulatory physiol- 
ogy.^** Cerebral blood flow and 
cerebral venous pressure increase, the 
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latter effect producing a decrease in 
cerebrospinal fluid absorption. When 
coupled with the cerebral edema from 
hypoxia-induced capillary permeabil- 
ity, increased CSF pressure and pap- 
illedema result? Increased retinal 
venous pressure follows, and the 
stage is set for a hemorrhagic ret- 
inopathy. 

Intraocular pressure has been 
shown to decrease with exercise," po- 
tentially increasing the propensity 
for intraocular bleeding. The extreme 
physical exertion and concomitant 
Valsalva maneuvers required in 
mountain climbing may also play a 
role. A hypoxic retinal capillary bed 
already exposed to increased venous 
pressure and increased blood flow 
would likely be intolerant of a further 
Valsalva-induced increase in venous 
pressure. The clinical appearance of 
Valsalva hemorrhagic retinopathy* 
shares certain common features with 
the altitude-induced variety. 

Another pathogenetic aspect is the 
possible effect of blood hyperviscosity. 
The retinal changes of increased ves- 
sel diameter and tortuosity, as well as 
retinal hemorrhages, have long been 
known to occur in such states as 
macroglobulinemia, in which serum 


viscosity is increased.**° It has been 
shown in man that exposure to alti- 
tude produces a rather rapid 20% de- 
crease in intravascular serum volume 
as fluid moves out of the intravascu- 
lar space into the intracellular 
space.*?' This results in an increase in 
hematocrit and blood viscosity that 
occurs much sooner than that which is 
due to the hematopoietic response to 
hypoxia.^ Whether such an increase 
in blood viscosity has importance in 
high-altitude retinopathy is specula- 
tive, but it merits consideration as a 
possible factor. 

In trying to define the reasons for 
the high incidence of hemorrhagic 
retinopathy seen in our patients, the 
roles of ozone and rapid ascent must 
be considered. Conditions in the 
Andes in January are ideal for the 
production of relatively high levels of 
atmospheric ozone. This would serve 
to further decrease oxygen uptake 
and potentiate the already existent 
tissue hypoxia and the effects thereof. 
Houston? has recommended a rate 
of ascent not exceeding 305 meters 
(1,000 ft) per day below elevations of 
4,268 meters (14,000 ft) and 152 me- 
ters (500 ft) per day when climbing 
from 4,268 to 5,488 meters (14,000 to 
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18,000 ft). Above heights of 5,488 me- 
ters (18,000 ft), no firm guidelines ex- 
ist. Our patients greatly exceeded 
these recommendations, often as- 
cending more than 610 meters (2,000 
ft) in a single day. Such a rapid climb 
did not allow adequate time for ac- 
climatization and enhanced the likeli- 
hood of damage from hypoxia. 
Unquestionably, man is capable of 
adapting to great heights. Some per- 
manent Andean mining villages are 
situated above 5,188 meters (17,000 
ft)? Himalayan expeditions have 
climbed above 8,537 meters (28,000 ft) 
without the use of supplemental oxy- 
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gen." However, such feats require 
prolonged acclimatization periods at 
moderately high levels (4,578 to 5,183 
meters [15,000 to 17,000 ft]):* The 
possible protective effect of supple- 
mental oxygen on climbs of the mag- 
nitude considered here has not been 
explored, and one can only speculate 
on how its use might have altered the 
outcome. 

The factors that might lead to the 
production of high-altitude retinop- 
athy are numerous and complex (Fig 
5), and our knowledge is presently in- 
complete. However, with the increas- 
ing popularity of high-altitude pur- 
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suits, the prevalence of this aspect of 
ascent to high-altitude pursuits, the 
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high places is certain to increase, and 
with it, our understanding of its 
pathogenesis and prevention. Cer- 
tainly, ophthalmologists should be 
aware of this condition, which is ca- 
pable of producing a substantial ret- 
inopathy in healthy, young, athletic 
people. 
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The Visual Field and Nerve Head 


in Angle-Closure Glaucoma 
A Comparison of the Effects of Acute and Chronic Angle Closure 


Gordon R. Douglas, MD; Stephen M. Drance, FRCS(Eng); Michael Schulzer, PhD 


Eighteen unilaterally affected acute 
angle-closure glaucoma patients were 
seen a period of time after the acute epi- 
sode, and 11 unilateral chronic angle-clo- 
sure patients were seen while under con- 
trol. Visual fields, optic nerve heads, and 
vision were assessed using the normal 
eye as a control. 

Nerve fiber bundle defects were seen in 
seven of the acute and nine of the chronic 
angle-closure cases. None of the acute, 
but five of the chronic angle-closure 
patients, showed asymmetry of cupping, 
while pallor was seen in seven of the 
acute and nine of the chronic patients. No 
significant difference in reduction of vi- 
sion was seen between the two groups. 
The duration of pressure is a possible 
reason for cupping in glaucoma. 


he drama of an acutely painful 

attack of angle-closure glau- 
coma focuses the ophthalmologist’s 
attention on management of the 
symptoms and prompt reduction of 
pressure prior to definitive surgery. 
The consequences of such an acute 
and marked elevation of intraocular 
pressure on the optic nerve and visual 
function are of more than academic 
interest. 

Visual-field studies and optic nerve 
head observations are difficult during 
the attack due to the corneal edema 
and obvious discomfort. The litera- 
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ture describes a number of changes in 
both the visual field and disc follow- 
ing an acute attack. The disc has been 
observed to be edematous probably 
due to ischemia.''»^*^" The visual-field 
changes that have been described are 
those seen during the acute episode or 
in the immediate period following it 
and include irregular depression of all 
isopters,? with particular involve- 
ment of the peripheral nasal field, (»*»» 
the superior nasal field? the central 
isopters,‘ or the peripheral isopters.° 
Enlargement of the blind spot? and 
widening of the angioscotomata,* ar- 
cuate scotomata,; апа cecocentral 
scotomata? have also been described. 
Field defects of chronic angle-closure 
glaucoma are said to be the same as 
those of chronic simple glaucoma.’ 
There does not seem to be a detailed 
description of the visual field defects 
that remain some time after the 
acute angle-closure glaucoma attack. 
The changes at the optic nerve 
head involve both cupping and at- 
rophy. Cupping has occurred in some 
cases within two weeks' of the acute 
pressure rise. The changes of the 
nerve head in chronic angle closure 
are also said to be similar to those 
seen in chronic simple glaucoma. 
The uniocular acute attacks afford 
an opportunity for studying the ef- 
fects of very high pressure for limited 
periods in one eye, with the appear- 
ance of the optic nerve head of the 
fellow eye serving as a control. 


Method of Study 


We had an opportunity to study 18 pa- 
tients with uniocular attacks of angle-clo- 
sure glaucoma and 11 patients with unilat- 


eral chronic or secondary angle-closure 
glaucoma. The patients were of both sexes 
and ranged in age from 46 to 83 years. All 
patients had a history of an acute episode 
of angle-closure glaucoma that had been 
gonioscopically verified or had had eleva- 
tions in intraocular pressure with or with- 
out symptoms found to be due to closure of 
a large part of the angle of the anterior 
chamber with or without a preceding his- 
tory that determined the cause of the clo- 
sure. The duration of the acute attacks 
could be only approximately evaluated 
from the histories or from the patients' 
case records, but in the cases of chronic 
angle-closure glaucoma, the duration of 
the disease could not be ascertained. 

All patients in the series were seen after 
the acute attacks had been successfully 
surgically controlled, and the chronic 
angle-closure glaucomas were under con- 
trol at the time of review. Sixteen of the 
eighteen patients with a story of an acute 
attack were reviewed more than one year 
after the acute attack. The remaining two 
were seen within three months of the acute 
episode. None of the patients following an 
acute attack required any medication as 
they did not have elevated pressures. All 
patients were assessed by one observer as 
to the cause of any visual loss. The visual 
fields were screened with the modified Ar- 
maly technique, and when positive, a sta- 
tic and kinetie analysis of any visual-field 
defects was undertaken on the oculus pe- 
rimeter. The optic nerve head was viewed 
binocularly using the contact lens and slit 
lamp and the cup-dise ratio in the horizon- 
tal and vertical meridians assessed. The 
color was judged only with the ophthalmos- 
cope, and no color measurements were at- 
tempted. Pallor of a dise was, therefore, a 
clinical description gained when compar- 
ing the affected eye against its unaffected 
fellow. The visual-field defects were classi- 
fied as (1) central scotomata, (2) nerve fi- 
ber bundle defect (arcuate scotoma, repro- 
ducible nasal steps, and dense paracentral 
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Table 1.—Field Changes, Disc Changes, and Visual Disturbance 
in Acute and Chronic Angle-Closure Glaucoma 


After Acute Angle-Closure 
Glaucoma (18) 


No field defects 11 


Category 


Field defects 
Normal discs 
Abnormal discs 


Reduced vision 
(20/40 or less) 


Normal vision 


* One could not be seen. 


scotomata in the Bjerrum region, (3) con- 
traction of the isopters with accompanying 
lens opacities, and (4) those without accom- 
panying lens opacities. Some of the eyes 
had field disturbances that had to be classi- 
fied in more than one group of field de- 
fects. Patients with visual acuities of 20/40 
or less were considered to have a "re- 
duced" visual acuity; whereas, patients 
with a visual acuity of 20/30 or better were 
considered to be normal. 

All abnormal optic nerve heads showed 
definite pallor, but in addition, many 
showed a tissue change of the nerve tissue 
between the optic cup and disc rim or an 
asymmetry of the cup-disc ratio of more 
than .2 between the two eyes or both. The 
prevalence of visual-field defects, optic 
nerve head abnormalities, cataracts, and 
glaucomatous loss of visual acuity was sta- 
tistically compared in the eyes with pre- 
ceding acute angle-closure and those with 
chronic angle-closure glaucoma. 


Results 


Visual Field.—Of the 18 patients 
with an acute attack of angle-closure 
glaucoma, 11 had no impairment of 
the visual field; whereas in the other 
seven, nerve fiber bundle involvement 
was shown (Table 1). Five of the pa- 


In Chronic Angle-Closure 
Glaucoma (11) 


1 
10 





tients with involvement of the nerve 
fiber bundle also had contraction of 
the isopters both in the affected part 
of the visual field and the unaffected 
part of the visual field (Table 2). Of 
those five, three had lens opacities 
that accounted for a reduced visual 
acuity, and the contraction of the 
isopter was judged to be compatible 
with the cataractous visual change 
(Table 2). None of the patients in our 
series showed a central scotoma fol- 
lowing an acute attack of closure, al- 
though there was a reduction in fo- 
veal sensitivity corresponding to the 
contraction of the isopters and the 
overall loss of sensitivity either due to 
medial opacity or, possibly, the effect 
on the optic nerve of the acute pres- 
sure elevation. 

In the chronic angle-closure eyes, 9 
of the 11 had a nerve fiber bundle in- 
volvement (Table 1), and one of these 
had, in addition to that, a definite 
central scotoma attributable to macu- 
lar disease (Table 2). Only 1 of the 11 
had no visual-field defect. The strik- 
ing difference in the prevalence of 
nerve fiber bundle defects in patients 


Table 2.—Type of Visual-Field Disturbance, Visual Disturbance, and Disc Change 
in Acute and Chronic Angle-Closure Glaucoma 


Category 

Central scotoma 
Nerve fiber bundle scotoma 
Contraction 

of isopters 
Cataract 
Glaucoma 
Macula 
Disc asymmetry (0.2 cup/disc) 
Disc pallor 


Reduced vision 
(20/40 or less) 


With lens opacity 
Without lens opacity 


After Acute Angle 
Closure (18) 


In Chronic Angle 
Closure (11) 


1 


= 
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No pallor of disc 
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with chronic angle-closure glaucoma 
as opposed to those who have had an 
acute attack of angle-closure glau- 
coma was statistically highly signifi- 
cant at the 1% level of confidence. 

Optic Nerve Head Appearance.—Fol- 
lowing an acute attack of angle clo- 
sure, 11 of the 18 eyes were judged to 
have a perfectly normal optic nerve 
head compared with the fellow eye, 
while in seven, an optic nerve head 
abnormality was present (Table 1). In 
the chronic angle-closure glaucoma 
patients, 9 out of the 11 were judged 
to have an optic nerve head abnor- 
mality as compared with its fellow 
eye. One was judged to be perfectly 
normal, and in one, no clear picture of 
the disc was obtained due to a fairly 
marked lens opacity (Table 1). This 
marked difference in prevalence of 
optic nerve head abnormalities in the 
two disease states was statistically 
significant at the 1% level of confi- 
dence. It can be seen from Table 2 
that in none of the patients following 
the acute attack of angle-closure 
glaucoma was there a disc asymmetry 
greater than .2; whereas in 5 of the 11 
patients with uniocular chronic angle- 
closure glaucoma, such an asymmetry 
was present. The difference of preva- 
lence of asymmetry in the two groups 
was statistically highly significant at 
a .5% level of confidence. Pallor of the 
nerve head was discovered in 7 of the 
18 patients following an acute attack 
of angle-closure glaucoma and in 9 
of the 11 patients with unilateral 
chronic angle-closure glaucoma. This 
difference was also statistically 
highly significant at the 1% level 
of confidence. Although there were 
seven patients with disc changes and 
seven patients with field changes fol- 
lowing acute attacks of closure, only 
five showed both of these abnormal- 
ities. 

Visual Acuity.—Vision was reduced 
to 20/40 or less in 11 of the 18 pa- 
tients following an acute attack of 
angle-closure glaucoma (Table 1). The 
frequency of cataract, glaucoma, and 
macular disease, accounting for the 
reduced visual acuity, is listed in 
Table 2. Neither cataracts nor glau- 
coma are statistically more frequent 
in either of the two groups in reduc- 
ing visual acuity. 
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Comment 


The present study shows that, after 
an attack of acute angle-closure glau- 
coma, more than half the patients re- 
tained a normal visual field with a 
normal appearance of the optic nerve 
but less than half of the patients fol- 
lowed for prolonged periods after the 
acute insult maintained a normal vi- 
sual acuity. Lens opacities were the 
commonest cause for a reduction in 
visual acuity, and this makes the in- 
terpretation of isopter changes in the 
visual field very difficult. In the ab- 
sence of lens opacity or macular dis- 
ease and when there was a distur- 
bance of the optic nerve head, 
glaucoma was thought to be respon- 
sible for reduced visual acuity in some 
of the patients without a selective 
central scotoma to indicate a specific 
disturbance of the papillomacular 
bundle. The visual disturbance in 
these patients was thought to be due 
to a general lowering of sensitivity in 
the entire visual field. The commonest 
cause of a specific visual-field defect 
was a disturbance of nerve fiber bun- 
dles, either of the classical nasal ar- 
cuate areas or elsewhere manifested 
by sector-shaped disturbances. The 
usual optic nerve head abnormality 
following an acute attack was pallor 
without much ophthalmoscopic change 
of the neuroretinal rim. It was impos- 
sible to relate the presence or absence 
of this disturbance retrospectively to 
the height of the intraocular pressure 
during the attack, the duration of the 
attack, or the level of the systemic 
blood pressure of the patient, though 
in a prospective study, these factors 
could be easily evaluated. 

Chronic angle-closure glaucoma has 
a different picture. The patients are 
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often asymptomatic and have a high 
intraocular pressure (no higher than 
during the acute attack), but the 
pressure is likely to have been present 
for a prolonged period of time. In this 
disease, there is a high prevalence of 
visual-field defects of the nerve fiber 
bundle type, and the papillomacular 
bundle can also be affected. Few of 
these patients also retain a normal 
optie nerve head. Almost all exhibit 
pallor of the optic nerve, and nearly 
half of them show an asymmetry of 
the cup size and various abnormal- 
ities of the neuroretinal rim. Lens 
opacities, accounting for reduction in 
visual acuity, were present in both 
groups, but the follow eye often had a 
reduced visual acuity from the same 
cause. The influence of the operative 
procedure on the lens was difficult to 
evaluate retrospectively. The combi- 
nation of nerve fiber bundle defects 
and pallor of the disc in the absence 
of tissue changes of the neuroretinal 
rim or asymmetry of the cup size fol- 
lowing uniocular acute attacks of 
angle-closure glaucoma suggests an 
acute ischemic insult. The disc ap- 
pearance of ischemic optic neuropa- 
thy following acute rises in intra- 
ocular pressure has been reported, 
but the late sequelae or permanent 
changes have not received much at- 
tention. 

In unilateral chronic angle closure, 
in which pressure elevations were 
also marked, the prevalence of nerve 
fiber bundle damage and pallor was 
much higher and accompanied in 
nearly 50% of cases by changes in the 
neuroretinal rim or asymmetry of the 
optic cup or both. This would suggest 
that the long duration of the in- 
traocular pressure elevation increased 
the risk of ischemic change of the op- 


tie nerve and accounted for the tissue 
changes not seeh after similar high- 
pressure episodes of short duration 
that occur in acute attacks of angle 
closure. The belief that centrocecal 
and central scotomata frequently fol- 
low attacks of acute angle-closure 
glaucoma would not be borne out by 
this small study. The differences of 
optie nerve appearance between the 
high pressure of limited duration in 
acute attacks and high pressure of 
long duration in chronic angle closure 
may teach us something about the 
dise changes of chronic simple glau- 
coma. The effects of pressure on 
choroidal circulation as opposed to op- 
tic nerve head circulation could not be 
analyzed in this retrospective study 
but deserve more careful attention in 
the future. 


This study was supported in part by Medical 
Research Council of Canada grant No. MT 1578, 
National Health grant No. 609-7-374, and 
Government of Canada Medical Research Project 
7-64 (10-63). 

Dr. Douglas participated while on a teaching 
fellowship at the University of British Columbia. 
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Hydrogen Peroxide Sterilization 


of Hydrophilie Contact Lenses 


Antonio R. Gasset, MD; Richard M. Ramer, PhD; David Katzin 


A new, simple, and effective procedure 
for the sterilization of soft contact lenses 
utilizes hydrogen peroxide, an inexpen- 
sive and readily available solution. 


oiling, a highly effective steriliza- 
tion procedure, has been used 
for Soflens (Bausch and Lomb) since 
their introduction in 1971. In contrast 
to these lenses, where only minor side 
effects due to boiling have been seen, 
eg, buildup of proteinaceous material 
after several months of use, the Soft- 
con lens (Warner-Lambert) cannot be 
boiled for a substantial time without 
causing damage to the lens.' Because 
of the unique advantages of the Soft- 
con lenses, such as their use in the 
treatment of bullous keratopathy,’ 
dry eyes,’ ulcers that do not heal,* and 
continuous wear in cases of aphakia,° 
the development of a new method of 
sterilization has been of the utmost 
importance. There has been relatively 
little information available on the 
chemieal methods of sterilization of 
soft contact lenses even though labo- 
ratory investigations as well as clini- 
cal studies began as early as 1968. 
The purpose of this communication 
is to report the use of hydrogen perox- 
ide as a chemical method for ster- 
ilization and cleaning for soft contact 
lenses, in particular, Softcon lenses. 
The hydrogen peroxide absorption 
and elution properties of the lenses 
were studied and evaluated analyti- 
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cally using both a standard potassium 
dichromate test and spectrophoto- 
metric assays. The decontamination of 
hydrophilic lenses by hydrogen per- 
oxide was evaluated for both soft 
lenses and compared with the present- 
ly Food and Drug Administration ap- 
proved method of sterilization, ie, 
boiling. In addition, the ocular toler- 
ance of different concentrations of hy- 
drogen peroxide in hydrophilic lenses 
was evaluated together with the 
chemical neutralization of hydrogen 
peroxide by sodium thiosulfate. 


Material and Methods 


Standard finished Soflens and Softcon 
lenses as presently manufactured were 
used. 

Hydrogen Peroxide Absorption and Elu- 
tion.-It is important to measure the ab- 
sorption and elution rate of any material 
that is in contact with the hydrophilic soft 
lens because of its ability to absorb any 
aqueous solution. In order to determine the 
absorption and elution of the hydrogen 
peroxide in the lenses, the following stan- 
dard methods were used: 

Potassium Dichromate Test (USP 
XVI).—This standard test was used to esti- 
mate the uptake and release of hydrogen 
peroxide by the lenses. The test uses potas- 
sium dichromate acidified with a drop of 
diluted sulfuric acid. The presence of a 
minute amount of hydrogen peroxide is in- 
dicated by a color change from yellow to 
dark blue. This test was found to be sensi- 
tive to concentrations as small as 0.05% of 
hydrogen peroxide within the lens. 

Spectrophotometric Technique.—In cases 
where more accurate determination of the 
concentration of hydrogen peroxide was 
needed, a spectrophotometric technique 
was used. Hydrogen peroxide was com- 
bined with titanium sulfate acidic solu- 
tion, and absorption at 4,300 angstroms 
was measured (Beckman DU Spectropho- 
tometer). 


Elution Rate Determination.—Hydro- 
philic contact lenses were weighed in a dry 
state as well as fully hydrated. After they 
were soaked in a 3% solution of hydrogen 
peroxide for 15 to 30 minutes, the lenses 
were removed from the 3% peroxide, 
blotted, and placed in 100 ml of distilled 
water at room temperature. Aliquots of 
the solution were taken at different time 
intervals and reacted with previously mea- 
sured amounts of titanium sulfate; absorp- 
tion due to hydrogen peroxide was read in 
the spectrophotometer. Readings were 
then converted to concentration values 
from a previously obtained calibration 
curve. Hydrogen peroxide readings were 
sensitive to the lug level. ч 

The Decontamination of Hydrophilic 
Lenses by Hydrogen Peroxide.—The method 
used for contamination and decontamina- 
tion of hydrophilic soft lenses by hydrogen 
peroxide is schematically illustrated in the 
Figure. The following organisms were 
used: Staphylococcus albus, Pseudomonas 
aeruginosa, Streptococcus species, Proteus 
vulgaris, Aspergillus fumigatus, Candida 
albicans, Fusarium, Cephalosporiwm spe- 
cies, and S aureus. 

Both dried and fully hydrated lenses 
were allowed to soak in undiluted broth 
cultures of organisms, with times varying 
from 15 minutes to several days. Bacterial 
cultures were incubated at 37 C and fun- 
gus cultures at room temperatures, in a 
nutrient meat infusion broth. The rate of 
decontamination of the lenses was then 
measured by serial cultures of the lenses 
after various times in the peroxide. 

Ocular Tolerance of Different Concentra- 
tions of Hydrogen Peroxide and Hydrophilic 
Lenses.—The ocular tolerance of different 
concentrations of hydrogen peroxide was 
carried out with albino rabbits in which the 
nictitating membrane had been surgically 
removed several days prior to the insertion 
of the lens. 

Dried hydrophilic contact lenses were 
soaked in 8% hydrogen peroxide for at 
least 15 minutes. Some lenses were then 
placed in the rabbit's eye directly after 
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removal from 3% hydrogen peroxide, some 
after flushing with tap water, and some af- 
Е ter soaking in distilled water or isotonic 


saline solution for different time intervals. 
The eyes were examined daily with a slit 
lamp. At the end of the clinical study, all 
animals were killed; the eyes were enu- 
cleated and fixed in 10% formaldehyde so- 
lution (Formalin). 

Hydrogen Peroxide Neutralization by So- 
dium Thiosulfate.—A solution of sodium 
thiosulfate was used to neutralize the re- 
sidual hydrogen peroxide remaining with- 
in the lenses after sterilization. After 
soaking for 15 minutes in the 3% peroxide 
solution, the lenses were rinsed once with 
the sodium thiosulfate solution and then 
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allowed to soak in the solution for intervals 
up to 30 minutes. Different concentrations 
of sodium thiosulfate were tested in order 
to find the concentration that would pro- 
vide effective neutralization of the per- 
oxide, while keeping the excess sodium 
thiosulfate to a minimal level Hydro- 
gen peroxide concentration was mea- 
sured by absorption readings at 4,300 A, 
using a spectrophotometer (Bausch & Lomb 
Spectronic 20). Sodium thiosulfate solution 
(0.2 ml aliquots) was taken at different 
time intervals and reacted as before with 
previously measured amounts of titanium 
sulfate. Absorption readings were con- 
verted to concentration values from a pre- 
viously obtained calibration curve. 


Table 1.—Ocular Toxicity of Hydrophylic Lenses 


Results 


Softeon lenses imbibed hydrogen 
peroxide from a 3% solution immedi- 
ately on immersion. Ninety percent 
saturation of the lenses occurred 
within the first minute, and complete 
saturation occurred in minutes. In 
contrast, Soflens neither absorbed hy- 
drogen peroxide as fast nor as com- 
pletely. Complete saturation of the 
Soflens with peroxide took several 
hours. 

The elution of peroxide from Soft- 
con lenses occurs rather rapidly. An 
elevation in temperature of the elut- 
ing bath results in a faster removal of 
hydrogen peroxide from the lenses. 
Lenses fully saturated in a 3% solu- 
tion of hydrogen peroxide and then 
transferred to 100 ml of distilled wa- 
ter (25 C) for 30 minutes responded 
negatively to the qualitative potas- 
sium dichromate test, indicating that 
less than 0.0576 hydrogen peroxide re- 
mained in the lens. When the tem- 
perature of the distilled water was 
elevated to 95 C, only a one-minute 
immersion of the lens was required to 
reduce the concentration of hydrogen 
peroxide to less than 0.05%. 

Tests of the rate of elution of hy- 
drogen peroxide from saturated Soft- 
con lenses showed that approximately 
80% of the hydrogen peroxide is 
eluted in one minute at 25 C, and in 
two minutes, 90% to 95% is eluted. 

The rate of release of hydrogen 
peroxide at an elevated temperature 
(37 C) was studied. This showed the 
rate of increase in peroxide concen- 
tration in the eluting bath to be 
slower at the higher temperature, al- 
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though at the lower temperature, the 
rate of removal of molecular hydro- 
gen peroxide from the lens is actually 
greater. This is due to the catalysis 
of molecular hydrogen peroxide into 
oxygen and water brought about by 
the elevated temperature. 

The results of the application of 
soft lenses to rabbit eyes—directly 
from immersion in 3% hydrogen per- 
oxide or distilled water for various 
time intervals, ranging from minutes 
to hours-are summarized in Table 1. 


Sterilization 


The results of hydrogen peroxide 
destroying fungi and bacteria from 
Softcon are summarized in Table 2. 
As expected, no difference between 
the Soflens and the Softcon lens was 
found; therefore, for the sake of sim- 
plicity, results are presented together 
in Table 2. 

Neutralization of Residual Hydrogen 
Peroxide.—The results of the treat- 
ment of the Softcon lenses with a so- 
dium thiosulfate solution show that a 
2.5% sodium thiosulfate solution will 
effectively and completely neutralize 
all residual hydrogen peroxide after 
15 minutes of soaking. On the other 
hand, sodium thiosulfate of 1.5% and 
2.0% concentrations were unable to 
destroy all of the residual hydrogen 
peroxide. 

The pH of the sodium thiosulfate 
solution after the neutralization pro- 
cedure reached a peak of 9.73, but 
usually leveled off at 9.40. 

The osmolarity of the sodium thio- 
sulfate solution during neutralization 
of the residual peroxide was 240.4 
mosmol after 15 minutes. 

Lenses were also soaked overnight 
in hydrogen peroxide and treated 
with the 2.5% sodium thiosulfate solu- 
tion; as was expected, residual hydro- 
gen peroxide was completely and ef- 
fectively destroyed, indicating that 
sodium thiosulfate was capable of 
thoroughly penetrating the lenses. 
The control group results showed that 
the absence of sodium thiosulfate 
causes the hydrogen peroxide concen- 
tration to remain at a fairly high and 
stable level, even after 30 minutes, in- 
dieating the much greater possibility 
for uncomfortable and even unbeara- 
ble irritation of a patient's eye after 


414 Arch Ophthalmol/Vol 93, June 1975 





iss 3 | р Р А "T 
К г. Lade Slate's euni de 4%. ho iE с. дыш ee 4м 
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Table 3.—Neutralization of Hydrogen Peroxide With 2.5% Sodium Thiosulfate 


Solution Short-Interval Readings at 430 nm 
Absorption 


Readings 2 min 3 min 4 min 5 min 
Lens 1 д .055 040 .015 .010 
.080 Ц .028 .020 
.060 d .058 .041 
.095 4 .040 015 
120 А .028 .040 
.061 d .011 .007 
.051 A .011 .020 
.050 
.049 
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Average 
Readings 


Test 


10 min 
120 


15 min 
1342 


Average 
absorbance 


HO; (ug) 


* 0.9% saline solution was used instead of 2.5% sodium thiosulfate. 





Table 5.—Neutralization Using a 2.5% Sodium Thiosulfate Solution 


After Overnight Soaking in 3% H;O; at 430 nm 


3 min 5 min 10 min 15 min 
.060 .030 .001 .008 


Average 
absorbance 


Н,О, (ug) 
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Table 6.—Absorption Readings at 430 nm for Н,О, Neutralization* 


Concentration 
of Sodium 
Thiosulfate Lens 15 min 


2.5% 1 0.00 
2.0% 2 0.011 
0.003 





20 min 


Time of Reading 


25 min 30 min 40 min 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.001 
0.00 0.002 0.00 


* Readings were taken beginning at 15 minutes in order to determine what concentration 
of Na,S,0; would be necessary to destroy all of Н,О, that eluted from lens. 


insertion of a soft lens. Complete 
data and results of sodium thiosulfate 
tests are summarized in Tables 3, 4, 5, 
and 6. 


Comment 


The fact that hydrogen peroxide 
permeates the lenses offers the ad- 
vantage of having a method for deep 
cleaning and sterilization of the 
lenses, in addition to surface decon- 
tamination. The discomfort occasion- 
ally caused by residual hydrogen 
peroxide has been effectively elimi- 
nated by our present rinsing and 
soaking procedure with a 2.596 sodium 
thiosulfate solution. Flat prepara- 
tions of the endothelium as well as 
light microscopy and electron micros- 
copy of rabbits’ corneas treated sev- 
eral times a day with a 2.5% solution 
of sodium thiosulfate for one week re- 
vealed no damage to any cell compo- 
nents of the rabbit corneas. 

Patients’ lenses would never be 
more heavily contaminated than 
these experimental lenses, which 
were steeped in pure cultures of bac- 
teria and fungi. Under these adverse 
circumstances, 3% hydrogen peroxide 
for 15 minutes sterilized our test 


Arch Ophthalmol/Vol 93, June 1975 


lenses; thus, it should easily eliminate 
accidental contamination under nor- 
mal use by patients. 

Properly employed, the hydrogen 
peroxide technique is safe for human 
use. Instilling drops of 3% hydrogen 
peroxide on a human eye causes pain, 
but initiates no damage, even when 
applied three to five times а day.*’ 
However, it must be a species differ- 
ence that explains the corneal dam- 
age from topical application of hydro- 
gen peroxide in rabbits.* 

An effective and safe technique for 
the sterilization of Softcon lenses re- 
quires a 20-minute procedure; lenses 
should be soaked for five minutes in a 
3% hydrogen peroxide solution, rinsed 
once with a 2.5% sodium thiosulfate 
solution, and then be permitted to 
soak for 15 minutes in the 2.5% so- 
dium thiosulfate solution. With this 
procedure, lenses are sterilized by hy- 
drogen peroxide, after which residual 
hydrogen peroxide within the lens is 
eliminated by the sodium thiosulfate. 
At the present time, many patients 
are rinsing their lenses in 0.9% saline 
solution in an attempt to remove the 
residual hydrogen peroxide. Even af- 
ter overnight soaking in 0.9% saline 





solution, the lenses often cause a 
burning sensation when inserted in 
the eye. With the use of the sodium 
thiosulfate solution, this time-con- 
suming and often ineffective proce- 
dure is eliminated. In fact, five 
minutes soaking time in 2.5% sodium 
thiosulfate solution is enough to re- 
move most of the hydrogen peroxide, 
so that no burning is experienced. 
Spectrophotometric analysis also con- 
firms that, after five minutes, the re- 
sidual hydrogen peroxide has been re- 
duced to an acceptable level. 


This study was supported by grants No. 
EY019801 and EY52868 (Dr. Gasset) from the 
National Eye Institute. 
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Vitreous Substitution 
With Gases 


Ian J. Constable, FRCS(E), David A. Swann, PhD 


The effects of vitreous substitution with 
air, a sulfur hexafluoride-air mixture, an 
octafluorocyclobutane-air mixture, and 
physiological saline were compared in 
owl monkeys. Each gas caused an in- 
crease in ocular vascular permeability 
greater than that caused by saline, as 
measured by vitreous inflow of serum pro- 
tein labeled with iodine | 131 and disc- 
gel electrophoresis. The duration of in- 
creased vascular permeability closely 
paralleled the time each gas remained in 
the vitreous cavity. 


he injection of air into the 
vitreous cavity to flatten and 
support a detached retina is of proved 
clinical value.'? Air is selected instead 
of saline for this purpose whenever a 
large, open retinal break is present 
that would allow saline to flow out 
into the subretinal space. Gases do 
not readily flow through a hole in the 
retina because of the surface tension 
of large bubbles. Recent investiga- 
tions have thus been directed at find- 
ing gases that will remain in the vit- 
reous cavity longer than air.** Sulfur 
hexafluoride and octafluorocyclobu- 
tane both remain longer than air;^ 
but it is not yet certain if they cause 
notable side effects. 
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Air and sulfur hexafluoride caused 
posterior subcapsular vacuoles in the 
lens'® and endothelial cell prolifera- 
tion in the cornea; However, these 
changes resolved after resorption of 
the gases. In addition, one published 
study has found that air and sulfur 
hexafluoride have no adverse effect on 
the retina.* 

Any irritation of the ocular tissues 
by injected gases would most proba- 
bly be reflected in a change in per- 
meability of the blood vessels, which 
would in turn result in increased leak- 
age of protein into the vitreous. This 
study compares the inflow of serum 
protein into the vitreous cavity after 
vitreous substitution with air, a sul- 
fur hexafluoride-air mixture, an oc- 
tafluorocyclobutane-air mixture, and 
physiological saline. 


MATERIALS AND METHODS 


Vitreous substitution with air, sulfur 
hexafluoride (SF,), octafluorocyclobutane 
(С,Е.), or physiological saline was per- 
formed under sterile operating conditions 
on a total of 54 monkey eyes. Thirteen eyes 
were injected with air, 13 with a sulfur 
hexafluoride-air mixture, 14 with an oc- 
tafluorocyclobutane-air mixture, and 14 
with physiological saline. Sulfur hexafluo- 
ride and octafluorocyclobutane were col- 
lected in 2 ml syringes from a cylinder via 
sterile tubing and a Millipore filter. These 
gases were then both mixed with air to a 
final proportion of 7076 gas and 3095 air 
prior to injection. The problem of postoper- 
ative expansion of these gases due to ab- 
sorption of tissue nitrogen was thus re- 


Vitreous Substitution/ Constable & Swann 








- 


Vitreous inflow of serum protein 131), o; 


Fig 1.—Ocular vascular permeability measured by vitreous in- 
flow of serum protein-'I. Top left, after vitreous substitution with 


Physiological saline 


tane-air mixture. 


air. Bottom left, after physiological saline. Top right, after sulfur 
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70% 
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T Octafluorocyclobutane 





hexafluorice-air mixture. Bottom right, after octafluorocyclobu- 





Fig 2.—Disc-gel electrophoretic patterns of owl monkey vitreous after partial vitreous 
substitution. Amount of protein in loading sample given in parentheses. After four days: 
1, air (184g); 2, 70% sulfur hexafluoride-air mixture (4.9); and 3, 70% octafluorocyclo- 
butane-air mixture (14ug). After seven days: 4, 7096 sulfur hexafluoride-air mixture 
(10ug); and 5, 70% octafluorocyclobutane-air mixture (8р9). After 28 days: 6, 70% sulfur 


hexafluoride-air mixture (21g); and 7, 70% octafluorocyclobutane-air mixture (18g). 


duced to an acceptable level.’ 

The monkeys were anesthetized with in- 
tramuscularly administered pentobarbital 
sodium, 30 mg/kg, and mydriasis was 
achieved with scopolamine, 0.3%, and 
phenylephrine, 10% drops. An incision was 
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made in the pars plana and exactly 1 ml of 
fluid vitreous was replaced with the test 
material, using a two-way stopcocked can- 
nula. A preplaced scleral mattress suture 
across the incision prevented leakage. At- 
ropine ointment every second day was the 
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Fig 3.—Disc-gel electrophoretic pat- 
terns. 1, normal owl monkey serum (151); 
2, vitreous two days after partial subsitu- 
tion with physiological saline (concen- 
trated x 40, 15ш); and 3, vitreous two days 
after substitution with air (concentrated 
х 10, 15yl). 
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only medication used in the postoperative 
period. А 

The monkey eyes were followed up post- 
operatively by frequent slitlamp examina- 
tion and indirect ophthalmoscopy. At 2, 4, 
7, and 28 days, three eyes injected with 
each vitreous substitute were sampled to 
examine protein flow into the vitreous 
cavity. Another two eyes injected with the 
octafluorocyclobutane-air mixture and 
physiological saline were sampled six 
months postoperatively. Serum protein la- 
beled with iodine I 131 was prepared’ and 
injected intravenously into each monkey 16 
hours before sampling, as described previ- 
ously.'^!' The vitreous inflow of serum pro- 
tein-'"I was recorded as the percentage of 
radioactivity counted in 1 ml of vitreous 
compared with an equal volume of blood. 
In eyes containing a large gas bubble, 0.5 
ml of vitreous was sampled, and the radio- 
activity count was corrected accordingly. 

The vitreous samples from each group of 
eyes at each time period were then pooled, 
and total protein concentration was mea- 
sured.? The pooled samples were then 
dialyzed against distilled water, freeze- 
dried, and resuspended in distilled water 
to appropriate concentrations for poly- 
acrylamide disc-gel electrophoresis.” 

Two eyes into which the octafluorocyclo- 
butane-air mixture had been injected were 
enucleated seven months after vitreous 
substitution, fixed in Held solution, and 
prepared for light microscopy. 


RESULTS 


Three eyes were excluded from the 
experiments, two because of trau- 
matic damage to the lens, and one be- 
cause of a minor vitreous hemor- 
rhage. Both of these changes 
previously have been found to in- 
crease vitreous protein concentra- 
tions. 

In the early postoperative period, 
slitlamp examination disclosed a 
faint flare in the aqueous and vit- 
reous of all eyes. This was no more in- 
tense in the eyes injected with gases 
than in those injected with saline. 
The reaction, however, persisted as 
long as gas remained in the vitreous 
cavity. Posterior subcapsular lens 
vacuoles were seen in four eyes, three 
with the sulfur hexafluoride-air mix- 
ture and one with the octafluorocyclo- 
butane-air mixture. In each case, the 
gas bubble had been in contact with 
the lens, and in each case, the opac- 
ities were no longer visible when the 
gas had resorbed. One eye injected 
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Mean Persistence of Gases in Vitreous Cavity* 


Total Resorption 


Gases 


Sulphur hexafluoride (70%) 
—air mixture 

Octafluorocyclobutane (70%) 
—air mixture 


* Persistence measured in days. 


with the sulfur hexafluoride-air mix- 
ture developed mild transitory uveitis 
with 1+ cells in the aqueous and vit- 
reous. This reaction had completely 
resolved by the time the eye was sam- 
pled at one month. 

Clinical examination of the vit- 
reous three months after substitution 
and sampling showed an increased 
density of the vitreous fibrillar 
strands that are visible in all normal 
eyes. No signs of cellular prolifera- 
tion in the vitreous cavity nor trac- 
tion on the retina were seen. No other 
abnormalities were noted clinically. 

Air was totally resorbed in three 
to five days, with half the volume 
(judged ophthalmoscopically) being 
resorbed in two to three days (Table). 
The sulfur hexafluoride-air mixture 
was half resorbed in three to five 
days, and totally resorbed in five to 
eight days. The octafluorocyclobu- 
tane-air mixture was half resorbed in 
six to nine days, and totally resorbed 
in 9 to 18 days. Mean values for each 
gas are given in the table. 

The inflow of serum protein-'"I 
into the vitreous cavity after vitreous 
substitution is given in Fig 1. Saline 
was associated with only a small rise 
above the normal level. Air was asso- 
ciated with a mean vitreous radio- 
active protein inflow of 1.32% of blood 
at two days, but at four days, this had 
fallen to 0.29%. Inflow decreased to 
normal levels by one month. Eyes in- 
jected with the sulfur hexafluoride- 
air mixture showed a maximum pro- 
tein inflow of 0.63% at four days; they 
returned to normal at one month. In 
the case of the octafluorocyclobutane- 
air mixture, vitreous protein inflow 
rose to a maximum of 0.95% at seven 
days, but again was almost normal 
in the eyes sampled at one and six 
months. 

The disc-gel electrophoretic pat- 
terns were qualitatively similar for 


50% Resorption 





all three gases, both in the early pe- 
riod and at one month (Fig 2). Differ- 
ences in the intensity of the protein 
bands were due to different loading 
concentrations. The electrophoretic 
pattern for one month after air injec- 
tion is not shown, but it was similar 
to that for the other gases. Unlike 
physiological saline, air, the sulfur 
hexafluoride-air mixture, and the oc- 
tafluorocyclobutane-air mixture all 
caused an inflow of protein molecules 
of larger molecular weight. Several 
bands found in the samples from the 
cases with gas injection directly cor- 
respond to those in normal monkey 
serum; these bands were absent in 
samples taken after vitreous substi- 
tution with psysiological saline (Fig 
3). Only a trace of a single band corre- 
sponding to serum albumin was pres- 
ent in the cases with physiological 
saline injection, even with 40-fold 
concentration of the samples. 

Two eyes examined histologically 
seven months after the octafluo- 
rocyclobutane-air mixture was in- 
jected into them showed no abnor- 
malities in the lens, retina, choroid, or 
optic nerve. 


COMMENT 


Each of the three gases, air, the sul- 
fur hexafluoride-air mixture, and the 
octafluorocyclobutane-air mixture 
caused a more noticeable alteration in 
ocular vascular permeability than did 
saline. Von Sallmann'* noted a sim- 
ilarly increased irritative effect after 
injecting air into the anterior cham- 
ber of rabbit eyes. 

In addition, in the present study, 
there appears to be a definite rela- 
tionship between the duration of each 
gas in the vitreous cavity and the per- 
sistence of the permeability change 
induced. Thus, air was resorbed from 
the vitreous cavity within four days, 
at which time the inflow of serum 
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protein rapidly decreased. The sulfur 
hexafluoride-air mixture remained 
for six days, and in these cases, the 
permeability only began to decrease 
at seven days. The octafluorocyclobu- 
tane-air mixture lasted ten days, and 
permeability to serum protein was 
still rising at seven days. At one 
month, however, the blood-vitreous 
barrier had essentially recovered in 
all eyes. It is apparent that each gas 
reversibly increased vascular perme- 
ability in excess of that due to the 
trauma of surgery or vitreous substi- 
tution with physiological saline. 

The inflow of proteins of larger mo- 
lecular weight after substitution with 
each gas, as shown by disc-gel electro- 
phoresis, also suggests that each gas 
is more irritative than saline. Traces 
of large-molecular-weight proteins 
were still present in samples from the 
gas cases at one month. 

The reversible nature of these 
chemical changes in the vitreous cor- 
relates with previous findings that 
endothelial’ and lenticular distur- 
bances? following air or sulfur hexa- 
fluoride injection are only found as 
long as gas bubbles persist. We also 
observed reversible lenticular 
changes in one eye following injec- 
tion of the octafluorocyclobutane-air 
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mixture, while histological sections of 
two such eyes were normal after 
seven months. 

It may be concluded that each of 
these gases is mildly irritating while 
present in the eye in a gaseous phase. 
This effect may be related to the 
physical interference with normal 
fluid interchange within the eye 
caused by large gas bubbles. If this is 
so, any gas would have the same ef- 
fect, depending on how long it re- 
mains in the gaseous state. The 
longer a gas persists in the eye, the 
more likely it is that these pathologic 
effects will lead to irreversible 
changes. Only prolonged and careful 
observation will establish if these ir- 
ritative effects are clinically impor- 
tant. 


This investigation was supported by the John 
A. Hartford Foundation, Inc. and Public Health 
Service research grant EY-00227 from the Na- 
tional Eye Institute, National Institutes of 
Health. 


References 


1. Rosengren B: 300 cases operated upon for 
retinal detachment: Methods and results. Acta 
Ophthalmol 30:117-122, 1952. 

2. Schepens CL, Freeman HM: Surgery of ret- 
inal detachment, in Sorsby A (ed): Modern 





Trends in Ophthalmology. London, Butterworth 
& Co, 1967, vol 4, pp 209-229. 

3. Schenk Н: Experimentelle und klinische 
Untersuchungen zur Frage der Resorption gas- 
férmiger Stoffe aus dem Glaskórper. Albrecht 
von Graefes Arch Klin Ophthalmol 161:252-281, 
1959. 

4, Widder W: Tierversuche uber die Verweil- 
dauer verschiedener Glaskérperimplantate. Al- 
brecht von Graefes Arch Klin Ophthalmol 
164:550-569, 1962. 

5. Norton EWD: Intraocular gas in the man- 
agement of selected retinal detachments. Trans 
Am Ophthalmol Otolaryngol 77:85-98, 1973. 

6. Vygantas CM, et al: Octafluorocyclobutane 
and other gases for vitreous replacement. Arch 
Ophthalmol 90:235-236, 1973. 

7. Van Horn DL, et al: In vivo effects of air 
and sulfur hexafluoride gas on rabbit corneal en- 
dothelium. Invest Ophthalmol 11:1028-1036, 1972. 

8. Fineberg E, et al: Observations on the be- 
havior of intravitreal sulfur hexafluoride in owl 
monkey eyes. Presented at the meeting of the 
Association for Research in Vision and Oph- 
thalmology, Sarasota, Florida, April 28, 1972. 

9. Greenwood FC, Hunter WM, Glover JS: The 
preparation of Г?! labelled human growth hor- 
mone of high specific radioactivity. Biochem J 
89:114-123, 1963. 

10. Constable IJ, Swann DA: Biological vit- 
reous substitutes: Inflammatory response in nor- 
mal and altered animal eyes. Arch Ophthalmol 
88:544-548, 1972. 

11. Swann DA, Constable IJ: Vitreous struc- 
ture: II. Role of hyaluronate. Invest Ophthalmol 
11:164-168, 1972. 

12. Lowry OH, et al: Protein measurement 
with the folin phenol reagent. J Biol Chem 
193:265-270, 1951. 

13. Davis BJ: Disc electrophoresis: II. Method 
and application to human serum proteins. Ann 
NY Acad Sci 121:404-409, 1964. 

14. von Sallmann, in discussion Hughes WL, 
Cole JG: Technical uses of air in ophthalmology. 
Arch Ophthalmol 35:525-536, 1946. 


Vitreous Substitution/Constable & Swann 419 

















Comparison of MacKay-Marg, Goldmann, and 


Fred McMillan, MD, Richard K. Forster, MD 


Intraocular pressure was determined 
manometrically in owl monkey eyes with 
normal and edematous corneas. The 
pressure was measured with Perkins 
hand-held, Goldmann, and MacKay-Marg 
tonometers to compare relative accuracy. 
At manometric levels of 20, 30, and 40 
mm Hg, a statistically significant differ- 
ence in readings was found between nor- 
mal and edematous corneas with use of 
the Perkins and Goldmann applanators, 
whereas no such difference was found 
with the MacKay-Marg tonometer. The 
MacKay-Marg tonometer most closely ap- 
proximated the true intraocular pressure 
in edematous corneas. 


he management of intraocular 
pressure elevation and the con- 
sideration of keratoplasty in scarred, 
edematous, or irregular corneas ne- 
cessitates a reliable method for mea- 
suring intraocular pressure. Kaufman 
and co-workers'? have shown that 
readings with the Shigtz tonometer 
are reproducible but are inaccurate in 
patients with irregular corneas. The 
MacKay-Marg tonometer, on the oth- 
er hand, gave accurate measurements 
of intraocular pressure in edematous 
and irregular corneas when compared 
with manometric levels. 
When regular images are obtained 
with the Goldmann applanating to- 
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nometer* or the Perkins hand-held 
applanator, the readings are gener- 
ally assumed to be clinically reliable, 
despite corneal edema or scarring. 
However, Moses’ and others*'° have 
shown that any conditions that 
thicken or alter the cornea would tend 
to make the Goldmann applanation 
readings uncertain or unobtainable. 

The present investigation was un- 
dertaken to compare the reliability of 
intraocular pressure determination 
by the MacKay-Marg, Goldmann, and 
Perkins hand-held tonometers in 
scarred, edematous, or irregular cor- 
neas. 


Methods 


Four owl monkeys, with corneal size and 
thickness closely approximating human 
eyes, were anesthesized with phencyclidine 
hydrochloride (Sernylan) systemically and 
proparacaine hydrochloride topically, and 
retained in a rectangular box mounted on 
a tripod in an upright position. Corneal 
thickness was measured with a modified 
Haag-Streit pachometer,' and the in- 
traocular pressure was recorded by each of 
the three tonometers: Perkins hand-held, 
Goldmann, and MacKay-Marg (Biotronics 
model 12 or Berkley model 200). The ante- 
rior chamber of each eye was cannulated 
with a 25-gauge needle connected to a ma- 
nometer filled with physiological saline. 
The manometer was brought into juxtapo- 
sition with the cornea and set at zero and 
then raised in increments of 13.6 em, corre- 
sponding to 10 mm Hg. After an equilibra- 
tion time of ten minutes, the pressure was 
measured in each eye (eight eyes) at se- 
lected levels, with the order of each of the 
three tonometers consistent for all levels 
for each animal but varied between ani- 
mals. The Goldmann and Perkins readings 


were repeated until good images gave 
three readings within 2 mm Hg. Multiple 
recordings were taken at each level with 
the MacKay-Marg tonometer, and at the 
conclusion of the experiment the lowest 
readings obtained with a proper configura- 
tion were recorded (in accordance with the 
manufacturer's recommendations). 

The readings from both MacKay-Marg 
models were grouped and are not reported 
separately. Half of the corneas were then 
made edematous by topical applications of 
10% sodium hydroxide and half by scarify- 
ing the endothelium with a needle intro- 
duced into the anterior chamber. After the 
corneas had become grossly edematous, 
they were measured with the pachometer 
and the same procedure was repeated. 
Eleven edematous eyes were measured by 
the Perkins hand-held and MacKay-Marg 
tonometers, but only seven of these 
had adequate mires with the Goldmann 
applanator. 


Results 


The normal corneal thickness of the 
owl monkey measured 0.40 to 0.43 
mm, and the edematous corneas mea- 
sured 0.73 to 1.0 mm. 

Perkins Hand-Held Applanator: Nor- 
mal and Edematous Corneas.—The 
dotted lines in Fig 1 show the best fit 
straight lines of readings obtained in 
8 normal and 11 edematous corneas. 
The solid line represents the straight 
line of an ideal tonometer with a 
slope of 1. In the normal corneas the 
slope was 0.93; in the edematous cor- 
neas the slope was 0.67. Note that the 
Perkins tonometer readings are lower 
than the intraocular pressure deter- 
mined manometrically in both normal 
and edematous corneas. These lines 
are shown separately with scatter- 
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Perkins Tonometers in Abnormal Corneas 
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Fig 1.—Perkins hand-held tonometer; best fit straight lines for 
readings in 8 normal and 11 edematous corneas. 


grams in Fig 2 and 3. Figure 2 is a 
scattergram of readings obtained at 
10-mm manometric increments from 
10 to 50 mm Hg with the Perkins ap- 
planator in normal corneas. Two or 
more identical readings are repre- 
sented by a single dot in all scatter- 
grams. At each pressure level the 
readings were grouped closely. Fig- 
ure 3 is a scattergram of readings of 
similar manometric levels in edema- 
tous corneas and shows the increase 
in the scatter of readings obtained at 
manometric levels of 20 to 50 mm Hg. 

Goldmann Applanator: Normal and 
Edematous Corneas.—The dotted lines 
in Fig 4 show the best fit straight 
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lines of readings obtained in eight 
normal and seven edematous corneas. 
In the normal corneas the Goldmann 
closely approximated the ideal tonom- 
eter with a slope of 0.96, while in the 
edematous corneas the slope fell to 
0.73. Figure 5 is a scattergram of the 
Goldmann readings obtained at mano- 
metric levels of 10 to 50 mm Hg in 
normal corneas. These were grouped 
closely at each manometric setting. 
The readings in edematous corneas 
are plotted in Fig 6 and show an 
increase in the scatter at manometric 
levels of 20, 30, and 40 mm Hg. 
MacKay-Marg Tonometer: Normal 
and Edematous Corneas.—The dotted 





— Ideal Топотеег 
---- Straight line of best fit squares 


20 30 40 50 60 
Manometric 


Fig 2.—Perkins hand-held tonometer; scattergram of readings 
in normal corneas (slope 0.93). 


lines in Fig 7 show best fit straight 
lines of readings obtained in 8 normal 
and 11 edematous corneas. The slope 
was 1.04 for both the normal and ede- 
matous corneas. Figure 8 is a scatter- 
gram of readings obtained at mano- 
metric levels of 10 to 50 mm Hg with 
the MacKay-Marg tonometer in 8 
normal corneas, and Fig 9 is a scat- 
tergram of similar readings in the 11 
edematous corneas. Comparison dem- 
onstrates a slight but statistically in- 
significant difference in the scatter of 
readings in the edematous corneas. 
Statistical analysis of the results is 
given in Tables 1 to 3. Table 1 shows 
the results for the Perkins applana- 
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Fig 3.—Perkins hand-held tonometer; scattergram of readings 


in edematous corneas (slope 0.67). 
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Fig 5.—Goldmann tonometer; scattergram of readings in nor- 


mal corneas (slope 0.96). 


tor. In edematous corneas the mean 
readings were significantly lower 
than the normals at all manometric 
levels (by the two-sample t test); and 
a significant difference in the vari- 
ance of readings between normal and 
edematous corneas was noted at each 
level from 20 to 50 mm Hg (by the F 
test). 

Table 2 shows the results with the 
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Fig 4.—Goldmann tonometer; best fit straight lines for readings 


in eight normal and seven edematous corneas. 


Goldmann 
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Goldmann applanating tonometer. In 
edematous corneas the mean read- 
ings were significantly lower than the 
normals at manometric levels of 10, 
40, and 50 mm Hg. The variance of 
readings was greater for edematous 
corneas at levels of 20, 30, and 40 mm 
Hg. 

Table 3 shows that the means of 
the MacKay-Marg tonometer record- 
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Fig 6.—Goldmann tonometer; scattergram of readings in ede- 
matous corneas (slope 0.73). 


ings were not significantly different 
in normal and edematous corneas, 
and that the variance of readings at 
individual manometric levels did not 
differ significantly. 


Comment 


The Perkins hand-held tonometer 
has been used to measure intraocular 
pressure during examinations with 
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Table 1.—Perkins Hand-Held Tonometer: СРТ 830 
Measurements іп 8 Normal and 11 Edematous Corneas ----Stroight line of best fit squares 
Statistically Statistically 
" Manometric Significant Significant 
r Level, Mean Difference Difference 
mm Hg Reading in Means* in Variancet 
Normal 
Edematous 
Normal 
Edematous 
Normal 
Edematous 
Normal 
Edematous 
Normal 
Edematous 
* Two-sample t test. о 
t f test. 
Manometric 
s Table 2.—Goldmann Applanating Tonometer: pee че и КА Май н: ЧАШ 
Measurements in 8 Normal and 7 Edematous Corneas ane 1.04) 9 
Statistically Statistically В : 
Маон Significant Significant the subjects under anesthesia and has 
Level, Status of Mean Difference Difference correlated well with the Goldmann in 
mm Hg Cornea Reading in Means* in Variancet normal corneas.? Moses’ found that 
Normal the Goldmann applanator was unre- 
Edematous 3 = 
Normal А liable in enucleated eyes 33 hours post 
Edematous ) mortem, and attributed this to in- 
Normal ў creased corneal thickness. Goldmann 
s Из —— A and Schmidt,‘ however, found it accu- 
грае н rate in eye bank eyes with slight 
Normal i corneal edema. 
| : Edematous { Kaufman? has stated that the 
* Two-sample t test. Goldmann applanator tends to have a 
1 f test. low reading in eyes with edematous 
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- Table 3.—Mackay-Marg Tonometer: 
Measurements in 8 Normal and 11 Edematous Corneas 


Manometric 
Level, 
mm Hg 


Mean 
Reading 


Status of 
Cornea 


Normal 
Edematous 


Normal 
Edematous 


Normal 
Edematous 


Normal 
Edematous 
Normal 
Edematous 


* Two-sample t test. 
T f test. 


corneas, and he suggested easily flat- 
tened, edematous epithelium as the 
mechanism. Although the Goldmann 
and Perkins applanators are not so 
dependent upon scleral rigidity as the 
Schiøtz tonometer, corneal rigidity 
and tear film layer do influence the 
readings? The annulus that sur- 
rounds the plunger on the MacKay- 
Marg tonometer may account for its 
greater accuracy in scarred, edema- 
tous, or irregular corneas. Deforma- 
tion of the cornea and surface tension 
of tears are absorbed by the annulus 
and therefore do not influence the 
readings as much as with the Gold- 
mann and Perkins applanating to- 
nometers.^? 

The preceding data indicate a sta- 
tistically significant difference in 
mean pressure readings between nor- 
mal and edematous corneas, when 
confirmed by known manometric lev- 
els from 10 to 50 mm Hg, with use of 
the Perkins hand-held tonometer. At 
levels 20 to 50 mm Hg, a statistically 
significant difference in variance of 
readings at each level was also noted 
in comparing normal to edematous 
corneas. А statistical difference in 
mean readings obtained in normal 
and edematous corneas was also 
found with the Goldmann applanator 
at 10, 40, and 50 mm Hg. The vari- 
ance differed significantly at levels 
of 20, 30, and 40 mm Hg. No such dif- 
ference in mean readings, or variance 
at specific levels between normal 
and edematous corneas, was demon- 
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Statistically 
Significant 
Difference 
in Means* SD 


Statistically 
Significant 
Difference 

in Variancet 





strated by the MacKay-Marg tonome- 
ter. It is of interest that the slope of 
1.04 in normal and edematous corneas 
was the same as determined by Hil- 
ton and Shaffer for normal corneas,* 
and by Kaufman et al in irregular 
corneas.' It can be seen from Tables 1 
and 2 that the Perkins and Goldmann 
applanating tonometers are not clini- 
cally reliable in edematous corneas, 
particularly in the range of 20 to 40 
mm Hg, which is the clinical pressure 
range often in question. 

We have had the opportunity to 
conduct similar studies in three pa- 
tients at the time of penetrating 
keratoplasty for aphakic bullous kera- 
topathy. The anterior chamber was 
cannulated and the intraocular pres- 
sure varied by a manometer, and 
measured with MacKay-Marg and 
Perkins hand-held tonometers at lev- 
els from 10 to 50 mm Hg. We also 
measured the intraocular pressure in 
an infant with cloudy corneas at the 
time of trabeculotomy, by means of 
the Perkins, Schiøtz, and MacKay- 
Marg tonometers and a transducer. 
In all four patients the MacKay-Marg 
was most accurate. In the infant with 
cloudy corneas, the Perkins and the 
Schigtz tonometers gave substan- 
tially lower readings than the true in- 
traocular pressure as measured by a 
transducer. 

Further studies are being under- 
taken to compare clinically the Gold- 
mann and MacKay-Marg tonometers 
in thickened, edematous, scarred, or 


irregular corneas. Our impression at 
this time is that the MacKay-Marg is 
more accurate in determining in- 
traocular pressure in the presence of 
abnormal corneas. 


This investigation was supported in part by 
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from the National Eye Institute and by the 
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Nonproprietary Name and 
Trademarks of Drug 


Proparacaine hydrochloride—Alcaine, 


Ophthaine. 
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Penetration of Fluorometholone 





Into the Cornea and Aqueous Humor 


Allan Kupferman, PhD, Howard M. Leibowitz, MD 


In each of the experimental conditions 
studied, fluorometholone penetrated into 
the cornea and aqueous humor following 
topical administration of a standard drop. 
The amount of drug measured in each lo- 
cation was less than that previously docu- 
mented for dexamethasone and predniso- 
lone preparations. In contrast to these 
more conventional steroids, the ocular 
penetration of fluorometholone appeared 
to be unaffected by the presence or ab- 
sence of the corneal epithelium or of in- 
traocular inflammation. 


n recent years, two new ophthal- 
mie corticosteroids, medrysone 
and fluorometholone, have been intro- 
duced to the ophthalmologist for the 
treatment of ocular inflammatory 
disease. These drugs are said to be 
much less apt to produce an elevation 
of intraocular pressure than are the 
more conventional steroid prepara- 
tions. Medrysone apparently does 
not penetrate into the eye and is rec- 
ommended for the treatment of sur- 
face inflammation only, such as that 
encountered in vernal conjunctivitis 
and epinephrine sensitivity. The 
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claims for fluorometholone, on the 
other hand, include intraocular pene- 
tration, and among the recommended 
therapeutic indications are corneal 
inflammatory disease and anterior 
uveitis.*° 

The present study seeks to docu- 
ment the ability of fluorometholone 
to penetrate into the cornea and 
aqueous humor and to quantitate its 
presence at these sites for purposes of 
direct comparison with conventional 
steroids. 


Materials and Methods 


Experimental methods used in this 
study have been described in detail in a 
previous report.’ Albino rabbits weighing 
1.8 to 2.3 kg were anesthetized with in- 
travenously administered pentobarbital 
(30 mg/kg) and were divided into three ex- 
perimental groups: group 1—intact corneal 
epithelium, no ocular inflammation; group 
2—corneal epithelium removed, no ocular 
inflammation; and group 3—intact corneal 
epithelium, acute intraocular inflamma- 
tion. 

The corticosteroid preparation used was 
a 0.1% micronized suspension of tritiated 
fluorometholone (9-fluoro-118, 17 dihy- 
droxy-6a-methyl ргерпа-1, 4-diene-3, 20- 
dione). The steroid was general labeled and 
was formulated by the manufacturer in a 
manner identical to that used in the pro- 
duction of the commercially available prod- 
uct. Its specific activity was 3.01 micro- 
curies/mg. To ensure uniform distribution 
of drug particles in the suspension, the 
preparation was maintained on a shaker 
(Vortex) for one minute prior to each ad- 
ministration. 


A standard dose of 0.05 ml of fluoro- 
metholone was placed on the center of the 
corneal surface of both eyes using a to- 
tal volume automatic pipette (Oxford Sam- 
pler). The lids were then manually blinked 
three times and were fixed in a closed posi- 
tion with masking tape. Intracardiac injec- 
tions of pentobarbital were used to kill the 
animals at specific times after steroid 
administration. The corneal surface was 
washed with three saline solution soaked 
cotton-tipped applicators and dried with 
an additional cotton-tipped applicator. 
(Scintillation counting of the cotton tip 
from the last swab used to dry the cor- 
nea revealed background radiation only.) 
Aqueous humor samples were obtained by 
inserting a 25-gauge needle attached to a 
tuberculin syringe into the anterior cham- 
ber. A standard corneal sample removed 
for analysis was obtained by trephining 
an 8-mm button from the center of the 
cornea. Corneal samples were then solubi- 
lized, and steroid levels in both corneal and 
aqueous humor samples were determined 
by scintillation counting techniques as pre- 
viously described.: The concentration of 
steroid was measured at a variety of times 
up to four hours. The final figure reported 
for each designated time period is based on 
the study of six eyes from three animals. 

Geometric means were determined, and 
these values were plotted as a function of 
time. A smooth curve was constructed, and 
the area under the curve determined by 
use of the trapezoid rule.’ The areas thus 
obtained were used to compare the relative 
ability, with time, of the fluorometholone 
preparation to concentrate in the cornea 
and aqueous humor in each group of exper- 
imental animals. The half-life of the drug 
in both cornea and aqueous humor was cal- 
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1.01 = .18 (.89) 
15 1.03 = .20 (.91) 











1.45 = .32 (1.29) 
60 93 = .11 (.90) 
90 94 = .15 (.85) 
120 87 = .21 (.60) 


.42 + .07 (.40) 





061 = .011 (.037) 
.088 = .019 (.077) 
137 = .024 (.124) 
.118 = .030 (.113) 
.092 = .012 (.088) 
.089 — .011 (.071) 
.034 = .016 (.023) 


Table 1.—Corticosteroid Concentration Following Topical Administration of 0.05 ml of 0.1% H? Fluorometholone* 


а 


Time After Group 1t Group 2t Group 35 
Drug Adminis- 
tration, min Cornea, gm Aqueous, ml Cornea, gm Aqueous, ml Cornea, gm Aqueous, ml 
Л 0.41 + .08 (.38) .032 = .008 (.024) 1.07 + .06 (1.06) .018 = .003 (.016) 1.16 = .32 (.90) .021 = .006 (.016) 


1.35 + .19 (1.53) 
1.72 + .18 (1.74) 
1.64 = .10 (1.25) 
1.55 + .19 (1.05) 
1.55 + .26 (1.17) 
‚Т1 = 42 (72) 
.68 + .15 (.48) 











043 + .005 (.040) 
111 + .008 (.106) 
.136 = .010 (.132) 
.185 + .020 (.177) 
158 + .013 (.155) 
111 = .017 (.105) .98 + .22 (.88) 
.041 = .010 (.021) 









1.73 + .30 (1.55) 
1.83 = .41 (1.57) 
1.50 + .26 (1.36) 
1.34 + .22 (1.14) 
1.22 + .24 (1.06) 


.065 = .010 (.058) 
.077 = .016 (.069) 
150 = .018 (.144) 
.190 = .026 (.176) 
.184 = .021 (.165) 
.136 = .012 (.134) 
.051 + .015 (.068) 








.49 = .13 (.45) 





* Table entries are arithmetic means — standard error of data derived from study of six eyes. Parenthetical entries are geometric means de- 


rived from study of same six eyes. 


1 Group 1—Corneal epithelium intact, uninflamed eye. 
t Group 1—Corneal epithelium removed, uninflamed eye. 
§ Group 3=Corneal epithelium intact, inflamed eye. 


Table 2.—Total Concentration With Time of Corticosteroid in Rabbit 
Following Topical Administration of 0.05 ml of 0.01% H? Fluorometholone 


Group 
Epithelium intact, uninflamed eye (1) 
Epithelium removed, uninflamed eye (2) 
Epithelium intact, inflamed eye (3) 
















Epithelium intact, uninflamed eye (1) 
Epithelium removed, uninflamed eye (2) 
Epithelium intact, inflamed eye (3) 





culated, and statistical comparisons were 
performed by standard methods.'* 

In the present series of experiments, the 
average counting efficiency was 28% with 
an average background of 22 cpm. Since 
the specific activity of the fluorometholone 
preparation studied was 3.01 microcuries/ 
mg, each count above background repre- 
sents approximately 0.54 ng of steroid. Ten 
counts above background can be detected 
with statistical reproducibility so that the 
method used for the detection of cortico- 
steroid is capable of measuring 5 ng of the 
drug. 


Measurable quantities of fluoro- 
metholone were detected both in the 
cornea and in the aqueous humor in 
each of the three experimental ocular 
conditions studied. The mean value 
for peak corneal concentration of the 
drug ranged between 1.5ug and 1.9ug 
per gram of tissue with no significant 
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Table 3.—Half-Life of Corticosteroid in Rabbit 
Following Topical Administration of 0.05 ml of 0.1% H? Fluorometholone 






Aqueous Humor 
(ug-min/ml) 
29.64 
24.30 


Cornea 
(ug-min/gm) 
211.1 
239.6 






Aqueous Humor 





108.6 min 
102.6 min 
124.2 min 






60.0 min 
124.8 min 


difference occurring among the three 
experimental groups. Peak concentra- 
tion occurred 30 minutes after drug 
administration in the uninflamed eye 
with intact corneal epithelium (group 
1). Removal of the epithelium (group 
2) and the presence of intraocular 
inflammation (group 3) appeared to 
shorten the time required to reach 
peak tissue concentration of the drug 
to 15 minutes (Table 1). 

The relationship of peak aqueous 
humor corticosteroid concentrations 
among the three experimental groups 
was the same as that noted for the 
cornea. Values ranged from 0.lug to 
0.2ug per milliliter of aqueous humor, 
and again, there was no significant 
difference among the three experi- 
mental groups. Peak aqueous humor 
concentration occurred 30 minutes af- 
ter drug administration in the un- 
inflamed eye with intact epithelium 


(group 1). The peak appeared to occur 
at 60 minutes after drug adminis- 
tration in the other two experimental 
groups, but in each of these latter 
two instances, the time-concentration 
curve was relatively flat and the peak 
was not sharply delineated (Table 1). 

The area under the time-concentra- 
tion curve, an expression of the total 
quantity of the drug in cornea and 
aqueous humor resulting from topical 
administration of a standard drop, 
did not significantly differ in each 
of the three experimental groups. The 
values ranged between 21lyug-min 
and 240ug-min per gram of tissue 
for cornea and between 24ug-min and 
30ug-min per milliliter of aqueous hu- 
mor (Table 2). The half-life of fluoro- 
metholone in cornea and aqueous hu- 
mor for each of the three experimental 
situations has been tabulated (Table 
3). 

Thin-layer chromatography (meth- 
ylene chloride and acetone [4:1]) was 
performed on acetone extracts of 
corneal and aqueous humor samples 
taken at periods of peak fluorometho- 
lone levels and showed that 91.6% of 
the tritium migrated in association 
with the steroid. 


Comment 


Fluorometholone is а relatively 
new ophthalmie corticosteroid. Avail- 
able evidence indicates that it is less 
apt to elevate intraocular pressure 
following prolonged topical adminis- 
tration than are conventional dexa- 
methasone or prednisolone prepara- 
tions. The large proportion of the 
population who respond to topical 


Fluorometholone/Leibowitz & Kupferman 





ОНЧИ iii sciiicet orici 


steroid therapy with pressure eleva- 
tion** and the chronicity of many in- 

*flammatory processes affecting the 
anterior segment of the eye make 
this an advantage of potentially ma- 
jor importance. 

The pharmacokinetics of topically 
administered fluorometholone are dif- 
ferent from those of dexamethasone 
and prednisolone ophthalmic prepara- 
tions. Studies involving the latter two 
steroid bases show that both the re- 
moval of the corneal epithelium and 
the presence of intraocular inflamma- 
tion increase the quantity of drug 
that gains access to the corneal 
stroma and penetrates it to reach the 
anterior chamber.'-** However, nei- 
ther of these tissue factors appears 
to have affected the penetration of 
fluorometholone in the cornea and aque- 
ous humor. To date, therefore, its be- 
havior following topical application to 
the eye is unique, and the explanation 
for this difference is not readily ap- 
parent. Fluorometholone, which is 
commercially marketed as a micro- 
suspension, is minimally soluble in 
aqueous solution and only slightly 
more soluble in organic solvents. It is, 
therefore, tempting to attribute its 
unusual behavior following topical 
administration to the eye to its lack 
of solubility in both aqueous and lip- 
id media. Yet prednisolone acetate, 
which shares these solubility proper- 
ties to some extent and is also mar- 
keted as a microsuspension, behaves 
in much the same manner as ophthal- 
mie steroid solutions and not in the 
contrary fashion of fluorometholone. 

The disappearance of fluorometho- 
lone from both the cornea and the 
aqueous humor appears to follow 
first-order kineties, that is, a plot of 
logarithm-concentration vs time is 
linear. The half-life of the drug 
within each experimental group is es- 
sentially the same for both locations. 
Although in group-2 animals (epithe- 
lium removed, no inflammation), the 
drug's half-life in aqueous humor ap- 
pears to be shorter than that in the 
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cornea, the difference is not statisti- 
cally significant. This is due to the 
wide range of individual values ob- 
tained for each time point studied, 
which presumably simply reflects the 
somewhat erratic absorption of a 
drug from a particulate suspension. 

The specific role of this new oph- 
thalmic corticosteroid as an anti- 
inflammatory agent will depend on 
further documentation of an im- 
proved therapeutic ratio and on de- 
termination of its relative efficacy in 
comparison with other more estab- 
lished steroid compounds. Initial ob- 
servations directed to its effect on 
intraocular pressure suggest a favor- 
able outcome relative to therapeutic 
ratio. However, the present data indi- 
cate that under identical experimen- 
tal conditions, less fluorometholone 
reaches the cornea and anterior cham- 
ber than does dexamethasone or pred- 
nisolone.'-* Therefore, proof of thera- 
peutic superiority for fluorometholone 
depends on establishing a greater 
anti-infammatory potency for this 
drug than for other conventional 
steroids. Claims have been made that 
this is indeed the сазе, but these 
claims are based on the results of 
nonocular studies and comparisons of 
dissimilar techniques. Nonetheless, if 
after topical administration of fluoro- 
metholone, even a moderate anti-in- 
flammatory effect in cornea and 
aqueous humor can be documented, 
the drug would appear to be an im- 
portant addition to the ophthaimolo- 
gist's therapeutic resources. It seem- 
ingly has а low potential for 
elevating intraocular pressure, and it 
is capable of penetrating into the 
cornea and anterior chamber under 
all experimental conditions stdied. 
These properties would make it an ob- 
vious choice for treatment of chronic 
inflammatory conditions of the ante- 
rior segment requiring extended peri- 
ods of therapy. Experiments designed 
to establish the relative amti-in- 
flammatory efficacy of fluorometho- 
lone are presently in progress. 


The radioactive fluorpmetholone preparation 
used in this study was supplied in the form of 
FML by Allergan Pharmaceuticals, Irvine, Calif. 

This study was supported in part by Public 
Health Service grants EY-00544 from the Na- 
tional Eye Institute and PHS-5-501-5380-7, by a 
grant from the Massachusetts Lions Eye Re- 
search Fund, and by a grant from Research to 
Prevent Blindness, Inc. 
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Scleral Bursting Strength 


Results After Treatment With Ruby Laser, 


Cryotherapy, or Diathermy 


Hugh Beckman, MD; Stephen Leff, MD; H. Saul Sugar, MD, 


A study has been performed testing the 
relative bursting strength of sclera in rab- 
bits treated with diathermy, cryotherapy, 
or ruby laser energy. Neither the cryother- 
apy nor laser appeared to weaken the 
strength of sclera, whereas the diathermy 
appeared to cause an appreciable loss of 
scleral bursting strength. 


n 1972, we reported the reduc- 
tion of intraocular pressure in hu- 
man eyes following transscleral ruby 
laser irradiation of the ciliary body.’ 
Cyclodiathermy and cryotherapy 
have also been used to reduce in- 
traocular pressure by causing atrophy 
of the ciliary body through intact 
sclera. Hall and Schlegel found a 
decrease in the scleral burst- 
ing strength following diathermy, 
with no corresponding decrease in 
strength following cryotherapy. This 
was confirmed by Matthäus et al.* De- 
Guillebon* noted fragmentation of 
the collagen bundles, with formation 
of vacuoles and denaturation of the 
bundles following diathermy. Our 
purpose was to evaluate the effects of 
ruby laser energy on scleral bursting 
strength in rabbits, and to compare 
this with the effects of diathermy and 
cryotherapy. 


Methods and Materials 


Chinchilla rabbits weighing between 1.5 
and 2.0 kg (2.5 to 4.4 lb) were used. They 
were anesthetized with intravenously ad- 
ministered pentobarbitol sodium. Cyclodia- 
thermy was performed with a diathermy 
unit using a No. 6 needle. The biomedical 
ruby laser used for cyclocoagulation has 
been previously described by us.° A nitrous 
oxide unit was used for the cryotherapy. 

The rabbits were divided into three 
groups: group 1 consisted of four rabbits, 
whose right eyes had cryotherapy and 
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whose left (control) eyes remained un- 
treated. Six applications of cryotherapy 
were made, transconjunctivally, 3 mm be- 
hind the superior limbus, with the probe 
applied for one minute at —60 C. 

Group 2 consisted of four rabbits whose 
right eyes were treated with the ruby la- 
ser, using the left eyes as controls. A row 
of six lesions was made 3 mm behind the 
superior limbus using 7 joules of energy 
per lesion. 

Group 3 consisted of three rabbits. Both 
eyes of the first rabbit were treated with 
diathermy. The right eyes of the other two 
rabbits were treated with diathermy, 
using the left eyes as controls. Under a 
conjunctival flap, a No. 6 needle was ap- 
plied for one to two seconds, or until a 
small burn was noted on the scleral sur- 
face. 

All the rabbits were killed six weeks af- 
ter treatment. A device developed by Hall 
and Schlegel? was used to test scleral 
bursting strength. The treated sclera was 
excised and placed in a clamp. A rounded 
probe with a 3-mm tip was forced at a con- 
stant rate against the sclera, and the 


amount of force necessary to burst the 
sclera was recorded by a strain gauge con- 
nected to a recorder. 


Results 


As shown in the Figure, the 
cryotherapy and laser treated eyes 
had little or no change in average 
scleral bursting strength as compared 
to the control eyes. In those eyes 
treated with diathermy, there was a 
great decrease in the scleral bursting 
strength as compared to the control 
eyes. 


This investigation was supported in part by 
General Research Funds, Sinai Hospital of De- 
troit. 

Apparatus for testing scleral bursting 
strength were provided by the Bishop Eye Re- 
search Center of Seattle and William Schlegel. 
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Instrumentation 


Expandable Silicone Implants 


for Scleral Buckling 


IV. Experiments With An Explant for Macular Breaks 


Felipe Huamonte, MD; Miguel F. Refojo, DSc; 


A new expandable silicone rubber ex- 
plant used to indent the sclera at the ma- 
cula was tested experimentally in rabbits. 
The device consists of a Dacron-rein- 
forced silicone rubber strip that has an 
expandable portion (or balloon) at its mid- 
point connected to a silicone filling tube. 
The explant was expanded with 0.03 to 
0.06 ml of an antibiotic solution. Smooth, 
round buckles that exerted even indenta- 
tion were produced. A decrease in height 
of 20% to 50% was observed ophthalmo- 
scopically during six months of fo'low-up. 
The degree of buckling can be easily con- 
trolled during operation and may be modi- 
fied postoperatively. 


Vn the first reported case 
of a macular break by Knapp! in 
1869, several procedures and tech- 
niques for management of this condi- 
tion have been described. These were 
reviewed by Margherio and Schep- 
ens. The results of treatment have 
varied, but two main factors seem to 
be important in cases of retinal de- 
tachment due to macular break: first, 
the production of a satis?actory 
chorioretinal adhesion, either 5y dia- 
thermy, cryocoagulation, or paotoco- 
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agulation, and second, an efficient in- 
dentation of the sclera and choroid. 

Scleral indentation at the macula 
has been obtained by several means, 
including use of a polyethylene tube 
explant,’ use of a silver plomb,'* or a 
silicone sponge explant.® Pannarale’ 
described a sling procedure that used 
a silicone button, Paufique and Bon- 
net’ used a scleral pocket filled with 
lyophilized sclera, and Long et al 
used isobutyl cyanoacrylate to glue 
solid silicone rubber at the posterior 
pole and in the macular area. Mar- 
gherio and Schepens” recently de- 
scribed a sling technique for macular 
breaks, using a modified macular 
buckle. This was found to be a very 
reliable and safe procedure. 

A new type of expandable silicone 
explant for macular breaks was brief- 
ly mentioned in the first paper in this 
series." The present report describes 
the new device, as well as the surgical 
technique used to create macular in- 
dentation. Follow-up data on the 
height of the macular buckles ob- 
tained with the expandable device in 
rabbits are also presented. 


Materials and Methods 


Ten pigmented rabbits weighing 1.9 to 
2.5 kg (4 to 6 lb) were used for these exper- 
iments. They ranged in age from 8 to 12 
months. The animals were anesthetized by 
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Fig 1.—View of two expandable silicone 
explants for macular breaks. Top, flat 
stage as when sutured to the eye; and bot- 
tom, balloon expanded as to create scleral 
indentation at the macula. 


Fig 3.—Rabbit eye with expandable sili- 
cone explant for macular breaks. 





Fig 4.—ldealized sketch of rabbit eye 
with expandable silicone explant for 
macular break. 


intravenous injection of pentobarbital so- 
dium, 30 mg/kg of body weight. When re- 
quired, topical anesthesia was obtained 
with 0.5% proparacaine hydrochloride. 
Mydriatics were instilled preoperatively. 
Biomicroscopy and binocular indirect oph- 
thalmoscopy were done routinely. The 
buckle height was followed with indirect 


430 Arch Ophthalmol/Vol 93, June 1975 


- ЕА x " = EES Tery -— урта de ee ee St NE 1m 











boss UY 


i5 


Fig 2.—Sketch of expandable silicone explant for macular breaks. 
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POST OPERATIVE FOLLOW-UP, MONTHS 


Fig 5.—Indentation at macula produced with expandable silicone explants in rabbits, 
followed with direct ophthalmoscopy. Explants were expanded by injecting aqueous 
antibiotics as follows: Nos. 1 and 2 lines, 0.06 ml; No. 3 line, 0.05 ml; and No. 4 line, 0.04 


ml. 


ophthalmoscopy. Direct ophthalmoscopy 
was employed to measure the height of the 
buckle dioptrically. These measurements 
were then converted to millimeters. The 
buckle size was also recorded with fundus 
photography at two-week intervals for the 
first month, and then at one-month inter- 
vals in some of the animals. The explants 
were expanded either with 0.03 to 0.06 ml 
of lincomycin hydrochloride monohydrate 
(300 mg/ml) or with 0.5% chloramphenicol 
solution. 

The expandable silicone explants for 
maeular breaks (ESEM) were made in es- 
sentially the same manner as the ex- 
pandable silicone implants for scleral buck- 
ling. A thin rectangular sheet of elastic 
silicone rubber (70x 10 mm; 0.1 mm thick) 
was glued with silicone adhesive medical 
grade (type A) to a second Dacron-rein- 
forced silicone rubber sheet (0.5 mm thick; 
other dimensions identical. An unglued 
cireular area about 5 mm in diameter was 
left between the two pieces of silicone at 
their center. This formed the expandable 
portion of the ESEM. 

A thin silicone rubber tube approxi- 
mately 8 mm long (0.3 mm inside diameter; 
0.6 mm outside diameter) was inserted at 


an angle to one of the long sides of the rec- 
tangular pieces and sandwiched between 
the two silicone sheets before gluing. One 
end of the tube opened into the unglued 
cavity and the other end was open to the 
air. The central part of the implant was ex- 
panded by injecting fluid through the tube. 
Unidirectional expansion was obtained be- 
cause of the difference in elasticity of the 
two silicone sheets. 

After the adhesive had cured, either 
overnight at room temperature, or for 
about two hours at 100 C, the ESEM was 
trimmed (Fig 1 and 2). All ESEMs were 
tested for leaks during inflation. They 
were then washed with mild soap and wa- 
ter and rinsed with copious amounts of dis- 
tilled water before heat sterilization. 

Surgical Technique.—The surgical tech- 
nique was somewhat similar to that de- 
scribed by Margherio and Schepens.” A 
deep lateral canthotomy was performed 
for better exposure. Limbal peritomy was 
done 240* temporally, and a relaxing con- 
junctival incision was performed in the 
middle third of the conjunctival flap. The 
lateral rectus muscle was detached and a 
traction suture was passed through the 
muscle stump. Bridle sutures were passed 


Expandable Silicone Implants/Huamonte et al 





^t 


underneath the superior and inferior recti 
muscles. The retractor bulbi muscle was 
partially dissected away from the sclera. 
Diathermy marks were placed under direct 
visualization using indirect ophthalmos- 
copy. A nonperforating electrode mark 
was placed just below the optic disc for 
technical purposes. In some of the animals, 
the marks were placed beside the buckle at 
the end of the procedure as a landmark for 
follow-up purposes. 

A 40 Dacron anchor mattress suture 
was placed 3 mm behind the inferior rectus 
muscle and 3 mm from its nasal edge. A 
similar suture was placed at the temporal 
edge of the superior rectus muscle. Both 
ends of the ESEM were positioned on a 
great circle of the rabbit globe, beneath 
the vortex veins and the inferior rectus 
muscle. The filling tube of the ESEM was 
placed at the temporal side of the eye. The 
ends of the ESEM were secured, insuring 
that the inflatable part of the explant was 
located over the diathermy mark, or just 
beneath the optic disc, if no such mark had 
been made. 

The two anchor sutures were temporar- 
ily tied with a slip knot, and two additional 
anchoring mattress sutures were placed 2 
mm away from the inflatable part of the 
ESEM on either side of the balloon (Fig 3 
and 4). Paracentesis was performed to 
soften the eyeball, and both ends of the 
ESEM were pulled upon. While the assist- 
ant expanded the ESEM, the surgeon gent- 
ly indented the sclera at the presumed 
macular break with a modified blunt spat- 
ula, in order to create space for the balloon. 
The tube was tied watertight with a 4-0 
Dacron suture. The anchor mattress su- 
tures were also securely tied. The tube was 
secured to episcleral tissue with an anchor 
suture, beneath either the inferior or supe- 
rior recti muscles. The lateral rectus 
muscle was reattached at its original inser- 
tion and the conjunctiva was secured to the 
limbus using a 5-0 plain catgut suture. 


Results 


No complications occurred during 
surgery. Good scleral indentation (1 
to 8 mm) was obtained in seven out of 
ten cases by filling the balloon with 
0.08 to 0.06 ml of antibiotic solution. 
The degree of indentation depends a 
great deal on a snug fit between the 
ESEM and the sclera, as well as on 
the amount of fluid used to fill the 
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balloon. In the remaining three rab- 
bits operated on, the buckle height 
was less than 1 mm. In these eyes, the 
balloon was found to be lying side- 
ways at autopsy. This was avoided in 
subsequent cases by carefully indent- 
ing the sclera at the time of expan- 
sion, as described above. The follow- 
up was uneventful, except that in two 
animals, mild pigment dispersion was 
noted at the crest of the buckle dur- 
ing the second week postoperative- 
ly. The buckle otherwise remained 
smooth and round and exerted even 
indentation. The buckle height was 
found to decrease very slowly in three 
to six months of follow-up (Fig 5). At 
autopsy, macroscopic encapsulation of 
the implant was observed. No extru- 
sion of the ESEM occurred in any 
case. 


Comment 


The ESEM, which provides smooth, 
soft buckles of various heights, has 
promise in cases of retinal detach- 
ment due to macular break. The 
ESEM was found to be particularly 
valuable, in that the degree of buck- 
ling can be easily controlled during 
the operation and may be modified 
postoperatively. Regarding the ob- 
tainable buckle height, there is great 
variability, depending on both the 
amount of fluid used to expand the 
balloon and the tightness of the 
ESEM-to-sclera fit. However, there is 
a critical part in the procedure that 
must be emphasized: The surgeon must 
soften the eye and produce scleral in- 
dentation in order to create space for 
the expanded balloon. This avoids ex- 
panding the balloon sideways and, 
consequently, misplacing the crest of 
the buckle. 

Air and other gases permeate read- 
ily across the silicone balloon and pro- 
vide a very short-lived buckling ef- 
fect." Antibiotic solutions were used 
in this study in order to avoid compli- 
cations resulting from infection due 
to accidental rupture of the balloon. 
Furthermore, we found in a related 
study? that chloramphenicol is very 
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slowly released from the silicone bal- 
loon, thus diminishing the risk of in- 
fection in case of contamination. 


This investigation was supported by Public 
Health Service research grants EY-00327 and 
EY-00227. 


Key Words.—Silicone explants; expand- 
able silicone implants; scleral buckling; ret- 
inal surgery; macular breaks. 


Nonproprietary Names and 
Trademarks of Drugs 


Proparacaine hydrochloride—Alcaine, Oph- 
thaine. 

Lincomycin hydrochloride monohydrate— 
Lincocin. 
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Registry of Interesting Cases 


Cycloplegics and Mydriatics 


Tolerance, Habituation, and Addiction to Topical Administration 


H. Bruce Ostler, MD 


A patient had tolerance, habituation, 
and addiction to the topical use of a com- 
bination of cyclopentolate hydrochloride 
and tropicamide. He also developed a 
blotchy, diffuse epithelial keratitis that 
disappeared when the drugs were discon- 
tinued. 


А extremely rare phenomenon— 
systemic tolerance, habituation, 
and addiction to a topically adminis- 
tered drug—has recently been seen in 
a patient who responded in this un- 
usual way to the topical adminis- 
tration of a combination of cyclo- 
pentolate hydrochloride (Cyclogyl) 
and tropicamide (Mydriacyl) in the 
conjunctival sac. A severe, blotchy 
epithelial keratitis was also associ- 
ated with the use of these drugs and 
disappeared when they were with- 
drawn. 


Report of a Case 


In December 1973, a 25-year-old emo- 
tionally labile white man with a severe bi- 
lateral epithelial keratitis was referred to 
me. I had seen him two years before when 
he had a chronic staphylococcal blepha- 
rokeratoconjunctivitis with collarettes, re- 
current epithelial keratitis, recurrent ca- 
tarrhal infiltrates, and a nontuberculous 
phlyctenular pannus. At that time, he re- 
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Fine diffuse epithelial keratitis. 


sponded very well to lid scrubs, topical ap- 
plications of antibiotics, and the occasional 
use of steroids, mydriatics (tropicamide), 
and cycloplegics (cyclopentolate 1%). 

Then, approximately nine months prior 
to his December 1973 visit, the patient de- 
veloped a bilateral diffuse keratitis, more 
noticeable below and associated with 
photophobia. When treated in the ensuing 
months by the referring physician, he 
failed to respond to steroids, antibiotics, 
lid serubs, staphylococcus bacteriophage 
lysate vaccine, cyclopentolate or tropic- 
amide, or to a combination of all of these 
medications. In fact, both the keratitis and 
the photophobia seemed to worsen stead- 
ily. 

When I saw the patient again in Decem- 
ber 1973, there was minimal evidence of 
blepharitis. The precorneal tear film was 
reduced (Schirmer test: 1 mm of wetting 
OD, 5 mm of wetting OS), but the tear 
lysozyme level was normal. There was a 
blotehy epithelial keratitis, more notice- 
able below but affecting the entire cornea 
(Figure) The pupils were widely dilated 
and unresponsive to light. The keratitis 
suggested the drug-induced toxic type, and 
the patient admitted using tropicamide 


and cyclopentolate several times a day. He 
was instructed to stop all drug therapy, 
but when examined every day for the next 
four days, the pupils were still dilated and 
the epithelial keratitis showed only slight 
improvement. 

On the fourth day, the patient was care- 
fully questioned about his use of the cy- 
cloplegic-mydriatic type of drop and fi- 
nally admitted that he was using from 100 
to 200 drops of tropicamide and cyclo- 
pentolate hydrochloride daily. He was 
again admonished to stop all drug therapy, 
and over the next four days was able to ta- 
per off so that on the fourth day his pupils 
were normal in size (though unresponsive 
to light), and the epithelial keratitis had 
completely disappeared. 

During this tapering off period, the pa- 
tient became very anxious and experienced 
excessive salivation, considerable nausea, 
vomiting, rigidity, tremors, and a feeling 
of urgency. He was given prochlorperazine 
(Compazine), 0.005 gm rectally every four 
hours for the vomiting. (At this time, the 
mother of the patient volunteered that 
soon after the onset of his epithelial kera- 
titis, he had begun to sleep most of the 
time and had remained largely confined to 
his room. Over the nine-month period, he 
had lost 14 kg [30 Ib].) 

For the next three days, he apparently 
refrained from using the cycloplegic- 
mydriatic combination, and his eyes were 
symptom-free. Although the nausea and 
vomiting decreased in amount, the rigidity 
and anxiety persisted, and when he was 
boarding a commercial plane for his flight 
home, seven days after he had stopped all 
drug treatment, he became greatly agi- 
tated when his mother would not give him 
his eye drops. He assaulted her, verbally 
and physically, and had to be physically re- 
strained. He was given chlorpromazine 
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(Thorazine), hospitalized, and placed on 
“erisis observation.” The following day, 
under medication with chlorpromazine, he 
was able to fly home without incident. 


Comment 


A limited degree of tolerance to the 
belladonna alkaloids has been ob- 
served in man, but since they can be 
absorbed directly from the conjuncti- 
val sac to only a limited extent, and 
since it is impossible to calculate the 
amount that can reach the nasal mu- 
cosa and gastrointestinal tract for 
absorption, an estimate of the total 
amount that can be absorbed is a 
matter of guesswork. We do know, 
however, that delirium and psychosis 
have occurred in children receiving 
only two drops of cyclopentolate hy- 
drochloride 2%; and several adult 
patients of mine have complained of 
dryness of the mouth and a "strange, 
unreal feeling" after the instillation 
of cyclopentolate 2% for refractive 
purposes. However, the patient de- 
scribed in this report used more than 
25 drops at a time of either tropic- 
amide 1%, cyclopentolate hydrochlo- 
ride 1%, or both, without side effects, 
suggesting that he had developed a 
considerable degree of tolerance. 

Although vomiting, malaise, sweat- 
ing, and excessive salivation have 
been noted in patients with Parkin- 
son disease when belladonna drugs 
have been suddenly withdrawn, habit- 
uation and addiction have not been 
thought to occur.’ Nevertheless, in our 
patient's case, withdrawal was ac- 
companied by increased anxiety, ex- 
cessive salivation, rigidity, tremors, 
and severe nausea and vomiting, all 
of which persisted for more than a 
week after the drugs had been with- 
drawn. This certainly suggested 
physical habituation. In addition, his 
compulsive use of the medications, 
with overdosing, profound psycholog- 
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ical involvement, and the aggression 
shown by the attack on his mother in 
his effort to obtain the drops, all sug- 
gested true addiction. 

The patient had to be frequently 
reassured that he was responding to 
treatment as he should. His mother 
stated that at the onset of his eye 
problem, he began taking four drops 
every two hours instead of two drops 
every four hours as instructed. Then, 
when not relieved of the photophobia 
for which the medication had been 
prescribed, he gradually increased the 
dosage. 

The patient is an only child living 
at home with a dominant mother and 
an alcoholic father. His means o? han- 
dling his anxiety and conflicts by pas- 
sive avoidance (as suggested by his 
withdrawal from society while on the 
medication), and his physical abuse 
of his mother only when his anxiety 
reached a high peak, suggest the be- 
havior of a narcotic addict? rather 
than an alcoholic! The prognosis for 
cure of his addiction, and the pre- 
vention of other types of add:ction, 
depend on whether both the patient 
and his parents take the psychia- 
trist's advice that each of them begin 
intensive individual psychotherapy 
and pharmacotherapy. 

One can only speculate on the cause 
of the epithelial keratitis. Was it in- 
duced by the preservative (benzalko- 
nium [Zephiran] chloride 1:10,000 in 
cyclopentolate or phenylmercuric ni- 
trate 0.002% in tropicamide), or by the 
drugs themselves—one or the other or 
in combination? The diminished tear- 
ing, as manifested by the drop in the 
Schirmer reading, interfered with 
normal dilution of the drugs when 
they were instilled into the eye, and 
this of course provided a higher than 
normal concentration of both the 
drug and the preservative to act on 
the epithelial surface. To this extent, 


the mydriatic played at least a sec- 
ondary role in the production of the 
keratitis. It was interesting, however, 
that the tears that were produced 
contained the normal amount of ly- 
sozyme so that the modification was 
in quantity only and not in quality. 

Benzalkonium has been known to 
induce epithelial keratitis in dilutions 
of 1:8,500 and 1:1,000,° but not in a di- 
lution of 1:10,000. Phenylmercuric ni- 
trate has apparently never been 
known to cause epithelial keratitis, 
but it must be borne in mind that in 
the case reported here, the amount of 
medication that reached the corneal 
epithelium daily was astronomical. 
What effect such an amount of either 
phenylmercuric nitrate or ben- 
zalkonium could have on the epithe- 
lium can of course only be conjec- 
tured. 


Key Words.—Tolerance; habituation; ad- 
diction; cycloplegics; mydriatics; epithelial 
keratitis; preservatives. 


Nonproprietary Names and 
Trademarks of Drugs 


Tropicamide—Mydriacyl. 


Chlorpromazine— Chlor-Pz, 
Thorazine. 


Cromedazine, 
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Annual Review 


Edited by B. Thomas Hutchinson, MD 
10 Hawthorne PI, Boston, MA 02114 


Neuro-ophthalmology 


Simmons Lessell, MD 


ast year, there was some good 
news and some bad news! First, 
the good news. Neuroradiology was 
revolutionized by the introduction of a 
rapid, painless, and safe method for 
obtaining x-ray studies of the brain. 
The bad news was that sex, alcohol, 
and television may produce unpleas- 
ant neuro-ophthalmic side effects, at 
least under certain circumstances. 


Computerized Transverse 
Axial Scanning 


Not long after Roentgen discovered 
x-rays, Thomas Edison was challenged 
to produce an x-ray picture of the 
brain.' He failed, because the cranial 
contents appear homogeneous with 
conventional x-ray techniques. X-rays 
have proved useful for portraying 
intracranial structures only when 
some substance could be introduced to 
make one of the intracranial compart- 
ments more or less radiopaque than 
the surrounding ones. Angiography, 
pneumoencephalography, and ventri- 
culography, all of which rely on this 
trick, have been used widely. Unfortu- 
nately, there is a marked morbidity 
and even a small mortality associated 
with their use. Patients must be hospi- 
talized to have these tests and, at least 
in the case of pneumoencephalogra- 
phy, the procedure can be extremely 
painful. 
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Last year a group of English inves- 
tigators introduced a modification of 
existing roentgenographic techniques 
that achieves what Edison could not.** 
Air and dye injections are not re- 
quired. The new technique—computer- 
ized transverse axial scanning—uses 
x-rays to portray the cranial contents, 
but records the results on a scintilla- 
tion counter. Multiple beams are used, 
and a digital computer produces a 
scan of the variations in absorption of 
the x-rays. The technique 
divides the head into a series of slices each 
being irradiated via its edges; the radiation 
is confined to the slice, and for this reason, 
unlike conventional x-ray techniques, the 
information derived from any object with- 
in the slice is unaffected by variation in the 
material on either side of the slice. 


The scanning is done in a transverse 
axial plane so that one views the brain 
as if from above. Tomographic sec- 
tions are obtained. The patient suf- 
fers no discomfort. He simply must 
keep his head still for about 35 min- 
utes, during which time six “pictures” 
are taken. The examination is both 
qualitative and quantitative. One can 
look at the pictures in a manner 
similar to that which one uses when 
examining ordinary x-ray films. The 
technique identifies differences in 
density. By varying the voltage of the 
source, it is even possible to tell the 
difference between elements. For ex- 
ample, iodine can be distinguished 
from calcium. 

The computerized scan can recog- 
nize the presence of blood and changes 
in tissue texture, readily distinguish 


between white and gray matter, and 
identify ventricles, fissures, and some 
of the gyri. Obviously, ordinary x-ray 
techniques cannot do this. The new 
technique permits one to visualize the 
choroid plexus, and also the pineal 
body, particularly if it is calcified. 
Calcification can be identified on the 
computerized transverse axial scanner 
even when it is not present on conven- 
tional x-ray films. With lesions that 
have a density close to that of 
surrounding tissues, and which there- 
fore might not be visible on scanning, 
one can inject compounds that contain 
atoms of high atomic numbers into 
the circulation. The lesions can then 
be demonstrated if the compound 
accumulates within them. 

The Massachusetts General Hospi- 
tal is one of the centers in the United 
States that has a computerized trans- 
verse axial scanner. Their unit was 
installed in July 1973; by October, an 
article on its use had been accepted for 
publication in the radiology litera- 
ture. It was based on the investiga- 
tion of 273 patients. Three hundred 
examinations were obtained, and only 
23 of them were considered techni- 
cally unsatisfactory. As indicated 
above, calcifications were regularly 
visible, even when they were not 
visible on plain roentgenograms. The 
earlier report from England had indi- 
cated that there was some difficulty 
in identifying subdural hematomas. 
At the beginning, the Massachusetts 
General Hospital group also had diffi- 
culty; later they were able to identify 
hematomas as small as 25 ml. 
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The computerized transverse axial 
scanner is also valuable for the detec- 
tion of arteriovenous malformations. 
Certainly, if hemorrhage has oc- 
curred, it is very helpful, but at the 
Massachusetts General Hospital they 
were also able to identify single large 
vessels and leashes of supplying arter- 
ies! Large, clotted, aneurysms can be 
detected by this method, but blood 
vessel tumors are still best identified 
by arteriography. Cerebral atrophy 
can be demonstrated, and the authors 
commented on the clarity with which 
individual cerebral sulci could be iden- 
tified and delineated. They also point- 
ed out that the presence of gas or 
contrast medium within the ventricles 
or subarachnoid space can interfere 
with the accuracy of readings. There- 
fore, scans should precede pneumoen- 
cephalography and arteriography. 

At the moment, the availability of 
the equipment seems to be the 
limiting factor in its application. 
There is already evidence that tech- 
nical modifications and improvements 
are at hand. In essence, these new 
modifications will provide greater 
resolution. This should prove to be a 
valuable technique for the examina- 
tion of orbital as well as intracranial 
lesions. Now, one tends to agonize 
over whether to do contrast studies of 
the conventional type because of the 
inherent risks and discomfort. The 
safety and convenience of computer- 
ized axial scanning tomography will 
relieve the physician of this burden by 
making it possible to obtain the infor- 
mation quite easily. With time, it, like 
the electroencephalogram and brain 
scan, will be overutilized; we may 
someday reach the point where it will 
be used to distinguish between mi- 
graine and tension headache! Nev- 
ertheless, it represents an exciting 
advance in medical technology. The 
interested reader has the opportunity, 
which may not come more than once in 
a lifetime, to know all the literature 
on a subject. 


Tumors and Aneurysms 


Suprasellar meningiomas are slow- 
growing, benign tumors that often 
pfesent with neuro-ophthalmie symp- 
toms or signs. They are defined as 
meningiomas that arise from the 
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presellar region around the tuber- 
culum and grow upward between the 
optic nerves. Thirty-one suprasellar 
meningiomas were seen on the neuro- 
surgical service of a single Danish 
hospital over a 28-year period.* In this 
same period, there were 36 ethmoid, 
12 middle cranial fossa, and 50 sphe- 
noid meningiomas. The suprasellar 
meningiomas occurred primarily in 
women in middle life (there were only 
seven men in the series) with 33 being 
the earliest age at which symptoms 
began. Four of the patients had their 
first symptoms after the age of 60, 
but most of them had them between 
the ages of 33 and 60. Twenty-one 
patients had failing vision as the only 
symptom. The visual failure occurred 
in one or both eyes, and it was first 
manifested as dimness of vision, or 
restriction of the temporal portion of 
the visual field. When the visual fields 
were charted, they usually showed 
overt features of chiasmatic involve- 
ment or had a chiasmatic “Javor.” 
Headache, anosmia, mental changes, 
endocrine symptoms, exophthalmos, 
and eye muscle paralyses usually were 
absent. Six of the patients were said 
to have normal dises; none of them 
had papilledema. The rest had some 
degree of optic atrophy. Results of the 
electroencephalogram and the neuro- 
logical examination were generally 
normal. Two of the patients may have 
had growth of their tumors during 
pregnancy. Plain skull roentgeno- 
grams were helpful in the diagnosis as 
13 of the patients had hyperostoses, 
six had erosions, and two had calcifi- 
cations. None of the patients in the 
series had an enlarged optic caral. The 
plain x-ray abnormalities were often 
missed, particularly when the changes 
were limited to the planum sphenoi- 
dale. 

The planum sphenoidale should be 
looked at closely in cases of suspected 
perichiasmal neoplasm, because it 
may be thickened or have a spongy 
appearance if the lesion is a supra- 
sellar meningioma. The best d:agnos- 
tic technique, however, has been 
angiography. The stakes are high in 
the diagnosis of suprasellar menin- 
gioma, and there are “prizes” fer early 
diagnosis, since a delay in diagnosis 
may result in irrevocable optic atro- 


phy. The only available treatment is 
extirpation. X-ray therapy and chem- 
otherapy do not help. Thirty of the 
patients in this series were operated 
on, but three of them died within 
three weeks of surgery. The mortality 
seemed related to the size of the 
tumor, a fact that emphasizes the 
importance of early diagnosis and 
therapy. Fortunately, these tumors 
rarely recur; only two of the patients 
in the present series suffered recur- 
rences. However, if recurrence is 
experienced, it may be many years 
after the initial surgery. Therefore, 
patients who have had surgery for 
suprasellar meningiomas must be 
watched carefully by ophthalmolo- 
gists. The long-term visual results are 
not ideal; among the 22 patients on 
whom there was long-term follow-up 
(average 7.7 years, range 1 to 24 
years), the conditions of ten improved, 
eight were unchanged, and four had 
deteriorated. 

This year there were several articles 
that discussed cerebral aneurysms in 
ehildren.^* To be sure, intracranial 
aneurysms are less common in chil- 
dren than in adults, but 11 such aneu- 
rysms were identified in a two-year 
period at one pediatric center in 
Canada. An aggressive attitude to- 
ward investigation, and the use of 
retrograde transcatheter angiograph- 
ic examinations are probably respon- 
sible for the increased recognition. 
Most are congenital aneurysms that 
consist of a thin-walled, fibrous, sac 
with an endothelial lining. There is 
usually no smooth muscle nor elastica. 
Three quarters of them are in the 
anterior circulation and most of these 
are along the middle cerebral artery, 
internal carotid artery, or the anterior 
communicating artery. About 5% of 
these pediatric cases have more than 
one aneurysm. It may be that the 
aneurysm arises from congenital de- 
fects in the media. As the authors 
point out, it is perplexing that a 
congenital defect like an aneurysm is 
so seldom recognized in childhood (the 
peak incidence of aneurysms is be- 
tween 30 and 60 years of age). About 
one third of aneurysms that occur in 
children are noncongenital and are 
due to infection or trauma. Aneu- 
rysms may also occasionally be asso- 
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ciated with extracránial abnormali- 
ties, such as polycystic kidney disease, 
the Ehlers-Danlos syndrome, hyper- 
tension, coarctation of the aorta, and 
arteriovenous malformations. 

The fusiform dilatations of cerebral 


arteries (so-called — arteriosclerotic 
aneurysms) are not seen in children. 
Aneurysms that occur in children are 
often larger than those that occur in 
adults. Occasionally, they are so large 
that they are mistaken for tumors. 
However, most intracranial aneu- 
rysms that appear in children do so by 
rupturing. The differential diagnosis, 
then, is that of subarachnoid hemor- 
rhage. In addition to aneurysms, one 
must consider bleeding from leuke- 
mia, a ruptured arteriovenous malfor- 
mation, an aneurysm of the great vein 
of Galen, rupture of a vascular hamar- 
toma, hemorrhage from a tumor, 
extension of an intracerebral hemor- 
rhage into the subarachnoid space, 
hemorrhage from a spinal cord lesion, 
occlusive vascular disease, and trau- 
ma. The diagnosis is made by angiog- 
raphy. All intracranial vessels must be 
studied in such cases; one does not 
stop because a single aneurysm has 
been found. Early angiography is 
recommended. The initial study may 
be negative, but if it is repeated two 
weeks later, it may show the source of 
the bleeding. Further angiography is 
not worthwhile if two studies fail. If 
spasm of arteries is found at the time 
of the first study, it is an indication to 
do as little investigation as possible, 
since the cireulation may be compro- 
mised. Angiography can be attempted 
again two days later, when the vaso- 
spasm is likely to have diminished. 
Very early surgery in a patient with 
considerable ^ neurological deficit 
usually leads to poor results; the 
patient should be in good clinical 
condition prior to surgery. That is, the 
child should be alert, have a normal 
spinal fluid pressure, and little or no 
evidence of cerebrovascular spasm. It 
may take several weeks to accomplish 
this; during the interim the patient 
should be kept well sedated. The 
mortality for nonsurgically treated 
patients is about 15% for the first 
hemorrhage and about 40% if the 
same aneurysm bleeds again. The 
importance of future bleeding is 
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obvious. The frequency of further 
bleeding is about 10% for the first four 
weeks. More than 10% of further 
bleeding episodes occur after one 
year. The commonest cause of death 
in a patient who has survived one 
ruptured aneurysm is subsequent 
hemorrhage from the same aneurysm. 
According to the authors the surgical 
mortality in patients less than 30 
years of age is less than 10%. Sub- 
arachnoid bleeding can be complicated 
by communicating hydrocephalus. 
This may be due to blood that gets 
into the basal cisterns, causing scar- 
ring and obliteration of the normal 
spinal fluid pathways. Suspect it in 
patients whose conditions fail to 
improve following surgery for aneu- 
rysms, or later deteriorate. It can 
occur as early as 10 to 14 days 
following the hemorrhage. 

Aneurysms in children may lie in 
wait for the unwary.’ A 3'-year-old 
boy was referred for tonsillectomy. 
His right tonsil was indeed bigger 
than his left tonsil, but he had a few 
other findings that alerted the doctors 
to the presence of something extraor- 
dinary. He had paralysis of the right 
side of the tongue, a right Horner 
syndrome, and papilledema. Skull x- 
ray films showed separation of the 
cranial sutures, and the spinal fluid 
pressure was 300 mm of cerebrospinal 
fluid. Carotid arteriography showed a 
large aneurysm of the internal carotid 
artery with normal intracranial ves- 
sels! Had the surgeon proceeded with 
the tonsillectomy, he could well have 
been the child’s executioner. 

Another aneurysm of children that 
deserves our attention is the aneu- 
rysm that arises from the great vein 
of Galen.” The clinical characteristics 
and management of aneurysms of the 
great vein of Galen were discussed in 
a report from Boston that was based 
on 37 cases from the literature and 5 
new cases. In the neonatal group, boys 
predominated; the presenting sign 
was usually heart failure in the first 
days of life. A bruit may be present, 
and the children may develop seizures 
or a rapid increase in head circumfer- 
ence. The diagnosis is not usually 
made clinically under those circum- 
stances. In ten of 11 neonatal cases in 
the series; the diagnosis was not made 


until autopsy. The second group, with 
onset noted in infancy or in the neo- 
natal period, presented with mild 
heart failure and accelerated growth 
of the head. This group seemed to be 
amenable to therapy. The third group 
developed symptoms between 1 month 
and 1 year of age, with hydrocephalus 
and seizures as the leading manifesta- 
tions. One of these patients had visual 
failure; another later developed prop- 
tosis. The fourth group consisted of 
late-onset cases (age 8% to age 27) 
who generally had headaches. Two 
children with the disorder had syncope 
when they exercised, and two had 
subarachnoid hemorrhages. Another 
developed proptosis. In every one of 
the late cases, a rim or ring of calcifi- 
cation in the region of the pineal body 
was visible on plain skull roentgeno- 
grams. Pneumoencephalograms gen- 
erally showed the presence of a mass, 
but angiography was the definitive 
means of making the diagnosis. The 
main feeding vessel generally was the 
posterior cerebral artery. A brain scan 
may also show the lesion. Unexplained 
heart failure in young children with 
high jugular vein oxygen tension 
should suggest the possibility of a 
conventional, intracranial arteriove- 
nous malformation, or an aneurysm of 
the vein of Galen. Aneurysms of the 
great vein of Galen can be approached 
surgically through a right parieto- 
occipital eraniotomy, an exposure that 
generally requires sectioning of the 
splenium of the corpus callosum. This 
approach will mean that in later life 
the children will be hemialexic. They 
will not be able to read words in their 
left visual field, even though there is 
no hemianopsia. Unlike the garden 
variety of aneurysm, aneurysms of 
the great vein of Galen have a rather 
leathery consistency, which permits 
them to be manipulated by the 
surgeon much more readily than ordi- 
nary aneurysms. 

When we think of aneurysms, we 
tend to think of aneurysms in the 
circle of Willis. Vertebrobasilar aneu- 
rysms are also important. At a neuro- 
surgical center in England, 760 cases 
of proved subarachnoid hemorrhage 
were seen between 1965 and 1972." 
Six hundred fifty of these were due to 
aneurysms and 27 of them (4%) were 
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in the vertebrobasilar system. There 
were 15 women and 12 men; their ages 
ranged from 17 to 61 years. The 
average age was 45. Twelve of the 
aneurysms were at the bifurcation of 
the basilar artery ("head of basilar"), 
four were along the main trunk of the 
basilar artery, and three were at the 
junction of the two vertebral arteries. 
The remainder were near the origin of 
the posterior inferior cerebellar arte- 
ry, or the posterior cerebral artery. 
The aneurysms ranged in size from 0.4 
cm to 3 cm. Five of the patients had 
previously had hypertension. Of the 27 
patients in the series, 11 had occipital 
headache at the time of their hemor- 
rhage and 17 were in a coma at the 
onset of hemorrhage. Twenty were 
alert when admitted to the hospital; 
only eight patients had abnormal focal 
neurological signs. It is generally esti- 
mated that 10% of intracranial aneu- 
rysms involve the vertebrobasilar sys- 
tem. The reason the figure was lower 
in this series probably was because all 
of their patients with subarachnoid 
hemorrhages were not investigated 
by complete angiography. One of their 
patients also had an infratentorial 
arteriovenous malformation. This is 
probably a significant association, 
since in another study of nine patients 
with arteriovenous malformations of 
the brain, five patients also had aneu- 
rysms! There is a tendency for aneu- 
rysms of the posterior circulation to 
oceur at the bifurcation of the basilar 
artery and, as the authors point out, it 
is these aneurysms that are most 
difficult to manage. It does not yet 
seem to be clear whether patients 
with basilar aneurysms are best treat- 
ed conservatively or by surgery. My 
own experience with basilar aneu- 
rysms is not great, and is character- 
ized primarily by failure to recognize 
them early for what they are. They 
seem occasionally to mimic neoplasms 
of the posterior fossa or degenerative 
diseases, and can produce some signs 
that suggest intramedullary disease. 
One of my patients with a “generous” 
head of basilar aneurysm had so 
deformed her midbrain that her find- 
ings were those of a periaqueductal 
lesion. 

Another aneurysm that is impor- 
tant to recognize is the posttraumatic 
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aneurysm.” It may occur along the 
intracavernous or intrapetrous course 
of the internal carotid artery. If it 
points into the sphenoid, it is likely to 
produce epistaxis and blindness. Sev- 
eral cases of posttraumatic aneurysm 
were reported from California. There 
usually are basal skull fractures, but 
plain films (not tomograms) failed to 
show basal skull fractures in several of 
the cases. Motorcycles were well 
represented among the vehicles re- 
sponsible for the accidents. A single 
case report was also published of a 
posttraumatie aneurysm in a 19-year- 
old man who suffered a head injury 
when struck by an automobile." Ten 
days later, facial paralysis occurred. 
Seven days after that, he developed a 
left-sided headache and epistaxis. 
Three weeks after the injury, he roted 
"blueness" of his vision. Then his 
vision failed progressively over a ten- 
day period, and his headache and 
nosebleed became more severe. His 
left eye was blind and the optic nerve 
was pale. X-ray films showed opaque 
ethmoid and sphenoid sinuses as well 
as erosion of the sphenoid bone 
involving the floor of the sphenoid 
sinus, the left superior orbital fissure, 
and the optic foramen. There wzs a 
soft tissue mass in the nasopharynx. 
Carotid arteriography showed a large 
aneurysm arising from the intracav- 
ernous portion of the internal carctid 
artery, which extended into the sphe- 
noid sinus. He was treated by clipping 
the left internal carotid artery as it 
emerged from the cavernous sinus, 
and by ligation of the left internal 
carotid artery in the neck. Traumatic 
intracavernous aneurysms can be 
lethal. The authors point out that 
nearly half of the patients that have 
been described have died from hem- 
orrhage. The treatment of choice is 
trapping of the aneurysm. If you see a 
patient who has had a head injury 
followed by epistaxis and blindness, 
arteriography is indicated. 


Headache 


It has been shown previously that 
there is about a 20% decrease in cere- 
bral blood flow during the prodromal 
phase of migraine, and а slight 
increase during the phase of head- 
ache. These data were obtained by 
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methods employing gas inhalation, a 
technique that does not permit delin- 
eation of flow through the internal 
carotid artery. Delineation can be 
achieved by measuring the blood flow 
after an intracarotid injection of 
radioactive xenon. Several patients 
with migraine were studied by this 
technique." The first patient was a 
50-year-old man with a severe de- 
crease in cerebral blood flow during 
the prodromal phase. There were 
regional differences with the flow 
most impaired in those areas of the 
brain related to his prodromal symp- 
toms. The second patient, a 45-year- 
old man with a visual prodrome, had 
severely impaired blood flow. Unfor- 
tunately, the area of greatest interest 
was in those portions of the cerebral 
hemisphere that are supplied by the 
posterior cerebral artery, and it would 
have required an intravertebral arte- 
ry injection of the isotope to examine 
those regions. The third patient was a 
22-year-old man who had a reduction 
in blood flow of about 50%. 

Angiography was also performed 
during the prodromal phase in these 
patients, and there was no evidence of 
narrowing of arteries in the internal 
carotid system. Three of four patients 
were thought to have abnormal filling 
of the basilar system, with branches 
filling from the carotid. Filling of the 
posterior cerebral artery from the 
internal carotid is not in itself patho- 
logical, but the authors commented 
that with their own angiographic 
technique it is very unusual to have 
this occur in normal people. One 
patient, a 44-year-old woman with 
migraine, had a severe complication 
after the study. A few hours later she 
developed tetraplegia, respiratory dif- 
fieulty, and became unconscious. Her 
angiography was repeated and 
showed an occlusion of the basilar 
artery. She was left with a hemipar- 
esis and spasticity on the opposite side 
with cerebellar ataxia and postural 
“instability.” Six months later her 
neurological status was unchanged, 
but her migraine had apparently 
disappeared. This is an “expensive” 
way to have your migraine cured. 

Six patients were studied during 
the headache phase; five of them had 
increased blood flow. In another re- 
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port, a 32-year-old man with migraine 
was studied by means of intra-arterial 
injections of radioactive xenon.'* Dur- 
ing the preheadache phase of one of 
his attacks (which were characterized 
by aphasia, right-sided weakness, and 
obtundation), there was a tendency for 
him to hyperventilate. However, the 
blood flow to his brain was reduced to 
a level that could not be explained by 
the hyperventilation itself. The blood 
flow seemed uniform throughout the 
hemisphere. Inhaling carbon dioxide 
did not change the blood flow. An 
increase of about 50% would have been 
expected. It would seem that in this 
man, the cerebral blood vessels were 
unresponsive to carbon dioxide during 
the preheadache phase of migraine. 
Sexual intercourse may cause head- 
aches! Fifteen patients were describ- 
ed in whom orgasm appeared to 
precipitate headache." In three of the 
patients—a 33-year-old woman, a 39- 
year-old woman, and a 32-year-old 
man-there was some suggestion that 
the headache might be due to low 
spinal fluid pressure. Although inter- 
course was presumably performed, 
and the headache precipitated, in the 
supine, prone, or lateral recumbent 
positions, headache recurred only on 
standing up. In all three of these 
patients, the headache was subocci- 
pital in location. Lumbar punctures 
were done in two patients and the 
pressures were less than 20 mm of 
cerebrospinal fluid. The conditions of 
two patients improved spontaneously 
after a period of two weeks. The other 
patients were thought to have the 
headache on some vascular basis. A 
typical example was a 20-year-old 
man who, on three occasions, had 
headache that coincided with orgasm. 
The pain was severe, throbbing, and 
located in the left occipital region, 
beginning exactly at the moment of 
orgasm. Movement or cough made it 
worse. His pain lasted for ten 
minutes, and then slowly subsided 
over a period of five minutes. He had 
no previous history of migraine, but 
on several occasions he had developed 
headache when he engaged in strenu- 
ous running or other vigorous exer- 
cises. Results of a complete evalua- 
tion, including angiography, were nor- 
mal. “It was suggested that he engage 
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in intercourse more frequently but 
less strenuously, and in follow-up his 
headaches had not recurred.” 

In some patients the pain was 
behind the eye. A 60-year-old woman 
had had life-long migraine headaches. 
She had noticed that if she bent over 
at work for more than 15 minutes, she 
developed a headache. She also suffer- 
ed severe, unilateral retrobulbar pain 
that began exactly at the moment of 
orgasm and lasted for ten minutes. 
This was associated with blurred 
vision and she “at times suspected a 
decrease in vision the day after 
coitus.” Three of the patients were 
wives of physicians, which seems to be 
an overrepresentation in such a small 
series. The authors think that in the 
patients with low spinal fluid pressure 
“it is possible that a rent in the spinal 
fluid space occurred or was widened 
during the physiological stress of 
coitus.” They point out the similarity 
to postlumbar puncture headache. Pa- 
tients may also have headache during 
intercourse because of a rise in blood 
pressure that produces stretching of 
an aneurysmal sac. 

Perhaps in patients who do not have 
aneurysms, headache is related to 
vasodilation that occurs with orgasm 
in some individuals. The authors also 
suggest that muscle contraction may 
be a factor. The authors point out that 
“though probably most acute, brief, 
severe headaches which occur imme- 
diately after intercourse are vascular 
and will be innocuous, potential rup- 
ture of an aneurysm should be consid- 
ered in each individual patient. A 
cautious neurologist may still wish to 
perfrom angiography in some of these 
patients.” 


Higher Functions 


In the past few years, data have 
been adduced that indicate that sub- 
human primates have extrageniculos- 
triate vision. It has been shown that 
monkeys without a visual cortex can 
descriminate between light and dark. 
This ability is preserved even when 
there are additional lesions in the 
temporal neocortex, parahippocampal 
cortex, pulvinar, superior colliculi, and 
medial pretectum. However, this sub- 
cortical vision is lost when extensive 
lesions are placed at the mesodience- 


phalic junction. Are you following me 
or is the neuroanatomy confusing? If 
it is, you had better get a neuroana- 
tomy atlas. You will also need it for 
other sections of this review. In 
monkeys, the accessory optic tract is 
thought to be the tract that conducts 
the extracortical visual sensations to 
extracortical loci. The accessory optic 
tract consists of fibers that pass 
through the medial part of the optic 
tract together with the fibers destined 
for the colliculi. These fibers depart 
from the fibers destined for the 
superior colliculus, and bend over the 
brachium of the inferior colliculus to 
end in the midbrain ventral to the 
brachium of the inferior colliculus and 
lateral to the medial lemniscus. There 
is a similar nucleus in man (the 
nucleus paralemniscalis), the connec- 
tions of which are not yet known. 
Experimental lesions were made in 
monkeys previously trained to dis- 
criminate between light and dark." 
Cortical ablations were made as a first 
step, after which the monkeys were 
able to relearn the discrimination. 
However, adding lesions in the acces- 
sory optic system prevented relearn- 
ing the discrimination. The authors 
concluded that the accessory optic 
system was essential for light-dark 
diserimination in monkeys who had 
been deprived of their visual cortex. 
Outside of the realm of language, 
one is well-advised to assume that 
what is true of the nervous system of 
subhuman primates will also prove to 
be true of the human nervous system. 
Thus, this year several articles were 
published that indicated that some 
patients retain a considerable degree 
of visual function in areas of the 
visual field thought to be totally blind 
from brain lesions. This seems to 
contradict earlier work that failed to 
show that cortically blind human 
patients could do more than detect 
sudden changes in illumination. Pa- 
tients with field defects due to brain 
lesions were used as study subjects in 
one of the investigations.'* The exper- 
iments showed that these individuals 
could tell whether given stimuli were 
further or nearer than a reference 
object, even though the objects were 
placed in areas of absolute blindness 
(as determined by conventional peri- 
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metry). The patients claimed that 
they could not “see” the objects, so 
they were simply asked to make a 
guess. 

In another study of residual func- 
tion in apparently blind portions of 
the visual field, three patients with 
traumatic occipital lesions and one 
with a vascular occipital lesion had 
targets presented in the blind areas." 
The patients were asked to guess 
where the targets had been presented. 
Since they could not “see” the objects, 
a click was sounded in order to tell the 
patient when he was to respond. He 
was then asked to move his eyes to the 
position at which he thought the 
stimulus was located. The eye move- 
ments were recorded by means of 
electro-oculography. The patients 
could not identify the exact position of 
the target but the further away from 
fixation an object was presented, the 
greater was the patient’s excursion. 
The greater the eccentricity of the 
target, the bigger the saccade. De- 
spite this apparent relationship be- 
tween the patient’s eye movements 
and the location of the visual stimuli 
in their blind field, the patients had no 
conscious feeling that they were expe- 
riencing a visual stimulus. The pa- 
tients assumed that their perform- 
ances were always random. The inves- 
tigators believe that this is evidence 
of visual function in cortically blind 
areas, and that this visual function is 
mediated by some central visual 
mechanism. They suggest that this 
might conceivably be a midbrain func- 
tion. 

In an impressive study of a single 
patient from England similar results 
were shown.” The patient was a 34- 
year-old man with a 20-year-history of 
unformed visual hallucinations in his 
left half field, and severe headache. 
He was found to have a large, occipi- 
tal, arteriovenous malformation, 
which was excised. The excision is said 
to have extended 6 cm anterior to the 
tip of the occipital lobe and it included 
"the major portion of the calcarine 
cortex.” Following surgery he had a 
total, left, homonymous hemianopsia, 
which split fixation. The patient was 
examined immediately after surgery, 
two months after surgery, and eight 
months after surgery. Ultimately, 


Arch Ophthalmol/Vol 93, June 1975 


careful perimetry showed an incon- 
gruous area of spared vision in the 
extreme upper portion of the visual 
field. He claimed that when some- 
thing was moved very vigorously in 
his “blind” field he could “see some- 
thing,” but he could not identify it. He 
was asked to look in the direction of 
objects that might be within his field 
of vision, after being shown what the 
object looked like in his seeing half 
field. Along the horizontal meridian, 
out to a distance of 30° he was able to 
move his fixation to the point cf the 
stimulus, despite the fact that he could 
not see it. He was also asked to teuch a 
stimulus presented along the hori- 
zontal meridian in his blind field. He 
did quite well on that test, prcvided 
the stimuli were large. He could tell 
something of the orientation of lines 
presented in his blind field if the lines 
were long. He also did well in deeiding 
whether he was looking at an X or an 
O. His visual acuity was measured in 
his blind field by the minimal sepa- 
rable method and compared to that in 
his normal field. His threshold was 
1.85 minutes in the blind field and 1.49 
minutes in an analagous part of the 
intact field. His performance was 
systematically related to the size and 
duration of the stimuli. The patient 
was unaware of his success and the 
investigators were careful not to 
discuss his performance with him 
until all of the tests had been 
completed. The authors stated that 
“our observations on this patient 
suggest that routine perimetric or 
clinical examinations restricted to 
asking a patient whether or not he 
sees a stimulus can seriously underes- 
timate the residual capacity asso- 
ciated with damage to primary visual 
cortex.” This means that we must 
rethink all of our previous concepts of 
hemianopsia and cortical blindness 
and seek clinical examples in human 
disease that will give clues as to the 
locus of extrageniculostriate vision in 
man. I will be surprised if it is not 
exactly the same in man as it is in the 
monkey. I have always wondered why 
patients with hemianopsias who drive 
seem to suffer so few traffic acci- 
dents. We all remember the patient in 
whom a string of accidents involving 
one side of his vehicle was the clue to 


the existence of a hemianopsia. But 
we must also acknowledge that the 
majority of our hemianoptic patients 
who drive get away with it. Are they 
able to utilize information in their 
blind field? They must! 

Faces are not really symmetrical. It 
was previously shown that one side of 
a face "looks more" like the person 
than the other side does! Thus, our 
concept of what someone looks like is 
generally determined by only one side 
of his face, or at least more by one side 
than by the other. All of the experi- 
ments have shown that it is usually 
the right side of the face (seen on the 
left by the observer) that determines 
how we see the face. In a recent 
experiment, this was shown to be due 
to an asymmetrical, left-field, percep- 
tual bias rather than to the quality of 
the faces themselves.” There is some- 
thing special about the right cerebral 
hemisphere when it comes to recog- 
nizing faces. The perceptual bias 
cannot be explained on any preferred 
scanning technique related to reading, 
since Israeli subjects (who read He- 
brew from right to left) show the 
same bias. There is also a tendency for 
attentional bias to the left side in 
viewing paintings. The results in 
these studies were obtained from 
right-handed persons. 

While psychological studies have 
shown that patients with lesions in 
the posterior half of the right cerebral 
hemisphere have greater difficulty in 
matching sets of portraits than do 
patients with lesions in the left cere- 
bral hemisphere, patients who cannot 
recognize faces (prosopagnosia) gen- 
erally have bilateral hemispheric le- 
sions. Several years ago Rubins and 
Benson reported a convincing case of 
visual agnosia in a patient who also 
had prosopagnosia (see last year's 
annual review”). This patient died 
and a description of the lesions found 
on examination of the brain has been 
provided.? The patient also had the 
syndrome of риге word-blindness 
(alexia without agraphia). The lesions 
in the brain were within the distribu- 
tion of the posterior cerebral arteries. 
The left posterior cerebral artery was 
oecluded and there was an infarction 
of the left occipital lobe. The under- 
surface of the right occipital lobe had 
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a concave deformity. When the brain 
was cut, it was apparent that there 
had been an infarction of the lower 
half of the splenium of the corpus 
callosum. In the left hemisphere, there 
was an infarction that involved the 
inferior longitudinal fasciculus and 
the optic radiation. In the right occip- 
ital lobe, there was a less extensive 
lesion, primarily involving the inferior 
longitudinal fasciculus. It would seem 
from the available data that the requi- 
site lesion for prosopagnosia is in- 
volvement in the posterior half of both 
hemispheres, and the lesion in the 
right hemisphere must involve the 
inferior longitudinal fasciculus. 

Pure word-blindness can result 
from several combinations of lesions. 
The commonest cause of the syndrome 
is a combination of lesions in the left 
occipital lobe and in the splenium of 
the corpus callosum. The angular 
gyrus of the dominant left hemis- 
phere cannot interpret writing be- 
cause it does not get in-put from 
either the damaged left occipital lobe 
or the intact right occipital lobe. 
Another combination of lesions that 
can cause pure word-blindness is one 
in the splenium of the corpus callosum 
and one interrupting the flow of 
material from the left visual cortex to 
the left angular gyrus. A case with 
this combination was reported. As 
might be expected, the patient, unlike 
those with the more common combina- 
tion of lesions, did not have a right 
hemianopsia. The patient was a 50- 
year-old, right-handed woman with a 
four-week history of headache and 
visual loss. Five days before admission 
she became drowsy and her headache 
became worse. When admitted to the 
hospital her memory was poor. Prior 
to surgery she could not read (except 
numbers) but she could write quite 
well. She was found to have a glioblas- 
toma, and a left occipital lobectomy 
was performed 8 cm in front of the 
occipital pole. Pathological examina- 
tion showed that the left optic radia- 
tion and calearine cortex were intact, 
but there was a lesion in the splenium 
of the corpus callosum that had discon- 
nected the right occipital cortex from 
the left angular gyrus. Ventral outflow 
from the left calcarine cortex to the 
angular gyrus was blocked by the 
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tumor. There was some potential for a 
dorsal connection but, apparently, this 
was inadequate to permit the patient 
to read. 

When we think of unilateral ne- 
glect, we think of parietal lobe lesions, 
especially those in the right cerebral 
hemisphere. Last year I reviewed a 
report of unilateral neglect after 
frontal lobe lesions in humans. Now 
we learn of profound sensory inatten- 
tion following lateral hypothalamic 
damage in rats.” These animals show- 
ed marked neglect of visual, olfactory, 
and tactile stimuli when these stimuli 
were introduced contralateral to the 
lesion. These rats would not look at a 
cardboard square, which was moved 
on the side opposite the lesion, and 
they did not turn to that side when 
their whiskers were touched. Strong 
odors introduced contralateral to the 
lesion caused the animals to turn to 
the same side as the lesion, presum- 
ably because the odor diffused to that 
side. At the same time, the animals 
were not anesthetic on the side of the 
inattention. The rats subsequently 
improved, but “vision” did not seem to 
recover as rapidly as the other func- 
tions. The observations on mouse 
killing were most intriguing. When a 
mouse was placed on the side of the 
rat contralateral to the lesion, the rat 
failed to orientate toward the mouse. 
The mouse then approached and even 
touched the contralateral body surface 
of the rat. Even when the mouse 
touched the rat’s snout, the rat paid no 
attention to him. But when the mouse 
crossed into the ipsilateral field of 
vision, the rat immediately oriented 
himself in an attempt to bite the 
mouse. The mouse wisely fled back 
into the rat’s contralateral visual field, 
and this sequence was repeated sever- 
al times until the mouse learned to 
“hide” on the side to which the rat did 
not pay attention. 

Careful analysis of their material 
by the authors indicated that the 
critical region in the nervous system 
responsible for this bizarre behavior 
involved two fiber systems. One of 
these systems, the ansa lenticularis, is 
a tract containing axons that origi- 
nate in the globus pallidus and termi- 
nate іп the subthalamus and also, 
perhaps, in the far lateral hypothala- 
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mus. The other pathway is the amyg- 
dalofugal pathway that originates in 
the amygdala and terminates in the 
lateral hypothalamus, preoptic region, 
and dorsomedial thalamus. There is 
some additional evidence that each of 
these pathways may play a role in 
response or orientation to stimuli in 
the opposite field. Thus, we see an 
animal who behaves as if hemianopic 
despite a completely intact retinocal- 
carine visual pathway. This seems to 
be the reverse of the situation in the 
hemianopic patients mentioned above. 
It appears that some hemianopic 
patients with lesions of the retinocal- 
carine pathway are able to use infor- 
mation in their “blind” field, while 
lesions outside of the visual system 
caused animals to behave as if they 
had a hemianopsia. There must be 
similar clinical disorders in man due to 
such lesions that are jsut waiting to be 
recognized. Probably the bizarre be- 
havior of some patients with akinetic 
mutism is on the basis of bilateral 
lesions in this zone! 


The Pupil 


Bilateral internal ophthalmoplegia 
was described in a 40-year-old woman 
with sarcoidosis.^ About two months 
after the onset of systemic symptoms, 
her vision became blurred in one eye. 
Several months after that, fever, 
depression, and weakness led to her 
evaluation in the hospital. The pupil of 
her right eye was then found to be 
dilated and to respond sluggishly to 
light stimulation. Her cerebrospinal 
fluid had an increased protein con- 
tent. The left pupil became dilated 
and ultimately the pupillary defects 
became worse. She developed paral- 
ysis of accommodation without evi- 
dence of denervation hypersensitiv- 
ity. Granulomatous uveitis later devel- 
oped in both eyes and she had the 
fundus lesions of sarcoid. Over the 
course of the next few years her condi- 
tion improved, but she never com- 
pletely recovered. The authors sug- 
gested that the responsible lesion was 
a granuloma in the midbrain. 

Dwight Parkinson, MD, of Winni- 
peg, Canada, in collaboration with a 
colleague, has made another impor- 
tant and useful contribution to our 
understanding of neuroanatomy.” By 


Neuro-ophthalmology/Lessell 


TS ee REIS GUE ENTRY T 3 





carefully dissecting a large number of 
cadavers, and serially sectioning three 
a + Specimens, he showed that there is a 
branch of the sympathetic nerves that 
k leaves the medial and lateral divisions 
of the sympathetic plexus that lies on 
the internal carotid within the carotid 
canal, to join the sixth nerve as one to 
" three small branches in the region of 
the foramen lacerum. The fibers ulti- 
mately leave the sixth nerve and join 
the first division of the trigeminal. 
His dissections show that this may be 
the course of sympathetic fibers 
destined to pass through the ciliary 
ganglion. This important article may 
r^» indicate where the lesion is in some of 
the eases of Raeder paratrigeminal 
syndrome. 

According to Tournay, normal peo- 
ple experience dilation of the pupil of 
the abducting eye and sometimes 
constriction of the pupil of the adduct- 
ing eye, on conjugate lateral gaze. In 
order to test whether the Tournay 
phenomenon really exists, 25 normal 
subjects were examined by observa- 
tion, photography, and infrared elec- 
tronic pupillography.** There were 13 

~ female and 12 male subjects repre- 
senting a variety of ages. Five 
patients with Duane syndrome were 
also studied. One hundred twenty 
trials were made, using photographic 
assessment. None of the patients 
showed the so-called Tournay phe- 
nomenon. Electronic pupillography 
also failed to demonstrate Tournay 
phenomenon in 222 trials on the 30 
subjects. So it goes. 

Here is one of the year’s most 
unusual neuro-ophthalmie райепїз.?* 

+ A 20-year-old man came to the 
hospital because of lethargy that had 
developed over a period of one day. 
The day prior to his admission he had 
come back to the United States from 
Morocco. Before departing from Mor- 
оссо he and his colleagues swallowed 
large numbers of rubber balloons 
filled with hashish oil. "On arrival at 
Kennedy International Airport, he 
began to experience euphoria... ." No 
wonder! Over the course of the follow- 
ing day he became drowsy and 

| lethargic and he was disoriented when 
he was admitted to the hospital. His 
left pupil was 6 mm in diameter, while 
the diameter of the right was only 
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4 1/2 mm. Treatment included general 
support, administration of milk of 
magnesia, serial abdominal x-ray ex- 
amination, and straining of zll stool 
specimens. Within 48 hours he was 
alert and his anisocoria had recovered. 
He passed a total of 25 intact and one 
ruptured balloon in the course of the 
period of observation. The cause of his 
unequal pupils is uncertain, and its re- 
lationship to hashish oil is unclear. I 
imagine that many of you have occa- 
sion to observe subjects who use this 
drug in one or another of its forms 
and can provide us with additional 
observations on hashish anisoeoria or 
“potted” pupils. 

Anisocoria can also occur in users of 
"hard" drugs. One hundred consecu- 
tive patients who were admitted to a 
drug center for withdrawa. from 
heroin addiction were studied and 18% 
of them had anisocoria. Only 195 of 
patients in a control group had aniso- 
coria. The anisocoria tended to appear 
on the first or second day, anc lasted 
only 24 hours. The miosis produced by 
heroin is thought to be due to depres- 
sion of supranuclear inhibition of 
pupillary tone, since decortication of 
an animal will prevent the miotic 
effect of morphine. Withdrawal of 
heroin removes this chemical "dener- 
vation" and, therefore, one would 
expect hyperactivity to occur. This 
could account for mydriasis, but it 
does not explain anisocoria. There 
really is no adequate explanation, and 
the significance of the observation is 
uncertain. 

Stimulation of sympathetic axons 
that originate from cells in the inter- 
omediolateral cell column of the cervi- 
cal and thoracic spinal cord, or inhibi- 
tion of parasympathetic fibers that 
arise from the Edinger-Westphal nu- 
cleus of the midbrain, can cause the 
pupils to dilate. Stimulation of a 
variety of other areas in the central 
nervous system can also do this, but 
the central organization of this sys- 
tem has not been clearly delineated. 
There are thought to be regulatory 
cortiechypothalamie and corticomes- 
encephalic mechanisms, but their con- 
nections are not known. It seems that 
the central autonomic pathway begins 
in the hypothalamus in a region 
known to have connections with the 













limbic system. .This hypothalamic 
center projects to the midbrain. How- 
ever, the next link (that which 
projects to the lower brain stem and 
spinal cord) is not well known. 

A study at the Mayo Clinic has 
helped to define these pathways." It 
was carried out in cats by using elec- 
trical stimulation, and also by making 
lesions. Two regions of the brain stem 
were found to contain pupillodilator 
fibers. There was a descending system 
containing excitatory fibers located 
ventrolaterally in the brain stem. 
There was also an ascending inhibi- 
tory pathway in the ventromedial 
portion of the lower brain stem. Pupil- 
lary dilation also resulted from stimu- 
lation of portions of the lateral periaq- 
ueductal gray substance more rostral- 
ly. Degeneration was studied after 
lesions were made in the ventrolateral 
pathway at the level of the midbrain 
and medulla. A lesion made at the 
level of the inferior colliculus in the 
lateral pupillary dilator system result- 
ed in axonal degeneration appearing 
near the spinothalamic tract and 
dorsolateral to the medial lemniscus. 
The fibers that had degenerated were 
more superficial at the level of the 
trapezoid body, and, at lower levels, 
were just lateral to the pyramids. At 
the beginning of the spinal cord, the 
degenerating fibers were in the 
periphery of the lateral funiculus. It 
appeared from the studies that most 
of the fibers in the pathway synapsed 
in the lower brain stem before going 
on to the spinal cord. The lateral pupil- 
lary dilator pathway in the cat is a 
discrete bundle "not more than 1 
square millimeter in cross section." 
Within it is a zone in which stimula- 
tion produced the maximum re- 
sponses. There seemed to be an accom- 
panying ascending system of fibers 
that is also quite diserete and ap- 
peared to inhibit the Edinger-West- 
phal nucleus. These two pathways 
were located together in the most 
ventral part of the tegmentum, in 
direct contact with portions of the 
cerebral peduncle. More caudally, they 
seemed intimately associated with the 
spinothalamic tract. In the pons and 
medulla, they lay just below the 
surface, lateral to the pyramid. This is 
an excellent study and should be read 
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by everyone interested in neuro-oph- 
thalmology. There is a lot that is not 
yet known about the pupillary dilator 
pathway, indluding its exact relation- 
ship to the pupillary inputs from the 
retina. This article represents a great 
advance in knowledge. 

Three patients with alternating 
Horner syndrome had lower cervical 
spinal cord lesions. The first was а 
38-year-old man with syringomyelia 
whose Horner syndrome alternated 
from right to left at intervals ranging 
from two days to one week. He was 
Japanese, so it is of interest that he 
had light blue. irides. The second 
patient was a 52-year-old woman with 
Parkinson disease who ultimately was 
considered to have the Shy-Drager 
syndrome. She had an alternate-day 
Horner syndrome. The third patient 
was a 51-year-old woman with an irra- 
diation myelopathy from treatment of 
carcinoma of the larynx who had a 
Horner syndrome that alternated ev- 
ery three days. 

There are a few patients who 
develop unilateral pupillary dilation 
during a seizure. An important exam- 
ple of this with clinical-pathological 
correlation was reported from Balti- 
more.? The patient was a 60-year-old 
woman who had focal seizures. They 
began with abrupt, full, dilation of the 
right pupil and deviation of the head 
and eyes to her right. There was no 
ptosis or lid retraction. The pupillary 
responses were not tested during 
seizures. At the end of each seizure, 
the pupillary dilation and the ocular 
deviation disappeared. She died of 
renal failure, and at autopsy was 
found to have a small contusion 
involving the superior portion of the 
left frontal gyrus. In the first large 
series of such patients that was 
reported, all of them had lateral devia- 
tion of the eyes with their seizures. In 
four of the original six patients, it was 
the adducting eye that got larger and 
in two of them, it was the abducting 
eye. Experimental stimulation of the 
cerebral cortex in man and monkey 
has produced dilation in the contralat- 
eral pupil. The authors suggested that 
conjugate deviation of the eyes with 
pupillary dilation of the abducting eye 
during the onset of a seizure means 
that the lesion is in the contralateral 
frontal lobe. 
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Eye Movements 


Periodie disease phenomena are 
intriguing. Àn example of a periodic 
eye movement disorder is cyclic oculo- 
motor paralysis.™ It may be congen- 
ital, or acquired in early life, and it 
seems to affect women more often 
than men. With one exception (in 
which a mother and her child were 
involved) the disease is sporadic. 
Sometimes there is an antecedent 
paralysis of the third nerve and 
amblyopia is commonly present. The 
cycle typically consists of a phase of 
paralysis lasting several minutes, fol- 
lowed by a spastic phase lasting 1 to 
1% minutes. During the period of 
paralysis all of the muscles innervated 
by the third nerve are usually para- 
lyzed. During the spastic phase there 
is lid retraction, convergence, pupil- 
lary constriction, and spasm of accom- 
modation, and this phase can be inten- 
sified or prolonged by attempting 
adduction. There have been instances 
in which only the pupillary sphincter 
or the lid was involved. The cycles are 
not influenced by sleep, but are 
prevented by general anesthesia. 
There has been one case in which the 
oculomotor paralysis appeared to be 
due to a pontine glioma, but that case 
was unusual in that it began when the 
patient was 25 years of age. In 
another case, optic atrophy subse- 
quently developed, but no explanation 
was evident. In one of the three new 
cases an 8-month-old child had the 
onset of cyclic paralysis after a febrile 
convulsion. It has been suggested that 
cyclic oculomotor palsy is of nuclear 
origin. I do not see how that can be the 
case, since unilateral nuclear lesions of 
the third nerve do not produce 
complete paralysis of all the struc- 
tures innervated by the third nerve on 
that side. Cyclic oculomotor paralysis 
must be on an infranuclear basis. 

Some years ago, myokymia of the 
superior oblique muscle was described. 
It is a rare abnormality of motility in 
which a patient develops a small- 
amplitude, vertical, or torsional trem- 
or of one eye. The disorder is intermit- 
tent and there may be long remis- 
sions. The usual presenting complaint 
is diplopia or oscillopsia. Seven addi- 
tional cases were described in one 


recent report, and five of them were 
treated with carbamazepine.” This 
treatment produced marked improve- 
ment in the conditions of four. The 
first patient was a 59-year-old man 
who complained of "jumping vision" 
in the right eye. This had been present 
since age 14 years. He also stated that 
in his right eye he had the feeling of 
something pulling on a tendon. That 
seems too good to be true! Examina- 
tion showed that he had the character- 
istie, rapid, small-amplitude, rotatory 
movements in the right eye. These 
were most pronounced when he looked 
down to his left. As is usually the case, 
the tremor was best seen with 
magnification. He was given carbam- 
azepine, 100 mg twice daily, with 
almost instant relief. He subsequently 
claimed that when he forgot to take 
his medication, he would have a return 
of his symptoms. Two months after 
starting the treatment it was discon- 
tinued, and he has remained asympto- 
matic. Carbamazepine is a drug that 
can have serious side effects, but in a 
patient with troublesome symptoms 
like those from myokymia of the 
superior oblique muscle, it seems 
reasonable to use it. Just remember to 
monitor patients receiving this agent 
with frequent studies of hepatic and 
hematologic functions. Some patients 
with micronystagmus of this type 
appear to have normal eye move- 
ments, until you look at their fundi. 
Then the oscillations will usually 
become apparent. 

Opsoclonus is an eye movement 
disorder characterized by multidirec- 
tional, chaotic, saccades. Apparently, 
it can be seen very early in life, since 
five such cases were reported by a 
colleague in Boston.” The first patient 
was noted to be “twitchy all over” on 
the day after birth. Opsoclonus was 
found to be present at that time and 
continued at least until age 9 years. 
Seizures began at age 2 months and at 
age 5 months xanthochromatic spinal 
fluid was discovered. Abnormal mem- 
branes were then removed from the 
right frontoparietal region. The child 
was retarded, and at age 28 months 
was found to have ataxia, was mute, 
and had limited volitional eye move- 
ments. When seen at age 9 years, the 
only eye movements that were pres- 
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ent were opsoclonic. At that time he 
had evidence of bilateral pyramidal 
tract involvement. The second patient 
was a boy who had esotropia and 
nystagmus since birth. His speech and 
motor development were said to be 
slow. When he was seen sometime 
later, he had opsoclonus and limited 
versions. The third patient had had a 
small fibrotic placenta. Opsoclonus 
was noted on the second day of his 
life, and a seizure occurred on the 
third day. The spinal fluid was then 
found to be xanthochromic. A pneu- 
moencephalogram showed enlarged 
lateral ventricles. Although the fundi 
were normal, there were no visual, 
evoked responses from the occipital 
cortex. Opsoclonus continued and at 
age 6 years the child was severely 
retarded and had extensor plantar 
responses bilaterally. The fourth pa- 
tient was a boy who was said to have 
peculiar eye movements since birth. 
At age 7 months he had a left hyper- 
tropia, bilateral optic atrophy, exotro- 
pia, and opsoclonus. At age 3 years his 
left eye was found to be blind. Opso- 
clonus was still present at age 6 years, 
at which time he was thought to be 
mentally slow. The fifth patient was a 
boy who was the product of a consan- 
guineous marriage. At age 3 months, 
opsoclonus was found and his pupils 
reacted poorly to light. He was photo- 
phobic and his retina was thought to 
show changes compatible with Leber 
congenital amaurosis. Except for the 
case in which there was evidence of 
intrauterine anoxia, there was no 
apparent explanation for the dysfunc- 
tion of the brain. Those patients 
without other neurological signs were 
found to have poor vision. “It appears 
that congenital poor visual acuity can 
give the eye movement abnormality 
that clinically we call opsoclonus.” 
Vertical nystagmus is one of the 
most valuable signs in neuroophthal- 
mology. When it is not due to drugs, it 
almost invariably is due to a lesion in 
the brain stem. As a rule, hereditary 
and congenital nystagmus are rarely 
vertical, but just to “prove the rule,” 
two exceptional families were de- 
scribed in which there appeared to be 
hereditary nystagmus with a vertical 
component.** In the first family the 
mother had four sons with nystagmus 


Arch Ophthalmol/Vol 93, June 1975 





but no oscillopsia. The children with 
nystagmus were slow to walk, and 
some of them were considered mental- 
ly slow. The nystagmus was up- 
beating and gaze-evoked. Two of the 
patients also had down-beating nys- 
tagmus. In the second family a 
brother and a sister had similar 
nystagmus along with ataxia, strabis- 
mus, abnormal optokinetie responses, 
and a “markedly accentuated vesti- 
bulo-ocular reflex.” One of the chil- 
dren in that family had vertical 
nystagmus in the primary position. 
Intellectual functions were normal. 
The author also commented that 
David Cogan, MD, had seen an addi- 
tional family in which a mother and 
daughter had horizontal anc vertical 
nystagmus, together with mild ataxia. 
Previous cases from the literature 
include one Italian family in which 
there was autosomal-dominant inher- 
itance. In another, also with autosom- 
al-dominant inheritance, the vertical 
component of the nystagmus was 
predominantly pendular and indepen- 
dent of gaze. In a third family there 
was intermittent vertical, up-beating 
nystagmus, which was maximal in the 
primary position. This report is impor- 
tant, but it should not make physi- 
cians lose sight of the principle that 
vertical nystagmus generally does not 
occur in congenital nystagmus, and 
that most cases of congenital nystag- 
mus have no other neurological defi- 
cit. The families described in this 
report had more than nystagmus. If 
you see a patient advertised as having 
congenital nystagmus, whose nystag- 
mus has a vertical component, look 
carefully for other evidence of a struc- 
tural defect in the brain stem. 
Acquired, up-beating, gaze-evoked 
vertical nystagmus is generally due to 
drugs or a lesion in the pons. But what 
about up-beating nystagmus in the 
primary position of gaze? One sees 
this type of nystagmus much less 
often than one sees gaze-evoked verti- 
cal nystagmus. It can be congenital or 
due to drugs; however, it most often is 
due to acquired disease.* There are 
two varieties. The type that is large- 
amplitude, increasing on up-gaze and 
decreasing on down-gaze, is the result 
of lesions in the anterior vermis of the 
cerebellum. Small-amplitude, up-beat- 


ing nystagmus, which may decrease 
on up-gaze and increase on down- 
gaze, is due to medullary lesions. 

Another bulletin from the vertical 
nystagmus front! Nystagmus was 
investigated in the dark by using 
infrared in normals and in patients 
with multiple sclerosis. Five of the 50 
normal subjects had vertical nystag- 
mus.^ In all cases the nystagmus was 
up-beating, irregular, and present on 
forward gaze. Twenty-two of the 
patients with multiple sclerosis had no 
vertical nystagmus when looking 
straight ahead in ordinary light. 
However, when examined in the dark, 
12 of them had vertical nystagmus in 
the primary position. In eight of them 
it was down-beating, and in four it 
was up-beating. 

Positional nystagmus is nystagmus 
that occurs only when the head is held 
in certain positions. The nystagmus 
may change in direction when the 
position of the head is changed. Thirty 
minutes after an "adequate drink" of 
ethyl alcohol (at least 1 gm of alcohol 
per kilogram of body weight), normals 
will have positional nystagmus. When 
the right side of the head is held down, 
the fast component is to the right. 
When the head is held with the left 
side down, the nystagmus is to the 
left. The nystagmus is due to periph- 
eral vestibular dysfunction, since loss 
of the vestibular apparatus prevents 
the development of positional nystag- 
mus due to alcohol. But it is difficult to 
understand exactly how this nystag- 
mus comes about, because the otolith 
receptors, which are sensitive to grav- 
ity, are not known to cause nystag- 
mus, and the semicircular canals, 
which are capable of producing nys- 
tagmus, are not sensitive to gravity. 

Two investigators performed some 
clever experiments to solve the rid- 
dle." They had ten men drink heavy 
water (deuterium oxide). Before the 
drink none of them had nystagmus, 
but most of them developed positional 
nystagmus after they drank the heavy 
water. It was present 30 minutes after 
the drink, and it persisted for as long 
as six hours. The direction of the 
nystagmus was opposite that seen 
after drinking alcohol. The patients 
also had vertigo and nausea when the 
head was in the positions that pro- 
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duced nystagmus. The experiment 
was then repeated in animals and the 
observations obtained from man were 
confirmed, namely, that the nystag- 
mus could be produced with alcohol or 
with heavy water, but the directions 
of the nystagmus in each case were 
opposite one another. Mixing alcohol 
with heavy water neutralized the 
nystagmogenic effects of the two 
substances! The authors suggested 
that the explanation was as follows: 
The cupula of the semicircular canal 
has the same density as the endo- 
lymph in which it floats. Because of its 
neutral buoyancy, the cupula does not 
move in response to linear accelera- 
tion or gravity. After drinking heavy 
water, the base of the cupula, being 
close to the capillaries, absorbs heavy 
water faster than the surrounding 
endolymph. Thus, it loses its neutral 
buoyancy and can be moved by grav- 
ity. Alcohol has the opposite effect, 
because while heavy water makes the 
cupula heavier than the endolymph, 
alcohol makes it lighter. The lesson 
here is obvious. If you take your 
whiskey with water, make it heavy 
water. 

Three patients who had been in- 
jured in automobile accidents devel- 
oped progressive cranial nerve palsies 
and Horner syndrome." All of them 
had fractures of the clivus. The first 
was a 16-year-old girl who had a right 
lateral rectus muscle palsy immedi- 
ately after her head injury, but who 
later developed a right fifth and 
seventh nerve paralysis and a right 
Horner syndrome. This sequence oc- 
curred without any worsening of her 
general condition. She was conscious, 
eooperative, and oriented and had no 
evidence of increased intracranial 
pressure. Plain skull roentgenograms 
showed a bone spicule behind the 
dorsum sellae and a fracture of the 
right temporal bone. A transverse 
fracture of the clivus was seen on 
tomograms. She had a right carotid- 
cavernous fistula, whieh was treated 
by ligation of the right carotid artery. 
Six months later she was killed when 
she was hit by an automobile, and the 
right cavernous sinus was found to be 
ossified. The second patient was a 26- 
year-old man who was unconscious for 
a few minutes following an automo- 
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bile accident, and then became dis- 
oriented and combative. Three days 
after the accident he developed a left 
sixth and seventh cranial nerve palsy 
and a Horner syndrome. Plain skull 
roentgenograms showed a fracture of 
the left temporal bone and a trans- 
verse fracture of the clivus. Arterio- 
graphy showed slight displacement of 
dural veins of the clivus and extravas- 
ation of dye from an intracavernous 
branch of the left internal carotid 
artery. The patient recovered com- 
pletely. The third patient was a 9-year- 
old girl who was struck by an automo- 
bile and arrived at the hospital in a 
coma without tendon reflexes and 
with dilated, fixed pupils. A fracture 
was present through the sphenoocci- 
pital synchondrosis of the clivus. The 
next day, while her general condition 
was improving, she developed a paral- 
ysis of the right third, fourth, fifth, 
and sixth cranial nerves and a right 
hemiparesis. A bruit was then heard 
over the right eye. Angiography 
showed stenotic regions in many areas 
of the right carotid artery. A week 
later, at which time she was alert and 
beginning to speak, she had paralysis 
of the right side of the soft palate and 
bilateral seventh cranial nerve paraly- 
ses. When her third cranial nerve 
paralysis had improved two weeks 
later, she was found to have a right 
Horner syndrome. These late post- 
traumatic Horner syndromes and oph- 
thalmoplegias presumably arise from 
bleeding or edema, and the prognosis 
for recovery appears to be good. 1 
missed this article when it first 
appeared, probably because the title 
did not immediately suggest that it 
concerned a neuro-ophthalmic subject. 
It was brought to my attention by a 
well-read neurosurgical resident after 
an identical case had been presented 
to me. The patient was a young man 
injured in an automobile accident who 
had evidence of indirect injury to the 
optic nerve, and who also had the late 
development of ophthalmoplegia. He 
had a transverse fracture of the clivus 
but no Horner syndrome. I think the 
important point in this article is that 
cranial nerve palsies that appear 
several days after a patient has 
suffered a fracture of the clivus are 
not necessgrily a cause for alarm, and 


that spontaneous recovery can occur. 

Patients with the “locked-in syn- 
drome” are alert, but cannot move 
anything except their eyes. It is 
usually due to a stroke that involves 
the base of the pons. It also can occur 
from multiple sclerosis, hemorrhages, 
and basilar aneurysms. As one might 
expect, you could get the same find- 
ings from appropriate lesions located 
somewhat more rostral than the pons. 
Such a case was presented by two 
Philadelphia neurologists.** The pa- 
tient was a 70-year-old man who felt 
light-headed, saw flashing lights, and 
eollapsed. After two subsequent simi- 
lar episodes he consulted a physician 
who found him to be hypertensive. 
Five days later, while in the hospital, 
he developed weakness. Two days 
later he was "locked-in." He could 
respond to commands only by moving 
his eyes or opening or closing his lids. 
He died three weeks later from a 
pulmonary embolus. When the brain 
was cut, the pons was "clean" and the 
major abnormalities were in the cere- 
bral peduncles. The lateral two thirds 
of each cerebral peduncle showed 
infaretion. The fibers that descend 
from the hemispheres to reach the 
brain stem to control eye movements 
pass either through the medial por- 
tions of the peduncle or through the 
retieular formation. Both of these 
structures were spared in this patient. 
It is important to recognize the 
“locked-in” state; for, otherwise, the 
patients would be presumed to be in 
coma and unable to comprehend what 
is being said about them. Actually, 
these patients can respond to ques- 
tions by employing a code that uses 
eye or lid movements. 

Another elegant clinical-pathologi- 
eal study gave valuable information 
about the localization of those cell 
bodies in the midbrain that subserve 
elevation of the lids. A 78-year-old 
woman with hypertension and atrial 
fibrillation developed bilateral ptosis 
and a left hemiparesis. She was 
somnolent and had Cheyne-Stokes 
respiration. Her eyes were conjugate- 
ly deviated to her right. With reflex 
stimulation the left eye moved to the 
left, but the right eye did not adduct 
across the midline. She could not look 
up or down. Her condition gradually 
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improved, but she died three years 
later from heart disease. The autopsy 
was very instructive because there 
was only one lesion in the entire brain. 
It was a cavitary lesion in the 
midbrain. The lesion was located 
mainly on the right side of the 
midbrain tegmentum, ventral to the 
aqueduct, and had a rostral-caudal 
extent of 3 mm. Serial sections were 
made and the lesion was seen to be an 
old infarction that undoubtedly had 
been the cause of the symptom at the 
time of her stroke. At the caudal end 
of the third nerve complex, most of 
the neurons on the right side as well as 
the midline dorsum were destroyed. 
This is thought to be the region 
responsible for innervation of the 
levators. It is a nice confirmation in 
man of the conclusions reached by 
Warwick working with the monkey. 
When we see a patient with ptosis, 
we tend to confine our thinking to the 
third nerve, the sympathetic path- 
ways, and the structures within the 
orbit or lid. Most of us probably 
neglect to think of the cerebral hemi- 
spheres as a site at which lesions can 
occur that result in ptosis. A Boston 
neurologist analyzed 25 consecutive 
cases of ptosis that were seen within a 
nine-month period on a stroke ser- 
vice. All of the patients had had an 
acute stroke but were alert. A control 
group of patients (age-matched) was 
selected from the medical wards of the 
hospital. In 19 out of 20 controls the 
upper lid covered less than 4 mm of 
the cornea. The 20th patient had a 
"neurological lesion." Ptosis was then 
defined as drooping of the upper lids 
to cover 4 mm or more of the cornea. A 
vertical measurement of the lid of 
more than 8 mm was also considered 
evidence of ptosis. The author also 
considered patients to have ptosis 
when there was photographie evi- 
dence, or information from observers 
that ptosis had occurred since the 
patient had suffered the stroke. Ten 
of the study patients had a brain stem 
lesion, and in two others the ptosis 
was thought to be consequent to a 
Horner syndrome from local carotid 
artery disease. However, 13 of the 
study patients seemed to qualify as 
examples of "cerebral ptosis." Six had 
unilateral ptosis on the side of the 
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hemiparesis. All of them were taought 
to have had embolization of the middle 
cerebral artery. These patients there- 
fore had a narrower palpebral fissure 
on the side of their facial paralysis. It 
was decided that the lesion respon- 
sible for their problem probably 
involved descending, suprasegmental, 
upper-motor-neuron pathways. In 
three patients there was bilateral 
ptosis greater on the hemiparetic side. 
Two patients had bilateral ptosis, less 
on the hemiparetic side. These two 
had had a history of a previous hemi- 
paresis that had cleared, and the new 
stroke was on the previously unin- 
volved side. The facial paralysis was 
severe in both. The author stated that 
“these findings suggest that some 
control of elevation of eyeids is 
exerted cortically, probably bilaterally 
from one hemisphere so that г hemi- 
sphere lesion causes bilateral ptosis. 
Symmetry of ptosis may be modified 
by widening of the palpebral fissure 
due to facial weakness or by an accen- 
tuation of ptosis on the hemioaretic 
side due to disturbance of pyramidal 
fibers.” This article suggests that 
ptosis from cerebral lesions may be 
more common than has previously 
been believed. In any case, it seems 
that the ptosis due to cerebral lesions 
is mild and resembles that seen in 
Horner syndrome. 

What is the role of the cerebellum in 
eye movements? The evidence that it 
plays a role consists of the following. 
First, disturbances in eye movement 
occur in cerebellar diseases. Second, 
stimulation of the cerebellum makes 
the eye move. Third, potentials can be 
recorded from the cerebellum when 
the eyes move. Fourth, there are 
connections between the cerebellum 
and regions of the brain stem con- 
cerned with eye movements. What 
would happen if you remove the cere- 
bellum? This was done to six monkeys, 
total removal being done in four of 
ешт. In the other two small parts of 
the lateral lobes or anterior vermis 
were retained. These animals were ob- 
served for two to five weexs. Of 
interest is the fact that four of the 
animals developed bilateral internu- 
clear ophthalmoplegia in the third and 
fourth postoperative week. This was 
thought to be due to infection incur- 
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red during the recording and stimu- 
lating procedures. When alert, the 
monkeys showed inability to maintain 
eccentric gaze, absence of all smooth 
pursuit movements, and an evanes- 
cent defect in convergence, followed 
by a persistent difficulty in main- 
taining convergence. Saccades were 
normal, and all of the vestibuloocular 
responses were normal. Positional 
nystagmus could not be induced. The 
animals did not appear to have ocular 
dysmetria. Because of the difficulty in 
holding eccentric gaze, they did have 
gaze nystagmus. The authors suggest- 
ed that failure of pursuit movements 
is due, not to loss of the ability to 
make them, but rather to failure "of 
access to, or modulation of the motor 
mechanism." The role of the cere- 
bellum in eye movements was also 
investigated by stimulation in alert 
monkeys." It has previously been 
agreed that stimulation of the vermis, 
lobe VI, and lobe VII eaused hori- 
zontal movements to the same side. In 
the present study only three regions 
of the cerebellum produced eye move- 
ments when they were stimulated. 
Saccades were produced when lobes V, 
VI, or VII were stimulated at the 
vermis. Saccadie and smooth move- 
ments could be obtained by stimula- 
tion of crus I and II of the hemi- 
spheres, and the lobulus simplex. 
Nystagmus was obtained by stimula- 
tion of the flocculus, nodulus, and 
uvula. When a saccade is evoked by 
stimulating the cerebral hemisphere, 
it is an all-or-none phenomenon. One 
gets only one-sized saccade from any 
given stimulation. That was not the 
case when the cerebellum was stimu- 
lated. At most sites, the amplitude of 
the saccade that was induced ap- 
peared to be directly related to the 
intensity of the current. There was a 
similar gradation in the velocity of 
evoked pursuit movements. The direc- 
tion of the saccades and smooth move- 
ments seemed to depend primarily on 
the position of the eyes prior to stimu- 
lation. Stimulation of lobe V of the 
vermis produced saccades that were 
straight up and ranged to horizontal. 
Stimulation of lobes VI and VII 
evoked saccades that ranged from 
horizontal to straight down. Stimula- 
tion of the lobulus simplex and crus I 
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and II in the hemispheres produced 
both saccadic and pursuit movements 
that were generally ipsilateral and 
horizontal. Stimulation of several 
points in the hemispheres on the 
posterior edge of lobe V and the 
anterior edge of lobe VI produced 
bilateral blinking. Stimulation at most 
points in the flocculus produced nys- 
tagmus, with the quick component in 
the opposite direction. However, when 
the stimulus intensity was increased, 
the direction reversed. It was thought 
that the results from more intense 
stimulation were due to the spread of 
the stimulus to the brain stem vestib- 
ular complex. These results "fit," since 
stimulation of the vestibular nerve or 
nuclei produce predominantly ipsila- 
teral nystagmus. The flocculus is 
known to inhibit the ipsilateral vesti- 
bular nuclei, and one would expect 
that the nystagmus would be contrala- 
teral. Stimulation of the fastigial 
nuclei produced up or down saccades 
except in the most inferior portion 
where the slow phases of nystagmus 
were elicited. Stimulation of the 
dentate nuclei produced upward 
movements, while stimulation of the 
nuclei interpositi produced downward 
movements. 


Optic Nerve 


There was a tremendous amount 
written about the optic nerve this 
year, and much of it was important. 
An excellent study of the histological 
changes in ascending and descending 
optic atrophy was performed in squir- 
rel monkeys.** The optic nerve was 
severed at the apex of the orbit in one 
group of monkeys, while in the other 
group the retinal nerve fibers were 
destroyed around the optic nerve head 
by xenon are photocoagulation. The 
animals were evaluated with fundus 
photographs and histological exami- 
nation. For the first several weeks 
after cutting the optic nerve the fundi 
appeared normal. However, between 
four and five weeks later a change in 
the nerve fiber pattern of the retina 
was observed. At six weeks there was 
a sudden loss of the nerve fiber 
pattern in the retina and the disc 
began to become pale. At six or seven 
weeks the only evidence of nerve fi- 
bers in the retinas was intact fibers 
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along the major temporal vessels of 
the retina. By eight weeks the nerve 
fiber pattern was completely absent. 
The histological appearance of the 
tissues was more normal throughout 
the first four weeks. Definite axonal 
degeneration was present at six 
weeks. By eight weeks only a few 
degenerating axons were present, the 
majority of axons having completely 
disintegrated throughout both the 
retinas and the optic nerves. There 
was a profusion of collapsed myelin 
sheaths, but apparently macrophages 
were not observed. The myelin 
changes that were present in the optic 
nerve appeared to be secondary to 
axonal damage. There was hyper- 
trophy of glial elements, and lipid had 
accumulated within them. In the 
study of ascending atrophy (by retinal 
photocoagulation) there was surpris- 
ingly little in the way of change for 
the first few days. One animal had a 
relatively normal appearance one 
week after photocoagulation, even in 
portions of the optic nerve head adja- 
cent to the destructive lesions! At two 
weeks however, nearly all of the fibers 
were damaged in all of the specimens, 
and the changes resembled those seen 
in the descending form of optic atro- 
phy. 

More than 25 years ago the axon 
was discovered to have movement or 
transportation of substances within 
its cytoplasm. This phenomenon of 
axoplasmic transport or flow has come 
under particularly intensive investi- 
gation within the past few years." 
The transport is bidirectional, so that 
each axon is a miniature two-lane 
highway. Materials are transported 
from the cell body to the periphery in 
a rapid phase and a slow phase, and 
probably several intermediate phases. 
The rapidly transported material is in 
particulate or membrane-bound form, 
along with some soluble protein. The 
slow component is mainly soluble. Mi- 
crotubules may be responsible for the 
rapid phase of transport. Substances 
required at the synapse are probably 
transported in the rapid phase, while 
the material transported in the slow 
phase is thought to help in the mainte- 
nance of axonal structures. 

Retrograde transportation has pri- 
marily been studied with horseradish 


peroxidase. This plant enzyme is 
picked up at the terminals of axons 
and transported back to the cell body 
where it can be demonstrated by his- 
tochemical methods. Studies of axonal 
transport have focused on the optic 
pathways, perhaps because the mate- 
rials can be easily injected into the eye 
and traced to the known connections 
of the ganglion cells within the brain. 
It has been shown in studies of the 
visual system that some of the mate- 
rial transported in the slow phase does 
not reach the lateral geniculate body, 
indicating that it is utilized “along the 
way.” A recent study showed that 
myelin along the anterior visual path- 
way became radioactive after an 
intraocular injection of radioactive- 
labeled leucine.^ This suggests that 
neurons themselves may be capable of 
synthesizing myelin proteins. Pre- 
viously, most authorities believed that 
glial cells formed and maintained 
myelin. The investigators used appro- 
priate controls to rule out the possi- 
bility that the radioactive label had 
been absorbed through blood vessels 
and only secondarily incorporated into 
myelin by glial cells. Other investiga- 
tors have shown that some labeled 
substances can “jump” the synapse. 
Thus, radioactive material placed in 
the eye, and presumably absorbed by 
ganglion cells, can ultimately be found 
in the cells of the visual cortex. A 
recent study by one of the major 
investigators in this field has shown 
that a degree of caution must be exer- 
cised in interpreting studies of axonal 
transport to identify pathways.” 

It would appear that a variety of 
cells at the synaptic terminus may 
pick up the label, even though these 
cells are not in synaptic contact with 
the axons of the ganglion cells. How- 
ever, the appearance of a label in 
remote locations is not the result of 
synthesis of the label into cells. The 
proof that it is not due to resynthesis 
into proteins is done by injecting 
cycloheximide into the cerebral ven- 
tricles. Fifteen minutes after such an 
injection, the level of protein synthe- 
sis falls from 30% to 50% of the level in 
controls! 

It is always disturbing to learn how 
little is known in some areas. For 
example, the identity of the pharma- 
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cological optic nerve transmitter sub- 
stance is not known. In a recent study 
that used a variety of agents to modi- 
fy activity, an attempt was made to 
learn something about the trans- 
mitter at the lateral geniculate end of 
the line. Among the substances that 
have been considered candidates for 
the title of optic nerve transmitter 
are ergothioneine, acetylcholine, glu- 
tamate, aspartate, cysteate, cysteine, 
sulphinate, N-acetylaspartate, sero- 
tonin, noradrenaline, and dopamine. 
The investigator presented evidence 
that showed that none of these candi- 
dates is the optic nerve transmitter. 
Some of the substances were elimi- 
nated because they were not found in 
the area or because the enzymes used 
to degrade them were not present. 
Other compounds could be eliminated 
because there were no enzymes pres- 
ent to synthesize them. Still others 
could be eliminated because there 
failed to be any alteration in activity 
when known antagonists were inject- 
ed. 

There has been some functional and 
anatomical evidence presented that 
suggests that centrifugal fibers are 
present in the optic nerve, even of 
mammals. This was studied experi- 
mentally in the monkey.? Combina- 
tions of lesions including enucleation, 
optic tract section, superior colliculus 
ablation, lateral geniculate body le- 
sions, and occipital cortex lesions were 
produced. The structures in the anter- 
ior visual system were then stained by 
methods that demonstrate axons. The 
results indicated that there were cen- 
trifugal fibers in the optic nerve of 
the rhesus monkey. The evidence sug- 
gested that these fibers travel central- 
ly within the optie nerve, and that 
they originate in the superior colliculi. 
The fibers pass through the midbrain 
retieular formation, the cerebral pe- 
duncles, the capsule of the lateral 
geniculate, and then through the optic 
tract, chiasm, and nerve before reach- 
ing the retina. The fibers are both 
crossed and uncrossed. It should be 
possible to settle the question once 
and for all by putting horseradish 
peroxidase into the vitreous and then 
serially sectioning the brain and 
looking for evidence of peroxidase 
activity within cell bodies. This is 


Arch Ophthalmol/Vol 93, June 1975 


actually being done at severa. labora- 
tories. 

Patients with Laennec cirrhosis are 
more likely to have defects in their 
color vision than are normal individu- 
als. A careful study was done of this 
phenomenon in a large population of 
patients with cirrhosis.** The patients 
were preselected by eliminatiag those 
who had any defect in ocular function 
other than of color vision. Thare then 
seemed to be a positive correlation 
between low levels of folate and 
impaired color vision. There was no 
correlation between vitamin B,, levels 
and impaired color vision. Н would 
therefore seem that dyschromatopsia 
in patients with Laennec cirrhosis 
may be due to vitamin deficiency but 
not to what can be diagnosed by ordi- 
nary techniques as deficienzy optic 
neuropathy. I must confess that I had 
always assumed that the alcoholic 
with Laennec cirrhosis, who had poor 
color vision, probably had it in associa- 
tion with some central or centrocecal 
field defects. The present study would 
suggest that in the optic neuropathy 
associated with Laennec cirrhosis dys- 
chromatopsia may be the first defect 
in visual function that can be detected 
clinically. 

Optic atrophy can occur as a compli- 
cation of certain surgical operations. 
What was apparently the third case of 
blindness after neck disseczion was 
reported.** The patient was a 64-year- 
old man with a squamous call carci- 
noma of the left vocal cord who had 
undergone a bilateral neck dissection. 
During the procedure he bled heavily 
and his blood pressure fell, necessi- 
tating the transfusion of 2 liters of 
blood. When he recovered from the 
anesthetic, his pupils were found to be 
fixed, and by the next morning it was 
apparent that he was blind. The pupils 
did not respond to direct or ecnsensual 
light stimulation or on attempts to 
converge, and while they were dilated, 
they were unequal. His fundi were 
normal at the outset but his general 
neurological examination showed bila- 
teral extensor plantar resporses. Two 
days later the plantar resporses were 
flexor. After eight days his pupils 
began to show some constr ction on 
attempted convergence. He had a 
normal electroencephalogram but ab- 





sent visual-evoked responses. Four 
months later he had bilateral optic 


atrophy and a left Horner syndrome. | 


There was a positive metacholine test 
in the right eye. The authors suggest- 
ed that this was an instance of infarc- 
tion of the optic nerves due to hemor- 
rhage. 

Another report reviewed seven 
cases of sudden blindness following 
cosmetic blepharoplasty.* The sur- 
gery consisted of excision of herniated 
fat pads from the lower lids with the 
patient under local or general anes- 
thesia. All of the patients were 
women. The ophthalmic features of 
the cases were not described in great . 
detail, but one patient seemed to have 
had an occlusion of the central retinal 
vein one week after the surgery and 
this did not seem related to the 
surgery. One patient became blind 
immediately after surgery, but had a 
normal fundus. Another patient had 
immediate blindness, with retrobul- 
bar pain and swelling of the optic 
nerve head. In one case there was 
progressive difficulty over a period of 
days and subsequent improvement. 
Her final vision was 20/200. A patient 
who had acute pain and swelling 
several hours after the operation was 
blind the next morning when her 
bandages were removed! A single 
instance of unilateral optic neuro- 
pathy in a 57-year-old woman follow- 
ing cosmetic blepharoplasty was de- 
scribed in a separate report." During 
surgery on the lid, blindness could 
come about in several ways. In some 
cases there seems to have been more 
bleeding than ordinarily occurs in this 
operation. This may indicate that vital 
blood vessels were interrupted and 
hemorrhage might have caused com- 
pression of the globe (particularly if a 
pressure bandage had been applied). 
In other casés there may have been 
prolonged pressure on the globe 
during surgery. In those patients 
operated on under local anesthesia it 
is conceivable that the optic nerve was 
injured mechanically by the injection 
or that the anesthetic material was 
accidentally injected into blood ves- 
sels. 

Ethambutol is a drug that is used 
widely for the treatment of tuberculo- 
sis, often as part of double or triple 
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chemotherapy. Ophthalmologists of- 
ten are asked to maintain surveillance 
of patients receiving this agent, 
because it can injure the visual 
system. Just what are the risks? In 
order to answer this question, 304 
patients were studied at one medical 
сеп{ег.* They had received etham- 
butol in doses of 25 mg/kg/day for 60 
days, following which the dose was 
reduced to 15 mg/kg/day. The pa- 
tients were examined monthly, and 
only three of them developed evidence 
of intoxication during two years of 
observation. In all instances it was 
reversible. The first patient was a 23- 
year-old woman who had good visual 
acuity at the beginning of her course 
of therapy. Two months later her 
visual field was constricted. Although 
ethambutol therapy was discontinued, 
further constriction occurred. It took 
six weeks for improvement to occur, 
but five months later she was normal. 
Her initial visual fields may have had 
a bitemporal “flavor” to them. The 
second patient was a 21-year-old 
woman who initially had 20/20 vision 
in the right eye and 20/25 vision in the 
left. Several months after starting to 
take ethambutol her vision was 
reduced to 20/40 in the right eye and 
20/50 in the left, but color vision and 
visual fields were normal. The medica- 
tion was discontinued and her condi- 
tion ultimately improved. The third 
patient was a 57-year-old man whose 
initial visual acuities were 20/25 in the 
right eye and 20/20 in the left. Several 
months after starting to take etham- 
butol, his vision fell to 20/40 in the left 
eye and he “failed” the color vision 
test. The ethambutol therapy was 
discontinued and his vision returned 
in the left eye, but color vision 
remained defective. At dosages of 25 
mg/kg/day or less, and with the 
isomer of ethambutol that is now in 
use, it would seem that intoxication 
rarely occurs. In my own experience 
visual impairment due to ethambutol 
has been reversible in all cases. What 
is very interesting about the toxicity 
of this drug is that animal evidence 
indicates that it exerts effects on the 
chiasm! Furthermore, several human 
cases have shown defects in the visual 
fields that suggest involvement of the 
chiasm. It has been traditional to 
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screen patients receiving ethambutol 
by testing color vision and visual 
acuity and looking at their fundi. It 
would be valuable to see whether 
careful perimetry with a sensitive 
stimulus (perhaps the l-mm white 
object on the two-meter tangent 
screen) might reveal bitemporal con- 
strietion in patients who otherwise 
are thought to be free of evidence of 
intoxication. 

If a congenitally deaf patient devel- 
ops optic atrophy in middle life, the 
two problems are apt to be considered 
unrelated. However, a report from 
Baltimore indicates that just this 
constellation of findings characterizes 
a dominantly inherited disorder that 
was traced through four generations 
in one family.* A typical patient with 
the disorder was a 52-year-old woman 
who had noticed progressive failure of 
vision over a period of four years. She 
had not developed speech in normal 
fashion and was known to be deaf 
since 2 years of age. She had sensori- 
neural hearing loss but normal vesti- 
bular functions. Her visual acuity was 
20/80 in both eyes. She missed all of 
the color test plates in the Ishihara 
series, and she had bilateral optic atro- 
phy. Results of electroretinogram and 
extensive neuroradiological studies 
were normal, but she had a slightly 
elevated level of protein in the cere- 
brospinal fluid. Her son, her father, 
two paternal aunts, and a paternal 
grandmother were deaf. There was a 
history of impaired vision in her 
father, paternal aunt, and grandmoth- 
er. The visual loss in these members of 
her family had been slowly progres- 
sive. This excellent report contained a 
listing of hereditary syndromes in 
which hearing loss and retinal disease 
occur together. 

Two recent articles called attention 
to the optic neuropathy that occurs 
from metastatic lesions in the optic 
nerve, and from meningeal carcino- 
matosis."*"' This optic neuropathy 
may be confused with demyelinative 
or ischemic optic neuropathy. In one 
case, a 58-year-old man noted sudden, 
painless loss of vision in his left eye. 
His vision failed progressively over a 
period of six days to 20/400 but 
improved when he was treated with 
steroids. Then his vision deteriorated 





again. He had a central scotoma that 
broke out to the periphery superiorly 
and nasally, and the asymptomatic 
right eye had a subtle, upper, nasal 
field defect. While the right disc was 
normal, the left disc showed equivocal 
swelling and increased capillarity. The 
arterioles were narrowed, and there 
were hemorrhages in the periphery. 
Fluorescein angiography showed poor 
diffusion in the lower temporal seg- 
ment of the discs. His sedimentation 
rate was 11 mm. Treatment with anti- 
coagulants and steroids improved his 
vision once again. It was 7/200 before 
this therapy and 20/60 after! Later, 
his visual acuity failed and he began 
to experience episodic blurred vision 
with his right eye. Results from the 
general physical examination were 
normal. At this point his sedimenta- 
tion rate was 45 mm, and a temporal 
artery biopsy was performed, the 
results of which were normal. Angiog- 
raphy was not revealing. Later, he 
developed generalized weakness and a 
cervical radiculopathy; atypical cells 
were seen in the spinal fluid. Biopsy of 
an enlarged, firm, supraclavicular 
lymph node showed undifferentiated 
adenocarcinoma. He was treated with 
radiation and intrathecal methotrex- 
ate, but he became blind within two 
weeks. Subsequently, he became deaf 
in one ear and had a right third nerve 
paralysis and down-beating nystag- 
mus. Autopsy showed that he had 
carcinoma of the lung without gross 
involvement of the brain, meninges, 
or optic pathways. However, on 
microscopical examination, both optic 
nerves were found to be infiltrated by 
tumor cells. In another case, a 62-year- 
old woman, known to have an anaplas- 
tic sarcoma of the uterus, developed 
poor vision at night. Her visual failure 
was progressive, and she experienced 
unformed visual hallucinations. Her 
visual acuity was 20/40 in the right 
eye and 20/200 in the left, but her 
neurological and ocular examinations 
and plain skull roentgenograms were 
normal. Examination of her spinal 
fluid revealed a low glucose level and 
malignant cells. Despite radiation and 
intrathecal methotrexate, her vision 
continued to fail, and she committed 
suicide seven months after the onset 
of her visual symptoms. Histopathol- 
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ogical examination showed invasion 
of the intraorbital portion of the optic 
nerves by tumor, with degeneration 
and demyelination of axons. Appar- 
ently, some cases of visual failure 
from metastases to the anterior visual 
system are due to infiltration in the 
meninges, with involvement of blood 
vessels or strangulation of the nerve. 
Other cases are due to infiltration of 
the optic nerve proper by tumor. 
Perhaps, in some individuals an optic 
neuropathy can occur as a paraneo- 
plastic phenomenon. The prognosis 
for survival of the patient, regardless 
of the mechanism of the visual loss 
and regardless of the mode of treat- 
ment, is very poor. 

One of the problems in patients who 
have received radiation treatment for 
tumors in and around the anterior 
visual system is subsequent worsen- 
ing of vision. When this occurs, the 
physician does not know if it is due to 
recurrence of the tumor or to delayed 
deleterious effects of therapeutic ra- 
diation. This year, apparently for the 
first time, delayed radiation necrosis 
of the intraorbital portion of the optic 
nerve was described." A 72-year-old 
man was seen for discomfort around 
the left orbit in March of 1969. Results 
of the examination were normal, but 
x-ray films showed a cloudy left 
antrum and abnormalities in the floor 
of the left orbit. Two months later a 
carcinoma was found in the left 
antrum, and he was treated with 
cobalt 60 radiotherapy. The portal 
radiation included the left orbit, and 
the total dosage was 6,000 rads. He 
had a postradiation keratitis, but his 
vision stabilized at 20/50 in the left 
eye. In January 1971 a left maxillec- 
tomy was performed, and the resected 
tissue showed evidence of osteora- 
dionecrosis. Thereafter, his lids were 
edematous, and he had an ectropion of 
the lower lid, which resulted in expo- 
sure keratitis. Neovascular glaucoma 
subsequently developed, necessitating 
enucleation. Histological examination 
showed that there were two areas of 
necrosis posterior to the lamina 
cribrosa with infiltration by round 
cells and polymorphonuclear leuko- 
cytes. The vessels in the involved 
areas showed endothelial prolifera- 
tion, and thickened walls with fibri- 
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noid necrosis. No tumor was seen in 


the nerve. 

These histological changes are simi- 
lar to those seen elsewhere in the 
anterior visual system following high 
doses of therapeutic radiaton. The 
interval between the radiation and 
the onset of these changes is usually 
more than a year, but with very high 
doses of radiation, changes may be 
seen after a shorter interval. The 
mechanism may be vascular, but there 
is also some evidence that vary high 
doses of radiation can injure neurons 
directly. The important thing to keep 
in mind with patients who have had 
tumors in or near the anterior visual 
system treated with radiation is that 
subsequent worsening of vision does 
not necessarily mean recurrence of 
tumor. 

Leber hereditary optic neuritis is as 
interesting as it is rare. The cisease is 
interesting because of its unusual 
pattern of inheritance (apparently 
non-Mendelian, and possibly eytoplas- 
mic) and because patients wizh Leber 
hereditary optic neuritis might have 
an inborn error of cyanide metabo- 
lism. Although I have been interested 
in this disease, I have rarely had the 
opportunity to see patients in the 
acute phase. By the time I see them, 
they generally have optic atroohy. The 
combined experience of neuro-oph- 
thalmologists in Miami and San Fran- 
cisco has provided observations on 
eight cases in the acute stage.** There 
are allegedly pathognomonic fundus 
signs in the acute phase of Leber 
hereditary optic neuritis. As is so 
often the case, the findings are not 
entirely new, since they were describ- 
ed in 1902 in the Viennese literature. 
At that time it was pointed out that 
there were small tortuous vessels in 
the circumpapillary region. The pres- 
ent authors described a glistening 
opacity of the peripapillary nerve 
fiber layer. The disc margins were 
blurred and the retinal vessels appear- 
ed tortuous. Irregular dilation of 
capillaries was seen in the peripapil- 
lary and prepapillary capillary net- 
works. Despite the appearance of 
edema, fluorescein angiograohy did 
not show a leak. Since the authors 
indicated that these fundus changes 
are pathognomonic and distirctive, it 


is important to, examine the clinical 
histories of their patients to see how 
well they fit the diagnosis of Leber 
hereditary optic neuritis. Their first 
patient may well have had Leber 
disease, but it should be noted that 
there was an interval of a full year 
between the involvement of the two 
eyes, which is a little long. Also, that 
patient’s only affected relative had 
monocular involvement. 

The second patient was a 32-year- 
old woman with virtually simulta- 
neous involvement of both eyes. An 
unusual feature in that case was 
subsequent improvement in vision in 
one of the eyes. While improvement is 
unusual, it has been previously report- 
ed. A third patient was a 29-year-old 
man who had experienced Uthoff 
symptom. Several months later, his 
vision failed. I was not aware that 
Uthoff symptom (worsening of visual 
acuity with exercise) was a feature of 
Leber hereditary optic neuritis. The 
seventh patient had involvement of 
both eyes, but there was no known 
involvement of the visual system in 
other members of his family. His 
visual acuity and visual findings were 
not stated. So, some of these cases 
have features that make one wonder. 
Nevertheless, as soon as I read the 
article, I reviewed the only material I 
had that was relevant. Lo and behold, 
there were exactly the findings de- 
scribed in this article. 

One of the most valuable reports 
that I read last year concerned the use 
of a simple test that can be performed 
in the office to detect delays in 
conduction in the visual system.** In 
the past, investigators had shown that 
by using suitable electronic equip- 
ment, it is possible to measure the 
speed of conduction in the anterior 
visual system. In cases of optic neur- 
itis there is a delay that persists even 
after the patient has appeared to 
recover. One can also use the demon- 
stration of a delay in conduction to 
help distinguish between factitious 
and real disease of the optic nerve. 
You can also use it to show that an 
optic neuropathy had occurred in the 
past in a patient with other symptoms 
and signs that might suggest a gener- 
alized disease of the nervous system 
such as multiple sclerosis. 
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Unfortunately, few physicians have 
the equipment necessary to measure 
conduction times electronically. How- 
ever, there is a much simpler method 
of accomplishing the same thing. 
About 50 years ago a visual illusion 
was described that can be used to 
demonstrate the conduction delay. If a 
pendulum is swung in a frontal plane 


. and viewed binocularly by a normal 


patient with a filter over one eye, the 
pendulum appears to describe an ellip- 
tical orbit. This is because the dimmer 
image is perceived later than the 
brighter image by the occipital cortex. 
This temporal discrepancy results in 
the interpretation of the object as 
being farther away than it really is 
when it goes in one direction, and 
closer than it really is when it goes in 
the other. The depth of the ellipse is a 
function of the speed of the pendulum 
and the density of the filter. If an 
individual has impaired visual func- 
tion that results in a difference of 
brightness or speed of conduction in 
the two eyes, this illusion (called the 
Pulfrich phenomenon or effect) is 
visible without use of any filters. 

In doing this test, I use a piece of 
string on which a Christmas tree orna- 
ment is suspended. The patient first 
observes the swinging pendulum with 
one eye covered, a situation in which 
the path will be “flat.” He is then 
asked to view the pendulum with both 
eyes open. If his right eye has a 
conduction defect and he is a good ob- 
server, the pendulum will appear to 
move in an ellipse, so that it ap- 
proaches him as it swings from his left 
to his right and recedes from him as it 
swings from his right to his left. The 
opposite results are obtained if the 
conduction delay is in his left eye. If 
the patient does not see the illusion, I 
have him view the pendulum with a 
filter placed in front of one eye. If 
that does not produce it, I assume that 
he is not a suitable subject for the test. 
Unfortunately, the test is subjective, 
and demonstration of the illusion is 
dependent on the patient's skill as an 
observer. Patients who have suffered 
a previous attack of optic neuropathy 
will show the Pulfrich effect even 
when the eye seems otherwise normal. 
I have found that it is a better indi- 
cator of residual optic nerve dysfunc- 
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tion than is the swinging-flashlight 
test or the Mareus Gunn pupillary 
sign. The Pulfrich effect may explain 
why some individuals who have recov- 
ered from an optic neuropathy still 
have subjective complaints. Objects 
moving in a frontal plane will appear 
to approach or recede from them. We 
too often dismiss patients as being 
neurotic or hysterical if we cannot 
find evidence on examination that 
explains their symptoms. We are 
probably penalizing patients for the 
shortcomings of our examining tech- 
niques. There must be many phenom- 
ena in addition to the Pulfrich effect 
that ean produce distortions in vision 
that would not be detectable even on a 
meticulous, routine eye examination. 


Optic Neuritis 
and Multiple Sclerosis 


Immunologists and virologists are 
"into" demyelinating diseases. They 
are asking lots of worthwhile ques- 
tions and providing some answers. 
Some of their studies have a bearing 
on the relationship between optie 
neuritis and multiple sclerosis. In a 
study done in Sweden, patients with 
optic neuritis of unknown cause were 
studied from an immunological point 
of view. Cerebrospinal fluid and 
serum were collected and analyzed for 
abnormalities in immunoglobulins, 
antibodies against various structural 
components of measles virus, and 
reference antibodies. The group was 
first subdivided into two groups by 
the presence or absence of oligoclonal 
IgG in the cerebrospinal fluid. Twen- 
ty-one of the patients had it and 20 did 
not. The two groups of patients had a 
similar sex and age distribution and 
there were no patients over the age of 
50 years. The serum Y-globulin pat- 
terns were normal in both groups. The 
contents of the cerebrospinal fluid 
were examined in the two groups of 
patients, generally between one and 
four weeks after the onset of the 
symptoms. Fifteen of the 21 patients 
with IgG in their spinal fluid had five 
or more mononuclear cells in their 
spinal fluid, but only two of the 20 
patients in the group without IgG had 
five or more mononuclear cells. Pa- 
tients with IgG in their spinal fluid 
had a consistently higher content of 


protein in their spinal fluid. Among 
the patients with oligoclonal IgG in 
their spinal fluid, there were seven 
times the mean concentration of 
serum measles virus hemolysis-inhib- 
iting antibodies as in the other group. 
However, there was no difference in 
the mean serum titers of other anti- 
bodies to measles. There were reduced 
ratios of serum to cerebrospinal fluid. 
Only one out of 20 patients without 
IgG in their spinal fluid had a reduced 
ratio in the spinal measles antibod- 
ies. 

These findings are thought to 
suggest that those patients with optic 
neuritis who have oligoclonal IgG in 
their cerebrospinal fluid have evi- 
dence of a local measles virus antibody 
response in the cerebrospinal fluid. 
The cerebrospinal fluid abnormalities 
in these patients are similar to those 
seen in cases of multiple sclerosis. 
Almost all patients with multiple scle- 
rosis have oligoclonal IgG in their 
cerebrospinal fluid. Oligoclonal IgG is 
also present in brain tissue extracts 
from patients with multiple sclerosis, 
but it is not present in their sera. It is 
possible that patients with multiple 
sclerosis may synthesize IgG locally 
within the central nervous system. 
Patients with multiple sclerosis also 
have higher titers of measles virus 
antibodies in their spinal fluid than do 
controls, and may have an altered 
ratio of serum to spinal fluid antibody 
titers. 

In an editorial commenting on this 
article, Barry Arnason, MD, raises a 
fundamental question: “Will the ab- 
normalities shown in about half of the 
Swedish patients be related to their 
subsequent clinical course?” He 
points out that while certain histocom- 
patibility antigens (HLA-3 and HLA- 
7) are more frequent in patients with 
multiple sclerosis than in the general 
population, patients with optic neuri- 
tis who do not have other evidence of 
multiple sclerosis do not show an 
increased frequency of those anti- 
gens. A genetic factor is thought to be 
important in the development of 
multiple sclerosis, 70% of the patients 
with multiple sclerosis carrying a 
genetic determinant called LD-7A 
This is seen in fewer than 10% of 
controls. Patients with multiple scle- 
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rosis also have an increased propor- 
tion of circulating B lymphocytes. Dr. 
Arnason suggests that a combination 
of spinal fluid examination, histocom- 
patibility and LD-7A typing, and 
counting of B lymphocytes might be a 
means of making a more accurate 
prediction as to which patients with 
optic neuritis will develop other symp- 
toms and signs of multiple sclerosis. 
In another study, spinal fluid was 
examined in ten men and 15 women 
who had unexplained, acute, optic 
neuritis.” Their clinical findings were 
quite typical of the disease. Fifteen of 
the patients had more than five mono- 
nuclear cells per cubic millimeter of 
cerebrospinal fluid, six had a total 
protein content above 45 mg/100 ml, 
four had a relative IgG concentration 
of 10.5 or greater, and six patients had 
bands on electrophoresis. Cytological 
examination from ten of the 25 
patients showed plasmocytic cells. 
Three of the patients subsequently 
developed multiple sclerosis. The first 
was a 29-year-old woman who devel- 
oped additional symptoms within 
weeks. Throughout the course of her 
illness the cell count, total protein 
value, and IgG concentrations were 
normal. The electrophoretic pattern 
was normal at the outset and was still 
normal seven months after the onset 
of symptoms of multiple sclerosis. 
However, 19 months later, two dis- 
crete IgG bands were found. The 
second patient was a 23-year-old 
woman who developed evidence of 
multiple sclerosis 21 months after her 
episode of optic neuritis. Her cell 
count, total protein value, and IgG 
concentrations were normal at the 
time of the attack of optic neuritis. 
Three months before the new symp- 
toms developed, the electrophoretic 
pattern showed two bands, which 
persisted. The third patient was a 23- 
year-old woman who developed signs 
of multiple sclerosis four months after 
recovering from her optic neuritis. 
Originally, she had increased cells in 
the spinal fluid (with several plasmo- 
cytic cells) and several discrete IgG 
bands. The IgG concentration was 
originally normal but rose to 13.2% 
after the new symptoms appeared. 
The authors commented that if optic 
neuritis is actually a form fruste of 
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multiple sclerosis, these findings are a 
little surprising. 

There is some laboratory evidence 
linking multiple sclerosis to infection 
by parainfluenza virus. The virus has 
been isolated from cell cultures taken 
from brain tissue in cases of multiple 
sclerosis, and virus particles seen in 
the brain could be parainfluenza virus. 
Investigators examined the blood 
from 46 multiple sclerosis patients, 20 
patients with optic neuritis, and 45 
controls for histocompatibility anti- 
gens and for antibodies to parain- 
fluenza virus type 1.5 The optic 
neuritis patients did not hav2 any 
other evidence of multiple sclerosis. 
The neuritis was unilateral in ten 
patients and bilateral in ten. The 
interval between the attacks of optic 
neuritis and the serological studies 
was relatively long (six months to ten 
years) The titers to parainfuenza 
type 1 virus were similar in the three 
groups. There was an increased fre- 
quency of histocompatibility type HL- 
АЗ among the multiple sclerosis 
patients as compared to the controls 
and the optic neuritis patients. As 
noted above, histocompatibility anti- 
gens somehow seem related to the 
occurrence of multiple sclerosis. The 
antigen LD-7A is much more ccmmon 
among randomly selected patients 
with multiple sclerosis than it is 
among controls. Of interest is a recent 
finding from Denmark that iadivid- 
uals who are LD-7A-positive not only 
are more likely to develop multiple 
sclerosis, but the rate of progression 
of their disease once it is diaznosed 
seems to be more rapid than in 
patients who do not possess this char- 
acteristic.” 

Attempts have been made to find 
evidence of viruses in the brains of 
patients with multiple sclerosis. Biop- 
sy material from seven patients with 
multiple sclerosis was examined with 
the electron microscope. The regions 
that were sampled were not krown to 
harbor lesions. Four of the brains 
showed cytoplasmic inclusions. These 
resembled the tubular nucleocapsids 
of paramyxovirus. Similar structures 
have also been described in cells 
produced by the fusion of multiple 
sclerosis-cultured brain cells with hu- 
man indicator cells or monkey kidney 





cells. There was also a postmortem 
microscopie study of a single patient 
with multiple sclerosis." The patient 
had the onset of her disease relatively 
late in life and was dead within 2% 
years. The clinical diagnosis of multi- 
ple sclerosis was corroborated by 
routine neuropathological methods. 
By electronmicroscopy, two active 
lesions were found to contain abnor- 
mal nuclear and cytoplasmic struc- 
tures. Dense strands were seen in the 
nuclei of cells, including those of 
mononuclear cells in the perivascular 
spaces. They did not resemble the 
virus nucleocapsids of subacute scle- 
rosing panencephalitis. Membrane- 
bound, twisted tubules were found in 
the cytoplasm of astrocytes. They 
resembled the inclusions that are seen 
in mumps virus infection. Using an 
electron microscopical immunoperoxi- 
dase technique, an attempt was made 
to see if the nuclear or cytoplasmic 
structures could be labeled by treat- 
ment with measles virus and parain- 
fluenza 1 virus antiserum. It proved 
negative. 

Dubois-Daleq et al pointed out that 
nuclear structures, possibly of viral 
origin, have been found in a number 
of diseases other than multiple scle- 
rosis and also in one normal brain. 
These nuclear strands, which do not 
seem to be specific for multiple sclero- 
sis, tend to be found in disorders in 
which a viral origin seems possible. 
The cytoplasmic tubules may repre- 
sent a stage of myelin degeneration, 
but they also bear close similarities to 
inclusions seen in some paramyxo- 
virus infections. The study did provide 
evidence of Y-globulin in the endo- 
plasmic reticulum of plasma cells. This 
is probably elaborated by the plasma 
cells infiltrating the plaque. Dubois- 
Daleq et al indicated that it would be 
of interest to learn something about 
the antiviral properties of these anti- 
bodies. This was a useful and thought- 
ful article in which the evidence for 
and against a viral agent in multiple 
sclerosis was discussed. There were 
also attempts to culture virus from the 
central nervous system in cases of 
multiple sclerosis.** Numerous meth- 
ods were used, and they all failed! 

The problem of the cause of multi- 
ple sclerosis has attracted the interest 
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of many capable basic scientists 
representing a variety of disciplines. 
There seem to be differences between 
the results obtained by different 
investigators. Perhaps the answer is 
that multiple sclerosis is not a single 
entity. What we know as multiple 
sclerosis might be the result of many 
different causes, and the evolution of 
the lesions and their clinical expres- 
sions might be modified by constitu- 
tional factors. The situation is remi- 
niscent of that which existed with 
granulomatous pulmonary disease 
years ago. The evidence concerning 
causes seemed confusing. Was it all 
one disease? Tubercle bacilli were seen 
in some lesions but not in others. 
Tuberculin sensitivity was present in 
some patients but not in others. Some 
cases behaved in a very benign 
fashion, while others had a fatal 
outcome. With time it became evident 
that tuberculosis, sarcoid, inhalants, 
and fungal infections could all cause 
similar lesions. Thus, attempts to find 
a single etiological agent may prove 
fruitless in multiple sclerosis as well. 

A systematic electrophysiological 
study of the visual system was done in 
Israel in patients with multiple sclero- 
sis. Eighteen out of 35 patients had 
visual symptoms or signs at the time 
of the evaluation. They all had abnor- 
mal visual-evoked responses. There 
was either prolonged latency, reduced 
amplitude, or no visual-evoked re- 
sponse at all. Sixteen of them had 
abnormalities in the electroretino- 
gram, consisting either of enhance- 
ment or supression. Seven out of eight 
patients who had previously had 
visual disturbances (but who were 
without signs or symptoms at the time 
of evaluation) had abnormal visual- 
evoked responses. Two of the patients 
in this category also had enhanced 
electroretinograms. All of the nine 
patients who had never had visual 
symptoms had abnormal visual- 
evoked responses. This group included 
patients with normal, and others with 
suppressed, electroretinograms. The 
authors pointed out that the enhanced 
retinal responses that are sometimes 
encountered in patients with multiple 
sclerosis and in patients with optic 
nerve diseases of other causes might 
be due to interference with centrif- 
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ugal fibers in the optic nerve. Such 
fibers could somehow modulate the 
standing potential of elements within 
the retina in normals. 

A new approach to the therapy of 
multiple sclerosis has been reported.'* 
The closest laboratory model of multi- 
ple sclerosis is produced by hypersen- 
sitizing animals to a purified myelin 
protein. Some patients with multiple 
sclerosis have a serum component that 
will demyelinate neural tissues in 
culture. Immunofluorescent staining 
has shown that many patients with 
multiple sclerosis have an antibody 
against myelin that is absorbed by the 
basic myelin protein. The therapy that 
has been suggested employs desensiti- 
zation of the patient to the basic 
protein. Sixty-four subjects were used 
in the study, which was conducted in 
double-blind fashion. The patients 
were treated either with small injec- 
tions of human basic myelin protein or 
with placebo by weekly injections for 
as long as 30 months. No harmful 
effects occurred from the injection, 
and by self-evaluation there appeared 
to be a marked effect from the treat- 
ment. Many of the subjects could 
distinguish between the experimental 
"drug" and the placebo. Perhaps this 
will be a useful form of therapy. It is 
possible that higher doses will be 
required to be effective, or the disease 
may have to be treated at a stage 
earlier than that at which the patients 
in the present study were treated. It is 
comforting to see that the injections 
did not exacerbate lesions. 


Diseases of Muscles 
and End-Plate 


There are two types of muscle 
fibers in the eye muscles. In the 
region of the muscles closest to the 
orbital walls there are small tonic- 
type fibers. The area of the muscles 
closest to the globe is composed of 
larger, twitch-type fibers. The former 
are supplied by  slow-conducting 
nerves and the latter by fast-conduct- 
ing nerves. It is tempting to think 
that the different types of muscle 
fibers serve different types of eye 
movements. Under such an arrange- 
ment the pursuit movements would be 
performed by the tonic muscle fibers, 
and the fast or saccadic movements by 





the twitch fibers. A recent study with 
use of electromyography in normal 
humans showed that this was not the 
case.™ Various portions of the muscles 
were sampled, and it appeared that 
the muscle fibers were grouped by the 
amount of work they do, rather than 
by the type of work they do. The 
motor units near the globe were 
recruited relatively late, while the 
portion near the orbital surface was 
recruited rather early. This appeared 
to be true for all types of movement. 
The fibers appeared to participate 
equally in the various types of move- 
ment. The level of activity seemed 
related to the position of the eye and 
to the rate of change of eye position. 

Men are not the only animals who 
suffer from progressive external oph- 
thalmoplegia. Mice share our fate. The 
histopathological changes in the mus- 
cles of these mice resemble those seen 
in human dystrophic muscles. There 
was a recent investigation of the 
myoneural junction of the extraocular 
muscles in these mice. ^ The myo- 
neural junctions were found to be 
abnormal. There were conglomera- 
tions of vacuoles within the muscle 
fibers in the region adjacent to the 
nerve endings. The sarcoplasmic retic- 
ulum was often distended, and in 
some instances, there were abnormali- 
ties in the terminal axons. These 
axons showed swelling and a paucity 
of synaptic vesicles. Abnormal termi- 
nal axons were seen on fibers that did 
not have inherent myopathic changes. 
That is an important observation, 
since it indicates that the changes in 
the myoneural junctions and nerves 
were not secondary to the muscle 
dystrophy. The abnormalities in- 
volved all types of muscle fibers. 

It would seem from these studies of 
dystrophy of the extraocular muscles 
in the mouse that denervation is a 
common occurrence. Changes like 
these have been seen before, but not 
in muscular dystrophy. Rather, they 
were seen in cases of tetanus, a 
disorder in which there is thought to 
be impaired release of acetylcholine. 
The pendulum seems to be swinging 
back and forth. Progressive external 
ophthalmoplegia was considered „а 
neuropathy due to aplasia of the eye 
muscle nuclei in the brain stem. Then, 
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it was thought to be due to a primary 
disease of muscle. Now, we must 
acknowledge that it may be very diffi- 
cult to tell by electrical or histopatho- 
logical means whether we are looking 
at primary nerve or primary muscle 
disease in cases of progressive exter- 
nal ophthalmoplegia. Evidence such as 
that in the above study suggests that 
some of what we have called muscle 
dystrophies are really neuropathies. 

Neurogenic muscle involvement 
also seems to occur. in myasthenia 
gravis. In order to evaluate the 
frequency of this type of myopathy, 
170 patients with myasthenia were 
studied.” Fourteen patients had clin- 
ical evidence of muscle atrophy. The 
atrophic muscles of ten of the patients 
underwent biopsy, and eight of them 
had neurogenic changes. Autopsy in 
another case showed neurogenic 
changes in all the muscles examined. 
In that case, no explanation was found 
at autopsy for the atrophy, other than 
the myasthenia. There generally was 
poor correlation between electromyo- 
grams and biopsy findings. Three 
patients had a “myogenic” pattern on 
electromyography in muscles that 
proved to show neurogenie changes 
histopathologically. Two patients had 
normal electromyograms, despite his- 
topathological evidence of neurogenic 
atrophy. Correlations were sought 
between such factors as age, sex, 
duration of disease, and the presence 
or absence of thymoma with the atro- 
phy; none could be found. Some 
patients without evidence of atrophy 
were also found to have neurogenic 
changes on biopsy. Two of the 
patients who died after prolonged 
respiratory failure had total external 
ophthalmoplegia. The eye muscles of 
one of those patients were almost 
completely replaced by fat. The other 
patient had neurogenic changes in his 
eye muscles, but the oculomotor nerve 
was thought to be normal. 

Another group of investigators 
studied the number and distribution 
of acetylcholine receptors in the mus- 
cles of patients with myasthenia grav- 
is. Eight consecutive patients were 
compared to a group of controls. Open, 
motor-point biopsies were performed 
after withholding medication for at 
least ten hours. The motor point iden- 
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tification was determined by the point 
at which a twitch response could be 
obtained with the least electrical 
stimulus applied directly to the sur- 
face of the muscle. The fibers were 
examined after incubation with la- 
beled alpha-bungarotoxin. This sub- 
stance (derived from cobra venom) 
interacts specifically and irreversibly 
with acetylcholine receptors. The 
prevalence of the endings could be 
determined by autoradiography and 
by scintillation counting. In the mus- 
cle fibers of myasthenic patients, 
there was evidence of decreased activ- 
ity at the neuromuscular junction. The 
authors showed a decrease in the 
number of functional acetylcholine 
receptors in the postsynaptic mem- 
brane of myasthenic patients as com- 
pared to controls. This correlates with 
the pathophysiological defect pre- 
sumed to exist in myasthenia gravis. 
Some of their findings could have 
resulted from a decrease in postsy- 
naptic surface area, but there is no 
evidence that such a defect exists in 
myasthenia gravis. It is knowr that 
there are structural abnormalities in 
the myasthenic junctions. Postsynap- 
tie surfaces are less folded and more 
elongated than those of normals. 
This year there were two articles 
describing aspects of infantile myo- 
tonic dystrophy.'**" Myotonie dystro- 
phy is a disorder of considerable 
interest to ophthalmologists because 
there is a myriad of ophthalmie and 
neuro-ophthalmic findings in the dis- 
ease. It is inherited in autosomal- 
dominant fashion and most cases are 
not diagnosed until adulthood. How- 
ever, the disorder can occur in infancy; 
when it does, it is apt to be difficult to 
diagnose. Myotonia and cataracts are 
usually not demonstrable in small 
infants. What these infants do show 
are findings very suggestive of Moe- 
bius syndrome! They have a facial 
diplegia in a setting of hypotony and 
poor sucking. They also develop slowly 
and they may be mentally retarded. 
An infant is much more likely to have 
the disease if his mother has myotonia 
than if his father does. Both of these 
articles described the histochemical 
and ultrastructural findings in the 
disease, but they were not in complete 
agreement with each other. However, 
. 


they do agree that the changes were 
different from those seen in adults 
with the disorder. In one study, most 
of the muscle fibers were found to 
have a "light peripheral halo." It 
consisted of a mitochondria-free area 
formed by sarcoplasm and glycogen 
granules. There were also some myo- 
filaments and occasional triads. The 
blood capillaries contained rounded 
bodies enclosing laminar inclusions. In 
the second study (of four cases) the 
muscle fiber necrosis that is some- 
times seen in adults was not present. 
Some of the changes seen in adult 
cases (sarcoplasmic masses, ring fi- 
bers, and central nuclei) were present, 
but to a much lesser degree than is 
seen in adults. The most striking 
finding was histochemical. The major- 
ity of both extrafusal and intrafusal 
muscle fibers contained areas of acid 
phosphatase activity. The electron 
microscope revealed dense core tu- 
bules in the periphery of the muscle 
cells, and it was presumed that these 
dense core tubules were the sites of 
the acid phosphatase activity. The 
structures with acid phosphatase ac- 
tivity may be equivalent to lysosomes, 
and it was assumed that they had 
some role in the development of the 
muscle lesions and were not the result 
of the disease. 

The Eaton-Lambert syndrome is a 
variant of myasthenia gravis in which 
high rates of electrical stimulation 
cause facilitation rather than depres- 
sion of the muscle action potentials. 
The Eaton-Lambert syndrome usually 
oceurs in a patient with a neoplasm 
and, in contrast to conventional myas- 
thenia gravis, eye muscle involvement 
is exceptional. Guanidine is said to be 
of value in the treatment of this 
variant of myasthenia gravis. The 
Eaton-Lambert syndrome is frequent- 
ly associated with a dry mouth, impo- 
tence, limb paresthesias, and hyper- 
sensitivity to curare. The disorder is 
thought to be due to a decrease in the 
release of packets of acetylcholine 
from the nerve terminals, a defect 
similar to that seen in botulism and 
antibiotic-induced and magnesium- 
induced muscle weakness. Guanidine 
seems to facilitate the release of 
acetyleholine from nerve endings in 
many patients with the  Eaton- 
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Lambert syndrome. Three patients 
were described that had been studied 
electrically. The first was a 56-year- 
old man with a pulmonary carcinoma 
and a two-month history of easy fa- 
tiguability and leg weakness. He was 
not helped by neostigmine or edro- 
phonium chloride (Tensilon) therapy, 
but administration of guanidine re- 
sulted in improvement. The second 
patient was a 50-year-old man with a 
three-month history of easy fatigua- 
bility and muscle weakness who was 
also known to have a pulmonary carci- 
noma. His condition improved slightly 
with edrophonium, but guanidine re- 
lieved his symptoms. The third pa- 
tient is of particular interest. He was 
a 64-year-old man with a 23-year 
history of complete ophthalmoplegia. 
He had pulmonary tuberculosis and 
syphilis, but no malignancy. His elec- 
tromyogram showed findings typical 
of the Eaton-Lambert syndrome. 
While his ophthalmoplegia responded 
readily to edrophonium and neostig- 
mine, he did not respond well to pyri- 
dostigmine bromide (Mestinon) or 
neostigmine given on a long-term 
basis. Guanidine produced a “70% 
improvement of ophthalmoplegia.” 
These patients had both clinical and 
electrical evidence of improvement. 


Increased Intracranial 
Pressure and Related Entities 


Several reports on intracranial pres- 
sure were presented at an interna- 
tional symposium in Germany." Ap- 
parently, the only really reliable meth- 
od for measuring the pressure in the 
subarachnoid space is directly from 
the intracranial cavity. One can be 
misled if one only knows the pressure 
level in the spinal subarachnoid space. 
This is because the pressure may not 
be transmitted completely to the 
spinal subarachnoid space in certain 
cases of brain swelling or intracranial 
tumor. In the presence of obstruction 
of the fluid pathways at the level of 
the tentorium or the foramen mag- 
num, the disparity between the intra- 
cranial and spinal pressures may be 
such that the supratentorial pressure 
can equal the blood pressure, while the 
spinal fluid pressure is normal! If the 
intracranial pressure becomes ele- 
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vated in an animal with normal auto- 
regulation, the cerebral blood flow 
does not fall until the cerebral perfu- 
sion pressure (the difference between 
the mean arterial systemic pressure 
and the mean intracranial pressure) is 
between 40 and 50 mm Hg. However, 
in the presence of impaired auto- 
regulation, the cerebral blood flow is 
related directly to perfusion pressure, 
regardless of whether the perfusion 
pressure is decreased by elevated 
intracranial pressure or by reducing 
the arterial pressure. Patients with 
brain injuries behave differently. In 
them, there is no predictable relation- 
ship between intracranial pressure 
and blood flow, regardless of the state 
of autoregulation, until the intracra- 
nial pressure approximates the blood 
pressure! 

Apparently, the cause of the ele- 
vated intracranial pressure is more 
important than the level of intra- 
cranial pressure in determining the 
effects on cerebral blood flow and on 
the patient’s clinical status. It has 
been recognized since the time of 
Harvey Cushing that raising the cere- 
brospinal fluid (CSF) pressure or 
compressing the brain will elevate 
blood pressure, slow the heart, and 
create irregular respirations. It seems 
that the critical zone for the pro- 
duction of hypertension in these cases 
is in the medulla. Under ordinary 
conditions, the hypertensive effect is 
not seen until the intracranial pres- 
sure approximates the diastolic blood 
pressure. However, if there is a mass 
lesion compressing or distorting the 
brain stem, one may see hypertension 
even at low levels of intracranial pres- 
sure elevation. Measurement of the 
intracranial pressure and monitoring 
subarachnoid pressure may be useful 
in patients with subarachnoid hemor- 
rhage or head injury, and following 
craniotomy. Rises in pressure can thus 
be readily recognized and treated in a 
manner that will prevent deteriora- 
tion of function. When obstructive 
hydrocephalus occurs from a posterior 
fossa mass, monitoring may be used to 
“supervise” the intermittent drainage 
of ventricular liquid over a period of 
days to prepare the patient for 
surgery. 

Consider systemic lupus erythema- 


tosus in the differential diagnosis of 
pseudotumor cerebri. Four women 
seen at one institution within a short 
period of time had both pseudotumor 
cerebri and lupus.? The first was 31 
years old and had been known to have 
had lupus for five years. She devel- 
oped blurred vision, despite the fact 
that her papilledema was minimal. 
Results of her examination were 
otherwise normal, and her visual 
acuity was perfect. Her symptoms and 
the elevated cerebrospinal fluid pres- 
sure both responded to steroid ther- 
apy. The second patient was 18 years 
of age when she developed headaches, 
vomiting, and double vision. She was 
hypertensive, had swollen dises, en- 
larged blind spots, normal visual 
acuity, a paretic right superior oblique 
muscle, and elevated CSF pressure. 
Treatment with prednisone resulted 
in improvement. A third patient was a 
26-year-old woman with headaches, 
nausea, and papilledema. In addition 
to the changes in the dise, she had 
deep and superficial hemorrhages in 
both retinas. She had anemia and 
thrombocytopenia. Her elevated CSF 
pressure responded dramatically to 
steroid therapy. It went from 460 to 50 
mm Н,О in опе week! At that time she 
developed a marked facial paralysis on 
the left side and lost taste sensation 
on the left side of her tongue. 
Everything resolved, but she died a 
year later of renal failure. Another 
patient was 22 years old when papil- 
ledema was found on a routine 
physical examination. She was treated 
with steroids for other indications, 
and when the steroid dosage was 
being reduced, her disc swelling 
inereased. Her CSF pressure was 
elevated. Inereasing her steroid dos- 
age decreased her disc swelling. 

A variety of drugs are known to 
produce increased intracranial pres- 
sure. They include vitamin A, the 
contraceptive pill, steroids, and tetra- 
cycline. Nalidixic acid, an antibiotic 
that is effective against Gram-nega- 
tive organisms, can also produce pseu- 
dotumor cerebri.“ Several ocular side 
effects have been associated with the 
use of this drug, and they are alleged 
to occur in as many as 20% of the 
patients receiving it. These side 
effects include blurred vision, double 
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vision, impaired accommodation, and 
photophobia. Two out of 25 children 
receiving the drug for diarrhea devel- 
oped bulging fontanelles. A 6-year-old 
girl developed diplopia and blurred 
vision from it. In January 1970 she 
had an infection of the urinary tract 
and was treated with nalidixic acid, 
250 mg four times a day. Three days 
later she developed vomiting, head- 
ache, and photophobia. These symp- 
toms decreased and therapy was 
continued for two weeks. At that 
point she complained of blurred and 
double vision. Four days later treat- 
ment was stopped, and four days after 
that she was examined. She had 
esotropia (greater at near), a visual 
acuity of 20/25 in both eyes, and bilat- 
eral papilledema. The ocular motility 
disturbance and the papilledema sub- 
sequently cleared. Another patient 
developed papilledema while receiving 
high doses of the drug for a urinary 
tract infection. When drug adminis- 
tration was stopped, the papilledema 
disappeared, but within two days of 
restarting drug therapy the signs 
reappeared. 

I think many ophthalmology resi- 
dents are deterred from seeking a 
career as a neuro-ophthalmologist 
because you do not get to do very 
many surgical procedures. Maybe it is 
this frustration that results in the 
enthusiastic use of steroids by some of 
my colleagues and vitamins by others. 
Now, at last, we have a surgical 
procedure that sounds neuro-ophthal- 
mic-decompression of the optic nerve 
sheaths to relieve papilledema. This 
was first reported in 1872 by DeWeck- 
er, and Hayreh used the method to 
relieve papilledema that he had pro- 
duced experimentally in monkeys. 
Seven patients who had been treated 
in this way were described in a report 
from Australia. The first patient 
was a 54-year-old man who developed 
papilledema after a severe head inju- 
ry. The mechanism by which the papil- 
ledema developed was unclear, since 
his CSF pressure was not elevated. 
Maybe he was one of those patients 
who did not have communication 
between his intracranial and his 
spinal subarachnoid spaces (see 
above). Surgery promptly relieved his 
papilledema, and three months later 
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he had normal discs. The second 
patient was a 21-year-old mzn with 
chronie papilledema, progressive vis- 
ual field loss, and optic atrophy 
(chronic atrophic papilledema?) from 
ten years of benign intracranial 
hypertension. His dise became decon- 
gested, beginning two days after the 
operation. Field loss stopped and 
headache was relieved. The third 
patient was a 50-year-old woman with 
cerebral metastases from carcinoma 
of the breast. Her papilledeme began 
to improve three days after the opera- 
tion. Unfortunately, she died about a 
month after the operation, but by that 
time her papilledema was minimal. 
The fourth patient was a 19-year-old 
woman with a one-year history of 
benign intracranial hypertension. She 
had moderate papilledema, bit was 
developing optic atrophy of her left 
eye. Improvement began six weeks 
after operation, and 11 months later 
her discs were flat. The fifth patient 
was a 46-year-old man with metas- 
tatic malignant melanoma who had 
progressive loss of visual field and 
transient obscurations of vision. Five 
days after operation his papilledema 
began to resolve, but he died ten 
months later. The sixth patienz was a 
51-year-old man with an eight-month 
history of benign intracranial hyper- 
tension. He had optic atrophy and 
progressive loss of his visual field. 
Two weeks after operation one eye 
improved. The other eye resolved 
more slowly, but the discs ultimately 
became normal. The seventh patient 
was a 46-year-old woman with benign 
intracranial hypertension ard ad- 
vanced optic atrophy. Her improve- 
ment began seven days after opera- 
tion, and three months later her discs 
were flat. Nine months after opera- 
tion she experienced progressive atro- 
phy and deterioration of her visual 
acuity. Two of the patients had 
previously had a temporal decompres- 
sion or shunt, without relief of their 
papilledema. 

In the new technique for optic nerve 
decompression the nerve is ap- 
proached anteriorly. A nasal sid», 180? 
fornix-based flap is made. The medial 
rectus muscle is then detached and a 
special retractor inserted. The Tenon 
capsule is retracted toward the medial 





orbital wall, the globe prolapsed by 
traction on the vertical rectus muscles, 
and the optic nerve is exposed. Using 
an operating microscope for visualiza- 
tion, and cotton-tipped applicators to 
retract orbital fat, the dura is iden- 
tified and incised. When one considers 
that the main problem in progressive 
and chronic increase in intracranial 
pressure in the absence of a mass 
lesion is visual failure, it is obvious 
that a “local” operation designed to 
relieve papilledema is desirable. It 
spares the patient the use of long- 
term drug therapy and presumably 
this operation is safer than conven- 
tional decompressions or shunts. My 
own experience has been that progres- 
sive optic atrophy is relatively uncom- 
mon in pseudotumor. However, every 
ophthalmologist who sees patients 
with increased intracranial pressure 
should be certain to perform and care- 
fully record visual field and fundus 
examinations at regular intervals, as 
long as the pressure remains elevated. 
The perimeter is probably more useful 
than the tangent screen for these 
fields. Contraction of peripheral isop- 
ters may be a means of recognizing 
incipient decompensation of the optic 
nerve in such cases. When this occurs, 
the disc often becomes gray and the 
vessels become attenuated. If there is 
any evidence that this is happening, 
surgery of the type described might 
be indicated. 


Vascular Diseases 


What symptoms and signs are good 
indicators of occlusive disease of the 
extracranial portion of the internal 
carotid artery? In order to answer this 
question, 64 patients with transient 
symptoms referable to ischemic dis- 
ease in the carotid system on one side, 
and who also had had carotid arteriog- 
raphy were studied. In this small 
group of patients amaurosis fugax 
was a “highly specific indicator of 
disease... ." In 27 patients with 
amaurosis fugax (with or without 
other types of transient ischemic 
attacks) only one had a normal ipsila- 
teral carotid artery. Twenty had a 
stenotic, and six had an occluded 
carotid artery. By contrast, ten of 37 
patients with transient, focal, cerebral 
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ischemic attacks without amaurosis 
fugax had normal ipsilateral carotid 
arteries. Of nine patients who had a 
bruit as their only physical sign, five 
of them had a normal carotid artery. 
Among the 28 patients who had a 
reduced retinal artery pressure, only 
one had a normal ipsilateral carotid 
artery. The remainder had severe 
stenosis or occlusion. It should be 
noted, however, that none of these 
patients had only reduced retinal 
artery pressure. A palpable decrease 
in pulse was highly correlated with 
stenosis or occlusion of the homola- 
teral carotid artery, but this was 
usually not an isolated sign either. 
Among patients with retinal emboli 
(18 cases) only one had a normal 
vessel. David et al concluded that no 
single abnormality or combination of 
abnormalities permitted accurate pre- 
diction of the angiographic findings, 
and that no combination of signs or 
symptoms could distinguish between 
stenotic and occluded vessels. In 
another study an attempt was made to 
find out how valuable bruits over the 
carotid artery are as an indicator of 
occlusive disease. The carotid arter- 
ies of 417 patients were studied angio- 
graphically at one hospital. An at- 
tempt was made to correlate the 
angiographic findings with the find- 
ings on auscultation. In patients with 
transient ischemic attacks, 75% of 
carotid arteries with bruits harbored 
stenotic lesions. Among the 169 
asymptomatic patients, 65% of those 
with bruits had stenosis. In this study 
there was a good correlation between 
the presence of a bruit and the pres- 
ence of stenosis. However, a bruit does 
not necessarily mean that stenosis is 
present, and the absence of a bruit 
does not exclude the presence of 
stenosis. Frequently, a totally stenotic 
carotid artery will not have a bruit, 
but the contralateral normal carotid 
with the augmented blood flow may 
have one. 

Arteriosclerosis is not the only 
means by which the carotid artery can 
become narrowed. Evidence is now at 
hand that radiation of the neck may 
predispose to vascular lesions many 
years later. Three individuals who had 
had cervical radiation developed ar- 
terial lesions at an unusual location 
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near the site of the irradiation. The 
first was a 77-year-old man who devel- 
oped a right hemiparesis 25 years 
after he had been irradiated for a 
carcinoma of his larynx. Exploration 
of the left carotid artery revealed 
periarterial fibrosis. There was severe 
stenosis and ulceration of the common 
carotid artery. It began 4 cm proximal 
to the bulb and extended into the 
internal carotid artery. Surgery was 
successful. Two weeks later surgery 
was performed on the right side with 
a similar result. The second patient 
was a 54-year-old woman who had had 
attacks of amaurosis fugax in the 
right eye for six months. Thirty-four 
and 81 years before that, she had 
received postoperative irradiation 
after resection of a right parotid 
adenocarcinoma. She had severe nar- 
rowing of the entire cervical portion 
of the right internal carotid artery 
and occlusion of the external carotid 
artery. The third patient was a 68- 
year-old woman who had had a drop 
attack. In 1918 and 1940 she had neck 
irradiation for hyperthyroidism. 
There was ulceration and stenosis of 
both common carotid arteries, occlu- 
sion of the left vertebral artery, and 
stenosis of the midportions of both 
subclavian arteries. Exploration of the 
right carotid artery revealed severe 
periarterial fibrosis and an ulcerating 
lesion. The left carotid artery was 
later operated on, and a similar lesion 
was found. The location of the lesions 
in these cases is somewhat unusual for 
atherosclerosis, and the periarterial 
fibrosis is also thought to be evidence 
in favor of a relationship between the 
radiation and the arteriosclerotic le- 
sions. Irradiation of large arteries 
accelerates the occurrence of athero- 
sclerosis in hypercholesterolemic ani- 
mals. One can also produce aortic 
lesions in normal dogs by radiation. 
Arteriosclerosis is not the only 
means by which the carotid artery can 
become narrowed. Evidence is now at 
hand that radiation of the neck may 
predispose to vascular lesions many 
years later. Three individuals who had 
had cervical radiation developed ar- 
terial lesions at an unusual location 
near the site of the irradiation.** The 
first was a 77-year-old man who devel- 
oped a right hemiparesis 25 years 


after he had been irradiated for a 
carcinoma of his larynx. Exploration 
of the left carotid artery revealed 
periarterial fibrosis. There was severe 
stenosis and ulceration of the common 
carotid artery. It began 4 cm proximal 
to the bulb and extended into the 
internal carotid artery. Surgery was 
successful. Two weeks later surgery 
was performed on the right side with 
a similar result. The second patient 
was a 54-year-old woman who had had 
attacks of amaurosis fugax in the 
right eye for six months. Thirty-four 
and 31 years before that, she had 
received postoperative irradiation af- 
ter resection of a right parotid adeno- 
carcinoma. She had severe narrowing 
of the entire cervical portion of the 
right internal carotid artery and 
occlusion of the external carotid ar- 
tery. The third patient was a 68-year- 
old woman who had had a drop attack. 
In 1918 and 1940 she had neck irradia- 
tion for hyperthyroidism. There was 
ulceration and stenosis of both com- 
mon carotid arteries, occlusion of the 
left vertebral artery, and stenosis of 
the midportions of both subclavian 
arteries. Exploration of the right 
carotid artery revealed severe periar- 
terial fibrosis and ап ulcerating 
lesion. The left carotid artery was 
later operated on, and a similar lesion 
was found. The location of the lesions 
in these cases is somewhat unusual for 
atherosclerosis, and the periarterial 
fibrosis is also thought to be evidence 
in favor of a relationship between the 
radiation and the arteriosclerotic le- 
sions. Irradiation of large arteries 
accelerates the occurrence of athero- 
sclerosis in hypercholesterolemie ani- 
mals. One can also produce aortic 
lesions in normal dogs by radiation. 
You can also injure the internal 
carotid artery by external trauma. 
There were five such cases reported in 
the radiology literature last year." 
The first patient was a 36-year-old 
man who was admitted to the hospital 
after an automobile accident in an 
unresponsive state with a right hemi- 
paresis. His right pupil was fixed and 
dilated. Angiography showed slowing 
of flow in the internal carotid artery 
with irregularity at the level of C2 and 
C3, and an occlusion of the intra- 
cranial, extradural portion. When 
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reexamined by angiography six weeks 
later, the internal carotid artery was 
normal but there was an aneurysm at 
the site of a previous tear in the 
intima. Nine months after the injury 
the aneurysm was almost completely 
obliterated. The patient was thought 
to have had a traumatic intracranial 
occlusion or cervical carotid laceration 
with subintimal dissection and se- 
condary obstruction. The second pa- 
tient was a 49-year-old man who was 
admitted in a confused condition after 
an automobile accident. There was a 
fracture at the angle of the right 
mandible and lacerations of the face; 
two hours later left-sided signs ap- 
peared. He cleared completely except 
for the confusion. Angiography 
showed a deformity at the level of C1 
with irregular extension throughout 
the entire petrous portion of the 
carotid artery. There was an intralu- 
minal filling defect in the cavernous 
portion of the carotid and a small 
aneurysm of the supraclinoid portion. 
This was thought to be due to a trau- 
matic intimal tear at the level of C1 
with subintimal dissection. He im- 
proved steadily, but 30 days after the 
injury he returned to the hospital with 
a retro-orbital headache on the right 
side. He was found to have complete 
occlusion of the right internal carotid 
artery 3 em above the bifurcation. The 
third patient was a 34-year-old woman 
who was unconscious for 30 minutes 
after she was struck by a train. She 
had a fractured left mandible, left 
clavicle, and ribs, and a ruptured 
spleen. A traumatic intimal defect 
was present in the right internal 
carotid artery at the level of C1 and 
C2, and there was a branch occlusion 
of the right middle cerebral artery 
and the left vertebral artery. She had 
numerous cranial nerve signs and a 
gaze palsy. The fourth patient was a 
49-year-old woman who was admitted 
after an automobile accident, alert 
and without neurological deficit. 
There was a dislocation of the jaw and 
numerous rib fractures. Later, she 
developed evidence of a lesion in the 
left cerebral hemisphere on angio- 
graphie examination. She had a de- 
formity of the extracranial portion of 
the internal carotid artery consistent 
with intimal lacerations. The fifth 
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patient was an 18-year-old woman 
who was admitted in a coma after an 
automobile accident. She had paral- 
ysis of upward gaze. An extracranial, 
right, internal carotid artery aneu- 
rysm was noted at the base of the 
Skull. There was narrowing and irreg- 
ularity of the arterial lumen, proximal 
and distal to the aneurysm. 

Sullivan et al** pointed out that the 
classical finding in injury of the 
cervical portion of the carotid artery is 
occlusion 1 to З ст above the bifurca- 
tion. They also pointed out that the 
intimal tears near the bifurcation may 
serve as the nidus for a thrombosis. 
The signs in these patients may 
suggest an epidural hematoma, with 
rapid deterioration following a lucid 
interval, but surgery may be unwar- 
ranted. The present cases suggest 
that the prognosis may be surpris- 
ingly good. Horner syndrome is pres- 
ent in many cases of this type, but was 
not present in these five patients. 
Sullivan et al stated that the most 
likely mechanism for the injury was a 
sudden, forceful stretching of the 
internal carotid artery over the upper 
cervical spine, due to hyperextension 
and rotation of the neck. It can also 
occur if there is a fracture that crosses 
the carotid canal. The association with 
mandibular fractures is important. 
Conceivably, a bone spicule also could 
lacerate the carotid artery. 

Cardiac arrhythmias may contrib- 
ute to the occurrence of transient 
ischemic attacks. A recent report from 
England suggested that this cause 
tends to be overlooked.” Such patients 
can be helped by pacemakers and 
appropriate drugs. In a striking exam- 
ple, a 68-year-old man began to have 
episodes of blurred vision, followed by 
double vision, and then, loss of 
consciousness. Attacks of loss of 
consciousness lasted for as long as an 
hour, and he continued to have them 
for 15 years! Then, he was found to 
have heart block and was treated with 
a pacemaker. This left him symptom- 
free for the remaining 2% years of his 
life. It appears that most of the 
patients have symptoms referable to 
the posterior circulation and that they 
can be saved from dangerous contrast 
studies, if one recognizes the defect by 
electrocardiography. Treatment of 


arrhythmias is a lot easier than the 
treatment of obstructive vascular dis- 
ease in the posterior circulation. In 
another report, physicians from the 
Mayo Clinic presented a contrary 
view, suggesting that true transient 
ischemic attacks are rarely due to 
cardiac arrhythmias.” It does seem, 
however, that a good long electrocar- 
diogram tracing may be worthwhile in 
patients whose transient symptoms 
suggest cerebral ischemia, but in 
whom there is no other evidences of 
carotid or vertebral artery disease. 
There are even small portable moni- 
tors that patients can carry with them 
for recordings of the electrocardio- 
gram for many hours! 

There may be some relationship 
between the presence of an homony- 
mous hemianopia at the time of 
admission of a patient to a stroke 
center and the potential for rehabili- 
tation and survival. Two hundred and 
thirty-four patients admitted to a 
stroke center were studied from this 
point of view." The data referred to 
nonhemorrhagic strokes in the middle 
cerebral artery distribution. Homony- 
mous hemianopias were detected by 
confrontation, but in order to be 
included as an instance of a visual 
field defect, they had to persist for 
more than 24 hours and be detectable 
by methods other than extinction. A 
particularly poor prognosis seemed to 
attend the presence of an homony- 
mous hemianopia in patients of 65 
years and over. Sixty-seven percent of 
patients over the age of 65 with field 
defects died. Below the age of 65, the 
mortality in patients with field de- 
fects was twice as high as for pa- 
tients without field defects. I do not 
know what to make of these observa- 
tions! 

The Fogarty catheter is a sophisti- 
cated "rotorooter" that can be used to 
remove adherent blood clots from an 
obstructed internal carotid artery. A 
recent report indicates that there may 
be some risk attendant to its use.” 
Four instances of carotid-cavernous 
fistula were alleged to be due to the 
use of the Fogarty catheter. In the 
most recent report, a 61-year-old man 
with bilateral, complete occlusions of 
the internal carotid arteries had a 
Fogarty catheter passed into the 
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internal carotid as far as the base of 
the brain in an attempt to withdraw 
the clots. He was well for four weeks, 
but then developed painless swelling 
and loss of vision in the left eye. He 
had atrophy of the left optic nerve and 
exophthalmos. There was evidence of 
a carotid-cavernous fistula. 

The relationship between diabetes 
mellitus and strokes was investigated 
by analyzing 5,479 consecutive com- 
plete autopsies on patients older than 
25 years." There were 4,802 nondia- 
beties and 677 diabetics in the series. 
Hypertension and diabetes appeared 
to act synergistically to cause infarc- 
tion. However, extensive infarctions 
of the type that would result from 
occlusion of major cerebral arteries 
were no more frequent in the diabetic 
patients than in the control patients. 
The frequency of nonfatal (and fre- 
quently unrecognized) encephalomal- 
acia was decidedly greater in the 
diabetic patients than in the nondia- 
betic patients. Infratentorial lesions 
were particularly prevalent among 
the diabetic patients. There seemed to 
be relatively fewer cerebral hemor- 
rhages among the diabetic patients, 
than among the nondiabetic patients, 
and the frequency of arteriolar scle- 
rosis in severely hypertensive diabetic 
patients was lower than in severely 
hypertensive nondiabetic patients! 
Aronson suggested that the vascular 
changes in the walls of small blood 
vessels in diabetic patients may some- 
how induce a favorable effect on the 
lesions that are thought to predispose 
to cerebral hemorrhages. 

The commonest cardiac tumor is the 
myxoma of the atrium. Three quar- 
ters of them occur in the left atrium, 
and a third of them appear with symp- 
toms referable to the nervous system. 
The neurological symptoms result 
from embolization of fragments of the 
tumor. Despite the fact that the tumor 
is benign, there is a tendency for the 
tumor at the site of embolization in 
the brain to be invasive. A 48-year-old 
woman had an episode of brief loss of 
consciousness. A year later she 
developed ataxia and her left hand 
became clumsy. Six months later, a 
skull x-ray film and results of neuro- 
logical examination were normal, but 
her left arm became progressively 
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weaker and spastic. Six months after 
that her headaches became worse, and 
she had seizures involving her left 
arm. Her spinal fluid pressure was 
slightly elevated and the protein 
content was 117 mg/100 ml. A brain 
scan and results of general physical 
examination were normal. She had a 
defect in memory and orientation, a 
left hemiparesis, and bilateral exten- 
sor plantar responses. Her erythro- 
cyte sedimentation rate was 56 mm. A 
second brain scan and electroencepha- 
logram showed abnormalities in the 
right parietal lobe. Angiography 
showed several areas of capillary 
blush, one of which was in the region 
of the abnormal scan. There were 
areas both of vascular narrowing and 
vascular dilation in the cerebral hem- 
ispheres. Craniotomy showed a tense, 
bulging dura, and the brain had 
multiple areas of old hemorrhagic 
discoloration. At autopsy several 
months later a myxoma was found in 
the atrium. This case is unusual in 
that there was a progressive course of 
symptoms rather than a series of iso- 
lated events. Many of the abnormali- 
ties manifested by patients with 
myxoma of the atrium suggest a 
systemic illness. These include fever, 
abnormal serum and CSF protein 
levels, and elevation of the erythro- 
cyte sedimentation rate. Clubbing of 
the fingers has also been observed. 
Removal of these tumors obviously is 
important; hopefully, the tumors 
would be treated before they have 
embolized. This is not only because 
strokes can be prevented, but also 
because patients may die even after 
successful removal of atrial myxomas, 
if embolization has already occurred. 
Ultrasound examination of the heart 
is worthwhile in any patient with 
arterial emboli of uncertain origin, 
especially if the sedimentation rate is 
elevated. 

Atrial myxomas may mimic pri- 
mary vascular disorders of the brain. 
There are also vascular disorders of 
the brain that may mimic tumors. One 
of these is acute infarction of the 
cerebellum. Thirteen surgically or 
autopsy-proved cases were reviewed 
in which the findings were those of a 
posterior fossa mass. The usual cause 
of large infarctions of the cerebellum 
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is atherothrombotic or embolic occlu- 
sion of the vertebral artery or one of 
its branches. Apparently, impaired 
collateral circulation of the cerebellum 
predisposes to infarction. The tissue 
obtained at surgery or autopsy was 
necrotic in nine and showed hemor- 
rhagic infarction in four. In carotid 
arteriograms in such cases there is a 
striking tendency for retrograde fill- 
ing of the basilar artery to occur. 
Vertebral angiography indicates a 
mass in the cerebellum. Ventriculo- 
grams and pneumoencephalograms 
also show evidence of a mass in the 
cerebellum. Hydrocephalus may be 
present. The series was composed of 
males and females and their ages 
ranged from 5 months to 77 years! 
Only five of the 13 patients had hyper- 
tension, and two of them were diabet- 
ic. Nystagmus, gaze paralysis, altered 
consciousness, headache, dizziness, 
and vomiting are common symptoms 
and signs. Sometimes, the condition of 
these patients gets worse immediate- 
ly after a roentgenographie proce- 
dure. This is a situation that closely 
mimies a bad posterior fossa neo- 
plasm, and if it is not treated 
promptly and properly, the patient is 
likely to die from the combined 
burden of hydrocephalus and hernia- 
tion. They may respond well to 
surgery. 


Chiasm and Posterior Primary 
Visual Pathway Lesions 


It will come as no surprise to the 
cognoscenti among you that a patient 
with a bitemporal visual field defect 
does not necessarily have a lesion in 
his optic chiasm. For example, congen- 
ital dise anomalies are known to 
produce bitemporal field defects. In- 
verted and tilted dises are important 
in this regard, and recently the asso- 
ciation between inferior conus (Fuchs 
coloboma) and bitemporal visual field 
defects was emphasized.” The disc is 
inverted so that the retinal vessels 
emerge from the nasal side, and the 
fundus at the lower border of the disc 
may be depigmented. A 62-year-old 
woman was described who had com- 
plained that her vision was failing in 
her left eye for two months. She had a 
bilateral Fuchs coloboma and congen- 
ital tortuosity of the retinal blood 
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vessels. Her left eye had a venous- 
stasis retinopathy, with hemorrhages 


- in the posterior pole. She also had an 


altitudinal visual field defect that 
appeared superotemporal in the right 
eye, but actually crossed the midline. 
She had misleading plain skull roent- 
genograms and  pneumoencephalo- 
gram, led to an intracranial explora- 
tion. Her carotid arteries were 
tortuous and formed a virtual aneu- 
rysmal dilation. The carotid and 
ophthalmic arteries may have been 
causing damage to the medial portion 
of the optic nerves. After surgery in 
which adhesions between the optic 
nerve and the carotid were separated 
the patient’s fundus appearance and 
visual acuity improved! Her visual 
fields, however, remained unchanged. 
Were the cranial vascular abnormali- 
ties coincidental or are they related to 
the disc anomaly? Graham and Wake- 
field analyzed 16 cases of conus from 
the literature. It was unilateral in two 
of the patients, and there was a 
predominance of women patients. 
Twenty-eight of the involved eyes 
showed visual field defects, when 
tested with small objects. The defects 
tended to be in the upper temporal 
quadrant and usually extended across 
the vertical meridian into the nasal 
quadrants. This is not always the case, 
and conceivably one could be confront- 
ed with a patient who had a true 
bitemporal hemianopia due to this 
anomaly. Fortunately, there are 
usually other findings that are helpful 
in reaching the correct diagnosis. 
Myopic or compound myopic astigma- 
tism is usually present, and there is 
usually decreased retinal pigmenta- 
tion in the lower nasal quadrant. One 
can also demonstrate that there is 
some degree of ectasia of the inferior 
part of the eye by retinoscopy. There 
may also be hypoplasia of the retina 
and choroid in some areas of the 
fundus. 

Several years ago Bronson Ray, 
MD, and Richard Bergland, MD, pre- 
sented evidence that the visual field 
defects that occur in pituitary adeno- 
mas are due to compromise of the 
vasculature of the optic chiasm. In a 
recent article from England it was 
suggested that bitemporal hemianop- 
ia is due to mechanical factors.” 
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Twenty-five normal subjects were 
studied post mortem. Pressure 
against the lateral margin of tke optic 
nerve and chiasm first produced 
deformation and medial displacement 
of the optic nerves. There was more 
resistance to pressure against the 
medial margin of the nerve. Posterior 
displacement of the chiasm wes diffi- 
cult to achieve. The optic tracts on the 
other hand could be pushed easily in 
any direction. When the optic nerves 
were pushed down, there was little 
resistance; however, when they were 
pushed up there was resistance. which 
was more by the medial than by the 
lateral fibers in the optic nerves. 
O'Connell** next studied differences 
in tension of the optic nerve fibers, as 
indicated by the results of sectioning 
in various areas. These studies sended 
to show that the tension was more 
marked in the medial than in the 
lateral fibers in the optic nerve. 
Sectioning of the optic nerves was also 
combined with sectioning af the 
chiasm and tract. These studies indi- 
cated that when the frontal lobes are 
elevated, or the chiasm is retracted 
posteriorly, tension develops in the 
optic nerve fibers and is greater in the 
medial crossing fibers than in the 
lateral uncrossed ones. O’Connell be- 
lieves that "the medial and ateral 
fibers of the optic nerve and chiasm 
differ not only in the areas of retina 
from which they arise but also in their 
physical properties. . . . " The intra- 
cranial portion of the optic nerve has 
two attachments. Anteriorly, it is 
attached to the optic canal. Poster- 
iorly, the lateral fibers are continued 
into the optic tract, making for a very 
loose attachment. The medial fibers 
have a more firm posterior attach- 
ment within the chiasm. O'Connell 
believes that tension develops in the 
medial crossing fibers, due to dis- 
placement of the nerves and chiasm. 
He points out that the axons are not 
well protected in the chiasm, because 
they lack the fibrous tissue septa that 
are present in the nerve. He states 
that irrespective of the exact type of a 
tumor of the nerve or chiasm, 
displacement applies tension to the 
crossing fibers of the midline, ard this 
condition results in defects in func- 


tion. 
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Only when the displacement is, as a result 
of progressive tumor growth, obstructed 
by the anterior cerebral or internal carotid 
artery will notching of the superolateral 
fibers occur and loss of vision in the inferi- 
or nasal quadrants develop. The inferola- 
teral fibers relatively protected from the 
vessels will be the last to be involved. 


The empty sella is what it says it is, 
and it can result from a variety of 
causes in addition to pituitary tu- 
mor.” The idiopathic variety is said to 
be due to flattening of the pituitary 
and remodeling of the bones of the 
sella by CSF pressure. Most cases 
occur in middle-aged, obese women. 
Headache is frequently present, and 
some patients have spontaneous spi- 
nal fluid rhinorrhea. There is a defi- 
nite association with benign intra- 
cranial hypertension. Pituitary prob- 
lems may be absent or subtle, and 
thyroid and adrenal gland function 
are usually normal. Thirty-one pa- 
tients with the disease were reviewed 
at Duke University.’ Twenty-seven 
of the patients were women and nine 
of them were hypertensive. Most were 
overweight. Chiasmatic field defects 
were absent, but four of the patients 
had papilledema due to benign intra- 
cranial hypertension. Three quarters 
of the patients had headache. One of 
the patients had panhypopituitarism 
and one had acromegaly. There was no 
correlation between the size of the 
sella turcica and the degree of pitui- 
tary dysfunction. 

One way to tell a pregeniculate 
hemianopia from a noncongenital, 
postgeniculate hemianopia is by the 
presence of optic atrophy. Several 
years ago the fundus picture in con- 
genital homonymous hemianopia due 
to porencephalic cysts was described. 
In those cases (called homonymous 
hemioptic hypoplasia) retrograde, 
transsynaptic degeneration had pre- 
sumably occurred, and there was a 
characteristic type of optic atrophy. 
The findings in hemianopias of tract 
origin are identical," and are best 
seen with red-free light. Eyes on the 
side contralateral to a tract lesion 
have a horizontal band of pallor in the 
optic disc. Temporally and nasally, the 
peripapillary retina appears unusually 
dark in red-free light because there is 
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a paucity of nerve fibers. Below and 
above the disc one can see the arcuate 
pattern of intact nerve fibers starkly 
against the background of the dark 
retina. Eyes homolateral to the tract 
lesions have optic dises with a verti- 
cally oval cup. The nerve fiber layer 
just below and above the disc is 
thinner than in normals. Do not be 
discouraged if you have made a few 
attempts to see nerve fiber bundle 
defects in the retina with red-free 
light and have been unsuccessful. It 
does take a lot of practice. However, 
once you have acquired some skill with 
this method of examination, you will 
find that you have added a new 
dimension to your skill in diagnosing 
neuro-ophthalmic problems. 

Between 1939 and 1966, a total of 
209 patients with homonymous hemi- 
anopia were seen at the Wills Eye 
Hospital in Philadelphia." Опе 
hundred and four of them had no 
additional findings. It is not at all 
surprising that 89% of the patients 
had their hemianopia on the basis of a 
vascular lesion, and that the typical 
patient was a man between 50 and 70 
years of age. The typical patient was 
presumed to have occluded a branch of 
his posterior cerebral artery. Certain- 
ly in my own experience an isolated 
homonymous hemianopia of sudden 
onset is most likely to be on that basis. 
Only two of the 19 patients with 
vascular lesions of the occipital lobe 
had abnormal opticokinetic responses. 
However, all three patients with oc- 
cipital tumors had abnormal opticoki- 
netic nystagmus. This supports the 
adage that abnormal opticokinetic 
responses in the presence of an occip- 
ital lobe lesion suggest the diagnosis 
of neoplasm. The occurrence of visual 
hallucinations and the syndrome of 
alexia without agraphia in these cases 
of hemianopia was not discussed. I 
think that if one inquires, one will 
often find that patients with hemi- 
anopias are experiencing or have 
experienced visual hallucinations. 
They are more likely to be present in 
patients with lesions in the right 
hemisphere than in the left. The 
examiner must actively inquire about 
hallucinations to obtain the informa- 
tion, because patients are understand- 
ably reluctant to volunteer that they 
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have been “seeing things.” Also, if one 
routinely checks reading and writing 
in patients with an isolated right 
homonymous hemianopia, one will 
find some patients with pure word- 
blindness. That is, they can write, but 
they cannot read. Do not be misled 
into believing that alexia is due to the 
field defect per se. A field defect is 
not in itself adequate explanation for 
a severe defect in the comprehension 
of written material. I predict that if 
you check your patients with isolated 
hemianopias for alexia and for halluci- 
nations, you are going to be very 
surprised to find that they are more 
common than you would have be- 
lieved. 

Ten patients with post-traumatic 
homonymous hemianopia were stud- 
ied with the Tübingen perimeter.” 
Motion detection, flicker resolution, 
and regional dark adaptation were all 
studied. There was also a study of the 
pupillary reactivity in low-intensity 
light. None of the patients had a 
strictly hemianopic or quadrantic pat- 
tern. The defects were usually small, 
wedge-shaped, and located within an 
otherwise spared quadrant. The de- 
fects tended to have sharp borders 
and to point toward the fovea. As is 
well known the defects “respect” the 
vertical meridian, at which edge the 
defect is very sharp. However, they 
tend not to “respect” the horizontal 
meridian, across which there is often a 
sloping edge. Koerner and Teuber 
found that both splitting and sparing 
of fixation occurred, although the 
sparing tended to be only of about 1% 
degrees. The patients’ defects were 
not strictly congruous. Multiple visual 
sensory problems were usually pres- 
ent in each patient. That is, patients 
who had difficulty with movement 
also tended to have difficulty with 
dark adaptation and flicker fusion. 
Koerner and Teuber discussed the 
occurrence of macula sparing, and 
noted that 1 degree of sparing of the 
macula has been found by static perim- 
etry after occipital lobectomy. They 
feel that there must be some nontradi- 
tional explanation for the occurrence 
of sparing of the macula in such cases. 
They think it is “real” and suggest 
that perhaps retinal cells near the 
midline send their axons at random 


either to the left or to the right hemis- 
phere. This study was also felt to show 
“unequivocally” that the pupillary 
reactivity was depressed when the 
light was shown into the region of the 
field occupied by scotomas. This flies 
in the face of existing concepts of 
pupillary anatomy, since we believe 
that the afferent pupillomotor fibers 
leave before the geniculate, certainly 
not beyond it. Perhaps these retro- 
geniculate lesions have a suppressive 
effect on the mesencephalon. 

Geniculocalcarine blindness is quite 
rare, but if you see consultations from 
other services in the hospital, you may 
encounter it in patients following 
angiography. Eleven such cases were 
reported, and in all of them it was 
temporary.'^* In ten cases the angiog- 
raphy had been done by a retrograde 
femoral injection. The 11th patient 
had been studied by retrograde brach- 
ial injection. At least one injection had 
been made into the posterior circula- 
tion in each of the patients. Thirty 
additional cases from the literature 
were also reviewed. It had previously 
been stated that as many as 1% of 
patients undergoing angiography 
with catheter injection became tempo- 
rarily blind. Two of the patients had 
hallucinations and one had denial of 
blindness. In some cases there were 
long delays before the blindness was 
recognized. Delays in diagnosis are 
common in geniculocalearine blind- 
ness, due in part to the tendency of 
patients to deny their blindness. The 
duration of the blindness ranged from 
3 to 42 hours; my own experiences 
have shown that it can last even 
longer. Many factors have been sug- 
gested to explain how geniculocal- 
carine blindness occurs after angi- 
ography. These include the nature of 
the chemical injected, the number of 
injections, the quantity injected, the 
occurrence of hypotension during the 
injection, and preexisting cerebrovas- 
cular disease. 

Horwitz and Wener'* suggested 
that the injected substance causes a 
temporary disruption of the blood- 
brain barrier, such that there is selec- 
tive edema in the striate cortex. After 
perusal of this article, the cases in the 
literature, and my own collection of 
cases, I must conclude that there is no 
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single factor responsible in all cases of 
genieulocalearine blindness after an- 
giography. It is comforting to know 
that as a rule geniculocalcarine blind- 
ness is temporary, unless it occurs 
from tumor or degenerative disease. 
It is true that the degree of visual 
recovery is unpredictable, but total 
blindness does not persist if the 
patient lives long enough. 

Closed head trauma may also 
produce transient geniculocalcarine 
blindness. It tends to occur in chil- 
dren and adolescents, and the exact 
frequency and mechanism of this 
phenomenon are unknown. In a recent 
report describing five cases of benign, 
post-traumatic, transient, geniculocal- 
earine blindness, four out of five of 
the patients also had migraine or a 
seizure diatheses. One case was de- 
scribed in detail. A 14-year-old boy 
with a personal and family history of 
migraine suffered a minor head inju- 
ry shortly after the onset of an attack 
of migraine. He did not lose conscious- 
ness, and continued in school. Several 
hours later he complained of dizziness 
and blurred vision, and was confused 
and irritable. He claimed that he could 
not see. Examination showed a right 
extensor plantar response. His vision 
improved gradually over a matter 
of hours. Electroencephalography 
showed bilateral slowing over the occi- 
put, and frequent spike and wave 
discharges. The patient never had any 
overt seizures, but he continued to 
show evidence of abnormal dis- 
charges. 

Greenblatt” divides post-traumat- 
ie, transient, geniculocalearine blind- 
ness into three groups. In the juvenile 
category (patients up to age 8 years) 
there is frequently an initial disturb- 
ance of consciousness, and the blind- 
ness begins immediately. The blind- 
ness generally lasts several hours 
during which interval the child is 
withdrawn and drowsy. There may be 
amnesia for the blindness, and the 
prognosis is excellent. In the adoles- 
cent variety, initial disturbances of 
consciousness are infrequent and the 
onset of blindness is delayed. It then 
lasts for several hours, and is usually 
accompanied by confusion and agita- 
tion. There is almost always amnesia 
and an excellent prognosis for return 
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of vision. In the adult variety, disturb- 
ances of consciousness are common, 
the interval before the onset of blind- 
ness is variable, but the bliadness 
lasts hours or days. The mental status 
is variable, but there is almost always 
amnesia for the blindness. Although 
the prognosis is good, residuals have 
been reported. In some series, the 
frequency of transient blindness after 
head injury has been as high as 0.6%. 
In the present study, the percentage 
was 0.475 (five cases out of 1,234). 
What might link migraine, seizure 
diatheses, and post-traumatic visual 
impairment? The author indicated 
that spreading depression in the cere- 
bral cortex could cause blindness as 
well as behavioral abnormalities. This 
is a nice way to explain some of the 
nonhysterical cases of visual failure 
that occur some short interval after 
head injury. The mechanism could be 
vascular and the dizziness, agitation, 
and visual loss may somehcw be 
related to impaired flow im the 
posterior circulation. 


Miscellaneous 


In last year’s annual review I 
discussed a report about hyperlexic 
children. Hyperlexie children are re- 
markable, not only because they are 
able to read at a very early age, but 
also because this skill appears in a 
child who lacks normal achievement in 
other spheres. In fact, one of the prob- 
lems in these children is their diffi- 
culty in communicating by using ordi- 
nary forms of language. Three more 
cases have been reported. These 
patients were different from the 
previous ones in that some communi- 
cation was possible, and therefore 
their intellectual status could be 
defined. The first patient was a 7- 
year-old boy who was originally 
studied at the age of 3% years because 
of delayed motor and speech develop- 
ment. He had had pyloric stencsis in 
the neonatal period, and he did not 
walk unzil he was 20 months of age. At 
1 year of age he had a 15-word vceabu- 
lary, but then stopped speaking 
abruptly around the time of а febrile 
illness. He did not use words again 
until age 2 years, and his subsequent 
speech development was de&cribed as 
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uneven. At age 3% he was clumsy and 
hyperactive and had echolalic speech. 
He named objects in a bizarre fashion, 
and he could only understand a few 
verbal commands. He was “barely 
able to hold a pencil and was unable to 
copy a circle or any other shape.” The 
psychiatric consultant thought he had 
infantile autism. Results of a neuro- 
logical examination were normal in 
terms of primary motor and sensory 
functions. Between 4 and 4% years of 
age he learned to read with minimal 
help, and by age 4 years 10 months he 
could read third grade material! He 
made very good progress in a special 
education program where he received 
nearly individual attention. By age 7 
he was described as working up to his 
age level in school. He had a verbal IQ 
of 104 and performance IQ of 185, and 
his social adjustment was described as 
fair. A second patient was referred by 
a psychiatrist at age 4 years 11 
months because of delayed develop- 
ment and autism. He had been able to 
read since age 3 years but had not 
walked without assistance until he 
was 2. He was a clumsy child who 
did not learn to ride a tricycle until 
very late. His speech was unusual. At 
age 7 months be began to make poly- 
syllabic sounds. However, at 1 year of 
age he suddenly stopped speaking and 
did not attempt speech again until age 
2 years. At age 3 he was reading, but 
his speech consisted largely of echo- 
lalia. He did not follow verbal direc- 
tions well, was hyperactive, and did 
not play well with other children. At 
age 4 years 11 months his spontaneous 
speech was very simple-single words 
that were poorly pronounced. His 
memory was excellent but he was 
inept with a pencil. He had an 
exotropia and an abnormal gait, with 
toeing-in and flexion of the knees. His 
coordination was poor. He was unable 
to hop on one leg or both legs and he 
had a left extensor plantar response. 
Subsequently, his motor performance 
improved. The third patient was a 5- 
year-old child whose condition had 
been tentatively diagnosed as child- 
hood schizophrenia. His development 
had been described as precocious. He 
sat alone at 5 months, walked at 9 
months, and began to make sounds at 
age 12 months. When he did use 
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words, he used words that did not 
seem related to the objects. He did not 
appear to understand verbal com- 
mands, and was very clumsy. Like the 
second child, he was rather old when 
he first managed to ride a tricycle. At 
the age of 4 he adjusted to a nursery 
class but when transferred to another 
group at age 5 he became disruptive 
and hyperactive. By age 5 his speech 
was fluent but often inappropriate for 
the situation, and he had difficulty in 
carrying out verbal commands. His 
finger movements were clumsy but 
results of the rest of his motor exami- 
nation were normal. He had already 
learned to read. He adjusted well 
when enrolled in a special program for 
children with learning disorders and 
by 5 years 11 months of age had 
calmed down, and his speech and 
comprehension of verbal commands 
became normal for his age. 

The Huttenlochers'* believe that 
these children all showed evidence of 
apraxia, but they thought it unlikely 
that the patients had extensive de- 
structive lesions in the parietal lobe. 
They suggest that since 14 out of 15 
cases reported in the literature have 
been boys, this may be a sex-linked, 
genetic disorder of brain develop- 
ment. They suggest that reading may 
be one of the few things that these 
children can do, since they are clumsy 
and comprehend poorly. Because of 
the similarity to infantile autism and 
the probability that this is a structural 
lesion, the Huttenlochers suggest that 
this may be evidence for the fact that 
infantile autism is a structural dis- 
ease. 

How reliable is scanning with radio- 
nuclides in brain lesions? The frequen- 
cy of false-positive and false-negative 
results were analyzed in a series of 238 
patients who underwent autopsy." 
They had undergone either radioac- 
tive mercury or technitium pertechne- 
tate brain scans. The cases were 
divided into several groups-those with 
lesions larger than 10 cu em, those with 
lesions smaller than 10 cu cm, and 


1. Shephard DAE: Thomas Edison's attempts 
at radiography of the brain. Mayo Clin Proc 
49:59-61, 1974. 

2. Hounsfield GN: Computerized transverse 
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those in whom the volume of lesion 
could not be determined because of 
the nature of the disease process. 
There were 105 cases of lesions larger 
than 10 cu em, 98 that were smaller, 
and 35 that could not be classified. 
Brain scans were positive in 86% of 
the patients with lesions larger than 
10 cu em but in only 12% of those with 
lesions smaller than 10 cu ст. Tumors 
tended to be recognized with a very 
high degree of accuracy when they 
were over 10 cu em in volume, but only 
half of them less than 10 cu cm in 
volume were identified. Infarcts and 
hemorrhages in the cerebral hemi- 
spheres were less reliably identified, 
even when they were large. The low 
success rate in infarctions may be due 
to the fact that patients tend to be 
scanned too early. If a patient is 
scanned within three or four days of 
the occurrence of a stroke, or after 
two months have elapsed, the lesion is 
not apt to be "hot." Seven out of eight 
patients with skull metastases had 
abnormal scans. Four out of five 
patients with posterior fossa lesions 
larger than 10 cu em had abnormal 
scans. These included a metastatic 
lesion, cerebellar hemangioblastoma, 
aneurysm, and a patient with calcifi- 
cations of the dentate nucleus. A 
metastasis smaller than 10 cu cm 
resulted in an abnormal scan, but a 
pontine glioma less than 10 cu cm 
resulted in a normal one. An ophthal- 
mologist or neurologist who sees a 
patient with visual failure of unknown 
cause usually obtains a set of plain 
skull roentgenograms. If these are not 
informative, he is likely to obtain an 
electroencephalogram and а brain 
scan. The former is not apt to give any 
relevant information and, presuma- 
bly, it is chosen because it is safe and 
painless. Unfortunately, a normal 
electroencephalogram may give reas- 
surance when none is warranted. The 
brain scan on the other hand may be 
helpful, and the test is also safe. 
Unfortunately, many of the lesions 
responsible for failure of vision are 
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precipitate seizures in susceptible 
individuals. Some of these patients 
are known to have epilepsy, but others 
are not. Patients with "television 
epilepsy" generally have abnormal 
electroencephalographic responses 
during photic stimulation. Ten pa- 
tients who had convulsive responses to 
photic stimulation during routine elec- 
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* Geographic Distribution of 
Ophthalmologists and Optometrists 


To the Editor.-In the article by 
Hayes and Randall in the November 
issue of the ARCHIVES (92:363, 1974), 
the authors indicate that the geo- 
graphie distribution of these profes- 
sionals is due to factors that "are 
undoubtedly complex and dependent 
on local factors." They infer that the 
geographic distribution of profession- 
als is determined by "free market 
mechanisms." 

I would like to suggest to the 
authors, if they wish to carry this 
work further, that they investigate 
the geographic location of training 
centers as the primary factor. For 
example, the authors' data show that 
in the state of Illinois, there are far 
more optometrists per unit population 
than in any other state in the United 
States. There is also, in Chicago, the 
Illinois College of Optometry, which in 
its long history is reputed to have 
trained more optometrists than any 
other optometric school in the United 
States. Is it coincidence that the state 
that has the greatest concentration of 
optometrists also has the most prolific 
school of optometry? 

If one observes ophthalmology resi- 
dents leaving their training pro- 
grams, further support for this hypo- 
thesis may be gained. In those 
programs that I have been associated 
Y with, about one third stay in the 

immediate metropolitan area and 
another third stay within a one hour 
or so traveling radius. Only one third 
head off for more remote points. 

The most important factor in deter- 
mining the distribution of health 
personnel may be a subtle psycholog- 
ical one: a desire to be located within 
some proximity of one's training 
center—perhaps the psychological 
equivalent of home in our technolog- 
ical society? 









PAuL E. Romano, MD 
Chicago 


To the Editor.—Dr. Romano sug- 
gests that the desire to be located near 
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one’s training center may be a major 
factor in determining the location of 
health personnel. I am sure that he is 
right. By our reference to “free 
market mechanisms,” Dr. Hayes and I 
did not mean to imply that economic 
considerations are the sole considera- 
tions in determining location. Quite 
the reverse is obviously true: special- 
ists tend to aggregate in metropolitan 
areas where the incomes of most are 
smaller than they would be im less 
metropolitan areas. The usual decid- 
ing factors are symphonies, schools, 
football teams, and so many others 
that, as we said before, the factors are 
beyond analysis unless the analysis 
includes extensive study from numer- 
ous disciplines. And since the study 
would involve subjective and even 
subconscious motivations, we frankly 
despair that analysis could be accurate 
or even worth the effort. 

The alternative to free market 
mechanisms would be the mechanisms 
of a regulated market; the regulation 
would presumably be by government. 
By free market mechanisms we mean 
that individuals are free to make their 
choices based on their individual 
complex motivating factors. Location 
of the training center is probably one 
of the factors, but whether inertia 
outweighs loyalty is one of those ques- 
tions beyond analysis by any practical 
means. The location of specialists in 
metropolitan areas and the location of 
training centers in metropolitan areas 
may be an instance of correlation 
without causative relationship. I am 
reminded of the precise correlation 
over 150 years of expenditures on the 
Royal Navy and the importation of 
bananas into the United Kingdom. 

The major purpose of our study was 
to attempt to chart the trends. The 
sudden dramatic surplus of teachers 
of a few years ago was clearly predict- 
able six years in advance, when the 
birth rate declined. There is no surplus 
of ophthalmologists at present. But 
accelerating production and deceler- 
ating population growth suggests we 
might keep watch. 

Harry G. RANDALL, MD 
Baltimore б 


Bastard Terminology 


To the Editor.-l was amused by 
your discussion of “bimedial reces- 
sion” on page 87 of the January 
ARCHIVES, only to turn to page 88 and 
see the word “Dellen.” This is incor- 
rect, since the article describes a 
single delle, and not two or more 
dellen. 

LEE SHAHINIAN, JR., MD 
Palo Alto, Calif 


We are pleased to note Dr. Shahin- 
ian’s interest in our Correspondence 
section and are happy to comment on 
the word “dellen.” The German noun 
Delle ( fem) refers to a hollow, depres- 
sion, or notch. As he noted, the plural 
of Delle is Dellen. Interestingly, this 
word does not appear in German 
medical dictionaries, but only in 
regular German dictionaries. It is 
probable that our English word "delle" 
shares the same root with Delle, Telle 
(Middle High German), and dael (Old 
English). The German Tal, and the 
Scandanavian dal, both meaning val- 
ley, probably share the common root. 

Somewhere in the dim past of our 
ophthalmic forebears, the plural form, 
"dellen" was illegitimately applied to 
a single hollow or depression in the 
cornea or sclera. As sometimes hap- 
pens, this vigorous bastard was adopt- 
ed by well-meaning but philologically 
inattentive ophthalmologists, legiti- 
mized by inclusion in Dorland's Illus- 
trated Medical Dictionary, and angli- 
cized without the capitalization of the 
initial d. This term refers specifically 
to “saucer-shaped excavations at the 
periphery of the cornea,...” Dor- 
land’s, ed 25, 1974, p 418. 

In the same dictionary, it appears 
that our hematologic colleagues have 
been more faithful in their adoption of 
the German, since the word “delle” 
refers to the “clear area in the center 
of a stained erythrocyte.” 

In considering the injustice of all 
this, one must refer to the old Latin 
saying, illegitimis non carborundum, 
and not let these bastard forms wear 
us down.—Ep. 
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Thorn in Anterior Chamber 


Saul N. Meyer, MD; Saul Katzman, MD; Zolton Yuhasz 


When 5 years old, a 60-year-old woman was struck in the eye by a branch. 
Evidently, a thorn penetrated the cornea and entered the anterior chamber. 
Subsequently, she developed a cataract. On slit-lamp examination, there was a 
punctate corneal scar and a portion of a thorn that was partially encapsulated 
and extended from the cornea to the pupillary border (See Figure). A mature 
cataract was present. 


Note.—The photographs on the opposite page are stereoscopic pairs and can be viewed by 
placing a +5 sphere before both eyes, either in a trial frame or held up to the eyes and viewed 
from a distance of approximately 10 inches. To avoid converging on the photograph, a sheet of 
paper can be placed at the junction of the two photographs and extending up to the nose. In this 
way, the two pictures can be fused into a stereoscopic image to show the depth relation- 
ships. 
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Calendar of Events 


1975 

July 1-3 Third International Orthoptic Congress, Sheraton-Boston Hotel, Boston 

24-26 Advanced Course in Ophthalmic Microsurgery, Center Pavilion Hospital, Houston 

25-27 Puerto Rico Ophthalmological Association, Annual Summer Meeting, Dorado, PR 

Aug 3-6 XVII Biannual Congress of the Colombian Society of Ophthalmology, Tequendama 
Hotel, Bogota, Colombia, SA 

11-14 First Annual Colby College Ophthalmology Seminar, Thayer Hospital, Waterville, 
Me + 

4-8 Postgraduate Course in the Management of Retinal Detachment, Eye and Ear 
Hospital of Pittsburgh 

Sept 21-25 Annual Meeting of the American Academy of Ophthalmology and Otolaryngology, 
Dallas 

21 American Society of Ophthalmic Plastic and Reconstructive Surgery, 6th Annual 
Meeting, Sheraton-Dallas Hotel, Dallas 

28-Oct 1 First International Photocoagulation Congress, Columbia University College of 
Physicians and Surgeons and Edward S. Harkness Eye Institute, Waldorf Astoria, 
New York 

Oct 3-4 Course on Intracameral Lenses, New York Ophthalmological Foundation, Inc, Flower 
and Fifth Avenue Hospitals, New York 

19-22 American Board of Ophthalmology, Oral Examinations, Philadelphia 

24-25 Symposium on Retinal Disease, Pacific Medical Center, Fairmont Hotel, San 
Francisco a 

Nov 6-7 Postgraduate Conference on Strabismus, Pacific Medical Center, Fairmont Hotel, 
San Francisco 

12-15 International Symposium on Cataracts, University of Iowa, Iowa City 

17-20 Southern Medical Association, Section on Ophthalmology, Miami Beach, Fla 

Dec 12-13 Course on Intracameral Lenses, New York Ophthalmological Foundation, Inc, Flower 


and Fifth Avenue Hospitals, New York 


Puerto Rico Ophthalmological Asso- 
ciation.—The association will hold its 
annual summer meeting July 25 
through 27, 1975, at the Cerromar 
Beach Hotel, Dorado, PR. 

Speakers will include Drs. Robert 
Jampel, Peter Ballen, Robert Coles, 
Paul Henkind, Thomas Pettit, Felix 
Sabates, and Abraham Schlossman. 

For additional information, please 
contact Caleb Gonzalez, MD, Cond El 
Centro 1 Suite 1502 Penthouse, Munoz 
Rivera Ave, 500, Hato Rey, PR 
00918. 


The American Society of Ophthalmic 
Plastic and Reconstructive Surgery.— 
The sixth annual meeting of the 
society will be held on Sunday, Sept 
21, 1975, at the Sheraton-Dallas Hotel, 
Dallas. 

Papers will be presented by mem- 
bers of the society, as well as by guest 
speakers who include Drs. Lester 
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Cramer (plastic surgery), Setrag Za- 
earian (dermatology), and Richard 
Farrior (otolaryngology). 

For further information, write to 
Charles R. Leone, Jr., MD, 504 Madi- 
son Square Medical Bldg, San Anto- 
nio, TX 78215. 


Instructional Courses on Intracameral 
Lenses.-The New York Ophthalmo- 
logical Foundation, Ine, announces 
two practical, instructional courses to 
be held at the Flower and Fifth 
Avenue Hospitals, New York, on Oct 3 
and 4 and Dec 12 and 13, 1975. 

The courses will be presented by the 
faculty of the Department of Ophthal- 
mology of the New York Medical 
College and will include illustrated 
lectures as well as surgical observa- 
tion. Participants will be able to 
attend postoperative examinations of 
all patients the following day and 
examinations of patients in whom 


various types of intraocular lenses 
have been in place from one to ten 
years. 

The courses will be limited. 

For additional information, please 
contact New York Ophthalmological 
Foundation, Inc, c/o Department of 
Ophthalmology, New York Medical 
College, 1249 Fifth Ave, New York, 
NY 10029. 


Symposium on Retinal Disease.—A 
symposium to honor Dr. Dohrmann K. 
Pischel will be sponsored by the 
Department of Ophthalmology of the 
Pacific Medical Center. The sympo- 
sium will be held Oct 24 and 25, 1975, 
at the Fairmont Hotel in San Fran- 
cisco. 

For further information, write John 
C. Cavender, MD, Department of 
Ophthalmology, Pacific Medical Cen- 
ter, 2340 Clay St, San Francisco, CA 
94115. 
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Postgraduate Conference оп Strabis- 
mus.—A two-day conference will be 
given by the Pacific Medical Center at 
the Fairmont Hotel in San Francisco 
on Nov 6 and 7, 1975. 

The conference will emphasize new 


physiological information, clinical 
tests, and surgical approaches. A few 
short lectures will be given, but most 
of the information will be developed 
in round-table format. 

Philip Knapp, MD, of New York will 
be the guest speaker, and the confer- 
ence faculty will include Drs. Arthur 
Jampolsky, Henry Metz, Arthur Ros- 
enbaum, and Alan Scott. 

For information, please contact 
Continuing Education, Pacific Medi- 
cal Center, PO Box 7999, San Fran- 
cisco, CA 94120. 


International Symposium on Cata- 
racts.-The Department of Ophthal- 
mology at the University of Iowa will 
sponsor an International Symposium 
on Cataracts: Evaluation of Visual 
Function, Operative Management, 
and Optical Rehabilitation honoring 


Obituary 


Hermann M. Burian, MD 
1906 - 1974 


Hermann M. Burian died Nov 5, 
1974, in Milan, Italy. We lose with him 
one of the outstanding strabismolo- 
gists who contributed substantially to 
our knowledge of visual physiology, 
especially in the field of binocular 
vision and stereopsis. We have also 
lost a great teacher, a superb physi- 
cian, and a good friend. 

Dr. Burian was born in 1906 of 
Austrian parents in Naples. He receiv- 
ed his elementary education in Naples 
where his father was a physiologist to 
the Zoological Institute. During World 
War I, the family lived in Germany, 
but after the war his father became 
professor and chairman of the depart- 
ment of Physiology at the Medical 
School in Belgrade, Yugoslavia. Dr. 
Burian received his MD degree from 
this university in 1980. He took his 
residency at the University Eye Clinic 
in Bern, Switzerland, where Dr. Hans 
Goldmann was his senior resident. 

He then returned to the University 
Eye Clinic in Belgrade and in 1936 
Professor Bielschowsky invited him to 
join him at the Dartmouth Eye Insti- 
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Paul Boeder, PhD, Professor Emeri- 
tus. 

The symposium will be held in Iowa 
City, Nov 12 through 15, 1975. This 
meeting is being organized by Hans- 
joerg E. Kolder, MD, in collaboration 
with the following eminent physiolo- 
gists, surgeons, and optical scientists: 
Drs. Alpern, Binkhorst, Dodt, Emery, 
Enoch, Mackensen, McPherson, Pey- 
man, Rubin, Safir, Schober, Shoch, 
Soper, and Westheimer. 

Additional information can be ob- 
tained from Dr. Kolder at the Univer- 
sity Hospitals, Iowa City, IA 52242. 


Southern Medical Association.—The 
Section on Ophthalmology of the asso- 
ciation will hold its 1975 meeting in 
Miami Beach, Fla, Nov 17 through 20, 
1975. Papers are now being accepted 
for presentation at this meeting. 

Contact Dr. Joel B. Pollard, 921 
Canal St, Suite 812, New Orleans, LA 
70112, for further details regarding 
applieation forms if you wish to 
present or discuss a paper, or present 
a scientific exhibit. 


tute in Hanover, NH. He remained at 
Dartmouth until 1945 and during the 
last years was chief ophthalmologist 
of that institute. 

He then opened private practice in 
Boston and was associated with Tufts 
Medical School and the Boston City 
Hospital. In 1951, Dr. A.E. Braley 
invited him to join the Department of 
Ophthalmology at the University of 
Iowa. He stayed there for nearly 20 
years, and was in charge of the Stra- 
bismus Clinic all that time. 

During his tenure at Iowa City, Dr. 
Burian worked extensively not only on 
problems of stereopsis and strabis- 
mus, but also in electrophysiology. He 
established one of the first laborato- 
ries for electroretinography in Iowa 
City. He developed a large practice 
and though he dedicated a consid- 
erable part of his time to his research 
projects, he remained an excellent and 
sought-after teacher. He not only 
influenced all the residents going 
through the program, but he had a 
large number of fellows working with 
him, many of whom came from 
abroad. 

When he retired, he moved to 
Chapel Hill and there was qssociated 


Intraocular Lens Council.—The Con- 
tact Lens Association of Ophthalmol- 
ogists, Inc, has announced the forma- 
tion of an Intraocular Lens Council. 

The new council gives a forum to all 
colleagues interested in this new and 
virgin area of ophthalmology. By 
simply indicating your interest in this 
area, you may belong to the new coun- 
cil, which is headed in its organiza- 
tional phase by Drs. Richard Kratz 
and Jack Hartstein. Drs. Claes Dohl- 
man and Richard Troutman are con- 
sultants. Membership in CLAO is a 
prerequisite. 

For additional information, write 
CLAO, Public Interest, G. Peter 
Halberg, MD, 40 W 77th St, New 
York, NY 10024. 


Colombian Society of Ophthalmolo- 
gy.-The XVII Biannual Congress of 
the society will be held at the Tequen- 
dama Hotel in Bogota from Aug 3 to 6, 
1975. 

For additional information, contact 
Alvaro Rodriguez, MD, Apartado 
Aereo 51632, Bogota, Colombia, SA. 


with the Department of Ophthalmol- 
ogy at the University of North Caroli- 
na. He remained active until his un- 
timely death. He was speaking at the 
Pediatric Ophthalmology Conference 
in Parma in the fall of 1974 when he 
became ill. 

Dr. Burian contributed more than 
150 articles to the scientific literature, 
but his final opus, the culmination of 
his work on strabismus, will appear 
posthumously, and he was not granted 
the privilege to see his finished work 
in print. Fortunately, his pupil and co- 
worker, Dr. G. K. von Noorden, helped 
him finish the volume. A bronze relief 
of his portrait will occupy a prominent 
spot in the new Pediatric Ophthalmol- 
ogy Clinic at the University of Iowa. 
The dedication ceremony of this struc- 
ture in May 1975 was supposed to be 
honored by his presence. 

Dr. Burian is survived by his widow, 
Gladys, who helped him in many diffi- 
cult stretches of his life. His older son 
is associated with the Department of 
Philosophy at Brandeis University in 
Boston, and his younger son is with 
the Department of Classics at Duke 
University in Durham. 

F. С. Bropr, MD 
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Year Book of Ophthalmology—1974, edited by 
William F. Hughes, MD, 424 pp, 86 illus, $19.75, 
Year Book Medical Publishers, Ine, 1975. 


There is the same pleasurable sense 
of anticipation whenever I pick up the 
Year Book of Ophthalmology and the 
New York Times Week in Review for 
there is a great deal of similarity 
between these two seemingly dispar- 
ate publications. The concerned and 
conscientious physician or citizen 
should be aware of current develop- 
ments, but often neither can find the 
time each day to read adequately the 
medical journal or newspaper. Both 
the Year Book and Week in Review 
give their readers a second chance to 
be brought up to date. Both select the 
important events of a preceding time 
period, review the salient points, and 
discuss their significance. Inherent in 
both of these reviews is a lag period 
between its publication and the events 
it is reviewing. However, this is really 
a blessing in disguise, in that the 
passage of time has allowed the 
editors to put events into perspective, 
to weed out the inconsequential, and 
to emphasize the important. And both 
publications do their respective jobs 
admirably well. 

Certainly, not everyone will be 
happy with the articles selected or 
omitted by Dr. Hughes, but this is a 
basic problem with any review. With 
the aid of an expert in each major 
field of ophthalmology, there is an 
introductory essay before each chap- 
ter in this book. They are uniformly 
good and allow the reader to obtain an 
overview of the field through the eyes 
of an expert. Several essays deserve 
particular attention. G. A. Fishman 
has written an excellent review on 
hereditary night blindness, and puts 
the many different diseases under 
this “rubric” into an orderly classifica- 
tion. P. P. Ellis and C. A. Paterson 
have contributed a timely, concise, 
and readily understandable summary 
of the prostaglandins. A. M. Potts has 
written a very thoughtful editorial on 
the funding of medical research, 
which every politician and medical 
administrator should read. 

The only objection I have to this 
book is a minor one. I like the Week in 
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Edited by Henry F. Allen, MD 
243 Charles St, Boston, MA 02114 


Review because in areas where I have 
little expertise, there is always a 
pertinent commentary—a touchstone 
by which I may judge my own evalua- 
tion. Most of the articles reviewed in 
this Year Book have comments by the 
editor, but too frequently they merely 
repeat the main points of the paper, 
resulting in a summary of a summary. 
How much better it would be if Dr. 
Hughes, or one of his consultants, 
would let us have the benefit of his 
personal evaluation and criticism of 
each article based on his vast experi- 
ence. 

Not everyone needs to read a 
weekly news review or a medical year 
book. There is a small group of physi- 
cians who read all the original mate- 
rial, and there is, one hopes, an even 
smaller group of physicians who have 
no desire to keep abreast of medical 
developments. For the vast majority 
of us who have the will but not the 
time, the Year Book of Ophthalmology 
is indispensable. 

Martin WAND, MD 
Boston 


Symposium on Ocular Therapy, vol 7, edited by 
Irving H. Leopold, MD, 134 pp, 17 illus, $19.50, CV 
Mosby Co, 1974. 

This volume represents the Seventh 
Annual Symposium on Ocular Thera- 
py held in Dallas, September 1973, 
under the joint auspices of the Amer- 
ican Academy of Ophthalmology and 
Otolaryngology and the Association 
for Research in Vision and Ophthal- 
mology. As stated in the preface, its 
mission is to present drug information 
that is "timely, brief, and practical" 
and simultaneously "new and useful." 
The results are a "mixed bag." Some 
of the chapters fulfill the criteria; 
others, useful though they are, consist 
of concise collations of old material. It 
is most difficult to fill a volume, 
published annually, with new thera- 
peutic material. 

Podos and Becker present a lucid 
discussion of prostaglandins as they 
relate to glaucoma and ocular inflam- 
mation. Because of the recent surge of 
interest in prostaglandins and their 
important effect on the eye, the publi- 
cation of this chapter and the chapter 

. 


by Sears on antiprostaglandin drugs 
is both timely and relevant. Another 
timely chapter is one by Apt and Gaff- 
ney on congenital eye abnormalities 
from drugs during pregnancy. It is 
well written, complete, and has an 
excellent bibliography. For those in- 
terested in this area, the most inclu- 
sive list of teratogenic agents can be 
found in Shepard's Catalogue of Tera- 
togenic Agents, Johns Hopkins Uni- 
versity Press, 1973, published too late 
to be included in the chapter's bibli- 
ography. 

Ellis’ chapter reviews various pa- 
tient factors relating to absorption, 
distribution metabolism, and excre- 
tion of drugs. He stresses the need to 
individualize drug dose, based on such 
criteria as genetics, age, sex, race, 
general health, specific diseases, and 
exposure to chemical and other drugs. 
As an example of the effect of gene- 
ties on drug response, mention is 
made of the effect of corticosteroids 
on intraocular pressure. More recent 
evidence suggests that neither intra- 
ocular pressure response to steroids or 
glaucoma is determined monogeneti- 
cally. This chapter, and the one by 
Burns on drug interaction, although 
well written, barely scratch the sur- 
face of these important subjects. In 
the rapidly burgeoning field of drug 
interaction, we are constantly learn- 
ing the potential deleterious effects 
when more than one drug is adminis- 
tered simultaneously. 

Other chapters such as the manage- 
ment of neovascular glaucoma and 
spontaneous vitreous hemorrhage, the 
place of corticosteroids in the treat- 
ment of acute neuritis, and drug- 
induced retinopathies serve as useful 
reviews, but introduce little new 
material. There is an interesting 
chapter by Harris on the use of cellu- 
lose gums as artificial tears and a 
chapter by Shoch that tenuously sug- 
gests a relationship between cataracts 
and the use of allopurinol. 

In summary, this small volume 
contains several excellent chapters 
that might justify its price. Deter- 
minet emptor. % 
JULES L. BAUM, MD 
Boston 
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the pressure off... 
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Simplify identity — Simplify RX 

Simplify instructions — Simplify usage 

15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 

Vo % (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 


Department of Ophthalmology 
The University of Texas Medical 
School at Houston 


Presents 


THE INTERNATIONAL SYMPOSIUM 
ON INTRAOCULAR LENS 
TECHNOLOGY 


October 31 and November 1, 1975 
Houston, Texas 


Guest Faculty: 
Ralph Anderson, M.D. 
D. Peter Choyce, F.R.C.S. 
Prof. Svyatoslav Fyodorov 
Miles Galin, M.D. 
James Little, M.D. 
Faculty - Univ. of Texas Medical School 


Fee: $200 

For information contact Charles A. Garcia, 
M.D. 6436 Fannin Suite 401, Houston, Texas 
77025 Phone 713/526-1411 





PRESBYTERIAN HOSPITAL 
OF 
PACIFIC MEDICAL CENTER 


STRABISMUS 


November 6 and 7, 1975 
The Fairmont Hotel 
San Francisco 


This conference for the practicing ophthalmologist will 
emphasize new physiological information, clinical tests and 
surgical approaches. A few short lectures will be given, but 
most of the information will be developed in round table for- 
mat and will emphasize clinical problems and their solu- 
tions. 


THE FACULTY INCLUDES: 
Arthur Jampolsky, M.D. 
Henry S. Metz, M.D: 
Arthur Rosenbaum, M.D. 
Alan B. Scott, M.D. 
Bruce E. Spivey, M.D. 


Philip Knapp, M.D., New York - Guest Speaker 


REGISTRATION: 
Tuition: $150.00 
(Residents and Fellows in training: $75.00) 
e 


For information please write to: Continuing Educa- 
ноп, Pacific Medical Center, P.O. Box 7999, San 
Francisco, California 94120. 
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gentamicin sulfate USP, 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 





DESCRIPTION Gentamicin sulfate is a water-sol- 
uble antibiotic of the aminoglycoside group active 
against a wide variety of pathogenic gram-negative 
and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile, 
aqueous solution buffered to approximately pH 7 for 
use in the eye. Each ml. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), disodium ро“ 
phate, monosodium phosphate, sodium chloride, 
and benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment is a sterile 
ointment, each gram containing gentamicin sulfate 
(equivalentto 3. mg: gentamicin) in a bland base of 
white petrolatum, with methylparaben and propylpar- 
aben as preservatives 
ACTIONS The gram-positive bacteria against which 
gentamicin sulfate is active include coagulase-posi- 
tive and coagulase-negative staphylococci, includin 
certain strains that are resistant to penicillin; Group 
beta-hemolytic and nonhemolytic streptococci; and 
Diplococcus pneumoniae. The gram-negative bac- 
teria against which gentamicin sulfate is active in- 
clude certain strains of Pseudomonas aeruginosa, 
indole-positive and indole-negative Proteus species, 
Escherichia coli, Klebsiella pneumoniae (Friedland- 
er's bacillus), Haemophilus influenzae and Haemo- 
philus aegyptius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of 
Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients 
treated with gentamicin at the present time, this m 
occur in the future as resistance has been produced 
with сша vitro by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment 
ofinfections of the external eye and its adnexa caused 
by susceptible bacteria. Such infections embrace 
ek wba keratitis and keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and NAA IE n 
CONTRAINDICATIONS GARAMYCIN Ophthalmic 
Solution and Ointment are contraindicated in pa- 
tients with known hypersensitivity to any of the com- 


onents. 

WARNINGS GARAMYCIN Ophthalmic Solution is 
not for injection. It should never be injected subcon- 
junctivally, nor should it be directly introduced into 
the anterior chamber of the eye й 
PRECAUTIONS Prolonged use of topical antibi- 
otics may give rise to overgrowth of nonsusceptible 
organisms, such as fungi. Should this occur, or if irri- 
tation or hypersensitivity to any component of the 
drug develops, discontinue use of the preparation 
and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing q 
ADVERSE REACTIONS Transientirritation has been 
reported with the use of GARAMYCIN Ophthalmic 
Solution. М 

Occasional burning or stinging may occur with the 
use of GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN 
Ophthalmic Solution: instill one or two drops into the 
affected eye every four hours. In severe infections, 
dosage may be increased to as much as two drops 
once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a small 
amount to the affected eye two to three times a gay 
HOW SUPPLIED GARAMYCIN Ophthalmic Solu- 
tion — Sterile, 5-ml. plastic dropper bottle, sterile, 
boxes of one and six. Store away from heat. 

GARAMYCIN Ophthalmic | Ointment— Sterile, 
Y%-ounce tube, boxes of one and six. Store away from 
"ont NOVEMBER 1973 

For complete details, consult package insert or litera- 
ture available from your Schering Representative; or 
Professional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. i 
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eye opener in 
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conjunctivitis 

m Clears up conjunctivitis and other infecticns of the 
external eye and adnexa due to susceptible strains of 
gram-negative H. influenzae, E. coli, K. pneumoniae, 
M. lacunata, Enterobacter aerogenes (formerly Aero- 


bacter), H. aegyptius and Neisseria sp., including 
N. gonorrhoeae. 


m Clears up conjunctivitis and other infecticns of the 
external eye and adnexa due to susceptible strains of 
gram-positive staphylococci and streptococci, 
including D. pneumoniae. 


п Clears up infections'of the external eye and 
adnexa due to problem organisms: P. aeruginosa 
(certain strains) and Proteus sp. (sensitive strains, 
both indole-positive and - negative). 


m Clears up infections* of the external eye and adnexa 
genera у without sensitivity reactions and irritation. 
No significant organism resistance to date. This may 
occur in the future. Resistance to gentamicin 

has been produced (with difficulty) in vitro 

by repeated exposures. 


Clears up 
external eye infections’ 
caused by a wide range 
of ocular pathogens 


* due to susceptible organisms. 
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INSTRUMENT REPAIR DEPT. 
734 HANCOCK ST. SUITE G4 

TOPEKA, KANSAS 66607 
CALL COLLECT (913) 357-6628 





(Ophthalmic Instrument Sales, Inc.) 
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consistent accuracy 


Unlike inconsistent drop delivery, MISTURA 
assures more precise therapy. Placed flush 
over the orbit, it delivers a gentle pre-measured 
mist equal to an average of 1.7 drops 

per application. 


no help needed to apply 


It's the topical delivery system engineered for 
accurate and convenient self-application. 
It ends patient-dependence on someone 
else to apply medication, minimizing the 
possibility of missed doses when no help is 
available, or wasted medications when the 
help-needing patient uses dropper 
medications by himself. Dropper-phobics, 
loners, invalids, geriatric and parkinsonian 
patients, will especially appreciate the 
difference. 


not an aerosol, but a gentle metered mist 


= 


engineered for safety 


MASTUR4 avoids the droppers potential for 
eye injuries, especially when used by patients 
with vision or coordination problems. The 
eye-scope fits flush over the orbit to prevent 
accidental entry. 


protects against patient dropout 


MISTU encourages patient loyalty. It’s easy 
to use at home or away. Patients will feel 
free to use it in public. It may be applied 
without bending the body or tilting the head. 


Please see prescribing information on last page of this advertisement. 
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Ophthalmic Spray 






I can use a dropper- 
without difficulty 

- Encourages patient adherence to dosage regimen 
- Consistent dosage accuracy 

: No mirror needed 

: Handsome streamlined design 

- Can be used anywhere 

- No need for awkward positions 

: Fast coverage 
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I can't use a dro 
- “Straightforward” delivery— eliminates the need for 

patient to bend his head back 
- Even tremor patients can apply 
: No thin tapered end to cause global injury 
: No eye contact with medication outlet . 
· Gentler than a drop, faster than a blink 

e. 
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pper at all | 


engineered for all your patients | и 





Ісап иѕе а dropper- 
with some difficulty 


- Easy to self-apply at home or away 
: No aiming, no wasted medication 
: No mirror needed `~ 
- Held against orbit to assure steadiness 

- Engineered to promote dosage adherence 

- Awide safety zone to prevent injury 

- No need for patient to bend his head back 





уе never used a dropper 


- Designed to avoid “dropper phobia” 
- No experience needed : a 
- No practice needed—patient instructions make it 


as easy to use as pressing a button 


: No blink reaction to waste dosage 
- Engineered for safety 
- Designed for immediate patient acceptance 


- Consistent accuracy — average of4.7 drops 
per application 


1 
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< for patients with problems. 
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The help-needed patient The vertigo-prone The tremor patient 
No help needed when he No need for awkward positions The eye scope rests against 
uses self-applying MISTURA. with MISTURA. orbit to assure steadiness. 

~ 
The self-conscious The uncoordinated The geriatric 
May be taken without help, No misses with MISTURA, no fear No help needed, no aiming, 
without bending head back. of dropper induced optic injury. no misses. 


Aq AS 


. 
Please see prescribing information on last page of this advertisement. 
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Ophthalmic Spray 


MISTURA Ê D Phenylephrine HCI 0.12% Ophthalmic Solu- 
tion Sterile 

Description: MISTURA D is a decongestant that whitens the eye and 
relieves minor eye irritations caused by hay fever, colds, dust, wind, 
swimming, sun, smog or hard contact lenses. 

Contains: Phenylephrine HCI 0.12% with: antipyrine 0.1%, sodium 
phosphate dibasic, sodium phosphate monobasic, disodium edetate, 
sodium acetate, sodium thiosulfate, benzalkonium chloride 1:25.000 
and purified water. Hydrochloric acid or sodium hydroxide is added to 
adjust pH to approximately 6.75. 

Directions: Use 1 mist application in the affected eye(s). May be repe- 
ated in 3 or 4 hours as needed. 

When used according to the accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA D. 

Caution: Should not be used in the presence of narrow-angle 
glaucoma. 

Warning: If irritation persists or increases, discontinue use. Keep con- 
tainer tightly closed. 

NOTE: Not for use with the soft contact lens. 

How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA ® D.Zn Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 

Description: Zinc sulfate 0.25%, phenylephrine HCI 0.12% with: 
benzalkonium chloride (0.0075%), polysorbate 80, sodium bisulfite, 
sodium citrate, sodium chloride, (and purified water). Sodium hydroxide 
is added to adjust pH to approximately 6.9. 


Actions: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly 
astringent solution of zinc sulfate and phenylephrine that provides 
prompt symptomatic relief of ocular irritation by whitening the inflamed 
eye and reducing mucus. 

Indications: MISTURA D.Zn can be used when an astringent and 
decongestant is needed for relief of minor eye irritations such as those 
associated with hay fever, colds, dust, wind, sun, smoke, smog, swim- 
ming or hard contact lenses. 

Contraindications: MISTURA D.Zn should not be used in the presence 
of narrow-angle glaucoma. 

Warnings: If irritation persists or increases, discontinue use and consult 
a physician. 

Dosage and administration: Use 1 mist application in the affected 
eye(s). May be repeated in three or four hours as needed. 

When used according to accompanying directions for use, each applica- 
tion delivers approximately 1.7 drops of MISTURA D.Zn. 

NOTE: Keep container tightly closed. Not for use with the soft contact 
lens. 

How supplied: Available in sterile 15 ml. mist dispensing bottles. 
MISTURA ? C Carbachol Ophthalmic Solution Sterile 
Contains: Carbacho! 0.75%, 1.5%, 3% with: benzalkonium chloride 
1:20,000, disodium edetate, sodium chloride, potassium chloride and 
purified water. Hydrochloric acid or sodium hydroxide is added to adjust 
the pH to approximately 5.6. 

Actions: MISTURA C carbachol provides a more rapid and prolonged 
miosis than pilocarpine and can lower intraocular pressure when other 
miotics have had to be replaced due to irritation, insensitivity or insuffi- 
cient potency. 

Indications: Effective in reducing intraocular pressure in open-angle or 
narrow-angle glaucoma. Particularly useful in eyes which have become 
irritated by or resistant to pilocarpine. 

Contraindications: Carbachol is contraindicated in the presence of 
corneal abrasion and should never be administered orally or by injection. 
Miotics are contraindicated where pupillary constriction is undesirable 
Such as in acute iritis. 

Precautions: Administer with caution if the epithelial barrier of the 
conjunctiva and cornea has been reduced by topical anesthetics, 
tonometry or trauma or if the patient is asthmatic. Headache and ciliary 
spasm with resultant temporary decrease in visual acuity may occur. 
Dosage must be individualized to avoid aching of the eye and frontal 
headache caused by constriction of the iris sphincter and ciliary muscle 
spasm. 

Dosage and administration: One mist application two to three times 
daily. However, the dosage should be adjusted to meet the needs of the 
individual patients. This is made easier with MISTURA C available in 
three strengths. . 


When used according to the accompanying directionsforuse, each ap- 
plication delivers approximately 1.7 drops of MISTURA C. 


How supplied: Available in sterile 15 ml. mist dispensing bottles. 


MISTURA ® E I-epinephrine Ophthalmic Solution Sterile 
Description: Contains: levo-epinephrine (as the HCI) 0.25%, 0.5%, 1%, 
2% with: benzalkonium chloride, sodium metabisulfite, disodium ede- 
tate, sodium chloride, hydrochloric acid qs ad pH approximately 3.0, and 
purified water. 

Actions: The capacity of MISTURA E /-epinephrine to decrease the 
aqueous inflow in open-angle glaucoma has been well documented. 
Studies have also shown that prolonged topical epinephrine therapy 
offers significant improvement in the coefficient of aqueous outflow. 
(Becker! found that 55% of 72 patients showed a 50+% increase in out- 
flow facility 6-24 months after initiation of topical epinephrine therapy) 
MISTURA E is effective alone in reducing intraocular pressure, and is 
particularly useful in combination with miotics for difficult-to-control pa- 
tients. The addition of MISTURA E to the patient's regimen often provides 
better control of intraocular pressure than miotics alone (Ballentine and 
Garner? indicated that with 80% of the uncontrolled open-angle 
glaucoma patients control might be expected with the addition of topi- 
cal epinephrine therapy) 

Indications: Chronic simple glaucoma. 

Contraindications: Should not be used in patients who have had an 
attack of narrow angle glaucoma since dilation of the pupil may trigger 
an acute attack. 

Warnings: Undesirable side reactions may include: eye pain or ache, 
browache, headache, conjunctival hyperemia and allergic lid reactions. 
Adrenochrome deposits in the conjunctiva and cornea after prolonged 
epinephrine therapy have been reported. Epinephrine has been reported 
to produce macular edema in some aphakic patients and should be 
used with caution in these patients. 

Precautions: Epinephrine in any form is relatively uncomfortable upon 
instillation. However, discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dila- 
tion of the pupil may trigger an acute attack of glaucoma. 

Dosage and administration: The usual dosage is 1 mist application 
once or twice daily. However, the dosage should be adjusted to meet the 
needs of the individual patients. This is made easier with MISTURA E 
available in four strengths. 

When used according to the accompanying directionsforuse, each ap- 
plication delivers approximately 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discolors or 
a precipitate forms it should be discarded. Not for injection 


How supplied: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml. 
mist dispensing bottles. 

REFERENCES 

1. Becker, B., Pettit, TH. and Gay, A.J.: Arch. Ophth. 66:219, 1961 

2. Ballentine, E.J., and Garner, L.L.: Arch. Ophth. 66:314, 1961 

3. Kolker, A.E., and Becker, B.: Arch. Ophth. 79:552, 1968 

MISTURA ? P Pilocarpine Hydrochloride Ophthalmic 
Solution Sterile 

Contains: Pilocarpine HCI 2%, 1%, 2%, 3%, 4%, with: benzalkonium 
chloride 1:25,000 as a preservative sodium acetate, disodium edetate, 
sodium chloride, and purified water. 

Indications: MISTURA P pilocarpine HCI is indicated for: 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mydriasis in an acutely glaucomatous situation. 
3. Use following treatment with cycloplegics to reverse mydriasis. 
Precaution: Undesirable side reactions to MISTURA P are rare; 
however, on prolonged use, classic mucosal sensitization to pilocarpine 
may occur. 

Dosage and administration: 

1. For glaucoma, the recommended dosage is 1 mist application two to 
four times a day of the selected concentration; patient response may be 
variable. 

2. To aid in emergency miosis, 1 mist application of the higher concen- 
trations should be used. 

3. The dosage and strength required to reverse mydriasis depends on 
the cycloplegic used. 

When used according tothe accompanying directions for use, each ap- 
plication delivers approximately 1.7 drops of MISTURA P. 

How supplied: MISTURA P pilocarpine НСІ 2%, 1%, 2%, 3%, 4%, 15 
available in sterile 15 ml. mist dispensing bottles. 


LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965. 
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something 
уоп Сап lean on... 


The Chan WRISTREST 


is arevolutionary addition to 
ophthalmic surgery. 


No longer must the surgeon or his assistant E 
be forced to depend on his own arm-shoulder 
muscle tension or a portion of the patient's anatomy 
during delicate surgery. 


Y 


The WRISTREST, precision manufactured by Diversa- 
tronics, Inc., adjusts quickly to any height or position. 
It removes or swing-tilts instantly away. Adaptable to 
all operating tables or stretchers, the stabilizing base 
is firmly anchored under the O.R. mattress by the pa- 
tient's own weight. Portable—sturdy anc autoclavable 
—it is as essential to microsurgery as to general oph- 
thalmic use. 


The surgical drape forms a natural valley between the 
WRISTREST and the patient's head preventing instru- 
ments from falling to the floor. 


Each Chan WRISTREST comes with an autoclavable, 
polyether foam Diversatronics Surgical Headrest... 
steady, adjustable and comfortable. Experience rock- 
solid arm support which frees every manipulative 
nerve and muscle for surgical procedures. 


Call or write today: Mr. David Keeler, Broomall, Pa. or 
Mr. Wally Parama, West Coast. 


É { PRICE $325. 


L KEELE 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
Be 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0208 








INTRAOCULAR 


LENS IMPLANTATION 
COURSE 


SANTA MONICA HOSPITAL MEDICAL CENTER 


The purpose of this two-day course is to teach 

the surgeon the technique of Intraocular Lens Implantation, 
using the intracapsular, extracapsular or 
phacoemulsification method of cataract extraction. 


TOPICS 
Actual Surgical Demonstrations 


Video Observation of Conventional 
Techniques 


Pre-Operative Care 

Post-Operative Care 

Indications 

Contra-Indications 

Complications 

Lens Strength Calculations 

Ultrasound Lens Strength Calculations 


Post-Operative Examination of 
Operated Cases 


Animal Surgery (lens implantation— 
animal eyes) 


Surgical Instrumentation 
IOL Ordering 
Third Party Billings 


FACULTY 


JOHN J. DARIN, M.D. 

DONALD DICKERSON, M.D. 
JOHN GILMORE, M.D. 

ROBERT HARE, M.D. 

KENNETH J. HOFFER, M.D. 
OTTO H. JUNGSCHAFFER, M.D. 
JEREMY E. LEVENSON, M.D. 
DENNIS SHEPARD, M.D. 


Prominent guest lecturers will 
participate in each course. 


DATES 

Courses will be presented on: 
[] August 1-2, 1975 

[] October 3-4, 1975 

[] November 7-8, 1975 

[] December 5-6, 1975 


FEE: $500 


For additional information please write or call Jeanne Harris at 


CHARLIE RUGGLES OPHTHALMOLOGY DEPARTMENT 
SANTA MONICA HOSPITAL MEDICAL CENTER 


1225 15th Street, Santa Monica, California 90404 = (213) 451-1511, Ext. 2148 








» THE MORNING DRY EYE PA A 


: ҮЕ? "mos 
Waking up to dry, sandy, burning eyes isn't pleasant . . . or of graphs оне то оаза 
necessary. by Milton Glaser 
of bir esee 

+} or whic acri-Lube 

Help your dry-eyed patient awaken comfortably by recom- adjunctive therapy 
mending bedtime instillation of Lacri-Lube® sterile ophthalmic VPN 





ointment. 


Lacri-Lube forms a thin film over ocular tissues to mimic the 
natural lipid layer of the tears. All night long that film lubri- 
cates andretards evaporation of the aqueous tear components. 


And while Lacri-Lube is helping you relieve dry-eye problems, 

b it won't create any new ones. Lacri-Lube is sterile, bland, non- 
medicated and pressure-filtered to minimize the risk of long 
term use in chronic conditions. 


Recommend Lacri-Lube sterile ophthalmic ointment for your 
patients with dry eyes. Or as an adjunct in the therapy of any 
eye threatened by exposure, dehydration or desensitization. 
... All it can do is help. 


AIlERGAN irvine, California 92664 
<>. 
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The first 
5 years 
are onus 


Now the Mentor* Slit Lamp is 
guaranteed — parts and service — for 
three years. We're that confident 

of its mechanical precision and its 
optical excellence. 


Meanwhile the list of accessories 
keeps growing: A Hruby Lens, a sim- 
ple inexpensive camera, a slide viewer 
attachment for quick comparison 

of recorded pathology with patient 
condition, an illumination inclinator, 
and the Goldmann Applanation 
Tonometer. 


Ask us for complete information and 
demonstration. Mentor Division of 
Codman, Randolph, Mass. 02368. 
(617) 961-2300. 


Mentor 


"Trademark US. Pat. Pending 
©1975 Codman & Shurtleff, Inc 








eT a ee ттр PR шир TTT aE EP PE ST eee. атр) 
per n^ ; 


* 








Accommodative esotropia may prevant 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE” 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma—Chronic open-angle glaucoma. Subagute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia—Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. à 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinyicholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyis recommended priortoinitiation oftherapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional cardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens apacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


хеше, The Ophthalmos Division 
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Before prescribing, see complete prescribing information in SK&F literature 
or PDR. The following is a brief summary. 

Indications: Only in the treatment of herpes simplex keratitis. 

Description: 'Stoxil' Ophthalmic Solution contains idoxuridine (5-iodo-2'- 
deoxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile wren packaged. Pre- 
served with thimerosal, 1:50,000. 'Stoxil' Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg./gram) in a petrolatum base. (White petrolatum and 
liquid petrolatum are inactive ingredients.) 

Contraindications: Contraindicated in patients with known or suspected 
hypersensitivity to any of its components. 


Warning: Usage in Pregnancy—Idoxuridine should be administered with 


Precautions: Some strains of herpes simplex appear to be resistant. If there 
is по response in epithelial infections after 7 or 8 days cf treatment, other 
forms of therapy should be considered. 

The recommended frequency and duration of administration should not be 
exceeded. 


'Stoxil is not effective in corneal inflammations in whica the virus is not 
present. 


Corticosteroids are usually contraindicated in herpes simplex keratitis. 
Boric acid should not be used during the course of therapy. 
'"Stoxil Ophthalmic Solution should not be mixed with othe- medications. 


Adverse Reactions: Occasionally, irritation, pain, pruritus, inflammation, 
edema of the eye or lids and, rarely, allergic reactions have been reported. 
Photophobia has occurred. Occasionally, corneal clouding, stippling and 
small punctate defects in the corneal epithelium have besn observed. The 
punctate lesions may be a manifestation of the infection. 


How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes. 


Stability: The Solution should be stored in refrigerator until dispensed. 
'"Stoxil' Ophthalmic Ointment does not require refrigeration. 
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Day and Night 
Stoxil 
works against 
Herpes Simplex 
Keratitis 


two dosage forms for 
patient convenience 


Ointment 
(Applications q4h and h.s.) 


Solution 
(Applications hourly and 
every two hours at night) 


Smith Kline & French Laborateries 


Division of SmithKline Corporation 
Philadelphia. Pa. 19101 





OPHTHALMOLOGY 
NEW RESIDENCY PROGRAM 
IN NORTHEASTERN MEDICAL 
SCHOOL 


STARTING JULY, 1975. 


INTERESTED PHYSICIANS 
MUST HAVE COMPLETED 
INTERNSHIP. 

SEND CURRICULUM VITAE, 
LETTERS OF 
RECOMMENDATION AND 
PHOTOGRAPH TO 


ADMINISTRATOR 
5001 FRANKFORD AVE. 
PHILADELPHIA, PA 19124 





Columbia University 
College of Physicians and Surgeons 


NEW YORK, N.Y. 
and the Edward S. Harkness Eye Institute 


POSTGRADUATE COURSE 


EVALUATION AND MANAGEMENT 
OF OCULAR AND ORBITAL TRAUMA 


SATURDAY, JUNE 21st, 1975 


Directed By: D. Jackson Coleman, M.D. 
Stephen L. Trokel, M.D. 


Guest Speaker: Robert Machemer, M.D. 


Faculty: Arthur Gerard De Voe, M.D. 
Robert M. Ellsworth, M.D. 
$75.00 William C. Cooper, M.D. 


For information and application write Jose M°? Ferrer, Jr., 
M.D., Associate Dean, 630 West 168th Street, New York, 
NeW York 10032 





Pilocar’ 
Twin Pack 
(pilocarpine hydrochloride)’ . 


classic for the 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solu- 

tions are buffered, stabilized solutions of 
pilocarpine hydrochloride and hydroxy- Y 
propyl methylcellulose. The solutions are 
available in concentrations of 0.5%, 1%, 2%, 
3%, 4% and 6% pilocarpine hydrochloride. 
All the concentrations, in addition to the 
respective amount of the pilocarpine, 
contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution 
containing potassium chloride, boric acid 
and sodium carbonate. 

ACTION: As a miotic for treatment of 
glaucoma, especially open angle glaucoma. 
INDICATIONS: As a miotic in the treatment 
of glaucoma, more specifically, the chronic 
simple glaucoma of the open angle type. 
While the closed angle glaucoma differs 
completely from the open angle glaucoma, 
Pilocar Ophthalmic may be used to relieve 
the tension in patients seen early, during 
hospital diagnostic tests, and prior to 
surgery. The most prevalent clinical appli- 
cation for Pilocar is in the treatment of A 
glaucoma simplex (open angle or chronic 
glaucoma). Pilocar acts as a miotic to con- 

tract the pupil and reduce the intraocular 
pressure, thereby attaining the desired relief. 

In acute glaucoma, the objective aims at 
opening the anterior chamber to lower 
intraocular pressure by medical means, i.e., 
Pilocar, for at least 12 hours prior to 

emergency surgery. 

WARNING: For topical ophthalmic use 

only. If signs of sensitivity develop during 
treatment or irritation persists or increases, 
patient should be advised to discontinue 

use and consult prescribing physician. 

DOSAGE AND ADMINISTRATION: The 

initial dose is one or two drops. This is x 
repeated up to six times daily depending on 
individual response. During acute phases, 

the miotic must also be instilled into the 
unaffected eye, as it may be subject to an 

attack of angle closure glaucoma. The 
frequency of instillation and the concen- 

tration of the Pilocar depends on the 

severity of the glaucoma and response of 

the patient. The ophthalmologist must 

ascertain just how much miotic is necessary 

for each individual patient. 

HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2—15 ml. plastic squeeze dropper tip 
bottles—0.5%, 1%, 2%, 3%, 4% and 6% 
pilocarpine HCI. Also available in single 

15 ml. plastic squeeze dropper tip bottles... 4 
same concentrations. . 


SMP Division 


Cooper Laboratories (P.R.), Inc. ww 
San German, Puerto Rico 00753 COS-139 








Glaucoma _ 
Savings! 
Plan 


Cost is a troubling concern for today’s senior 
citizens. And cost of long-term medication can be 
especially worrisome for the glaucoma patient. 

So, why not help ease the cost burden by 
prescribing Pilocar* Twin Pack. 





Pilocar Twin Pack saves money 

Offers a full 30 ml. of pilocarpine in two 
convenient 15 ml. bottles. 

Available at a price lower than 30 ml. bottles 








of most other brands. 


Pilocar Twin Pack saves worry 

Offers obvious advantages over a single 30 ml. 
size bottle. Patients can pack one in their pocket or 
handbag...leave one conveniently at home. 

Also, the small bottles help maintain sterility 
of the solutions. 

In short, it’s easy to see how patient dividends 
add up with Pilocar Twin Pack. 
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Here’s what you can expect from our 


-AYDROCURVE 


(hefilcon A) 


Contact Lens PHP* 


The lathe-cut, soft hydrophilic contact lens 
from Soft Lenses, Inc. 


First, you can expect a high quality finished product. Each lens is lathe-cut 
from a button of highly stable three-dimensional polymer. 

It is hydrated under stringent controls and subjected to thorough quality 

v" assurance checks. All lenses are shipped to you in sterile vials. 

You can expect good results from the unique advantages of our small trial 
fitting set. In fact, you can get started with our standard nine-lens set. 

Yet this selection offers you a wide range of base curves and diameters. 
Enough to satisfy the majority of fitting problems in the correction of ametropia. 

And only a few ancillary products are required. 

With expanded production and our new computer system, you can expect 
prompt attention to shipments, even the biggest ones. Of course, you always 
have direct communication with Soft Lenses, Inc., through our toll free 
numbers. 

Our staff does virtually all the paper work. Technical representatives are 
also available in some areas. 

To get complete information about HydroCurve® products and supplies, 
call now, toll free (800) 854-2790—in California (800) 542-6000. We're 
expecting your call. 


* HYDROCURVE 
The versatile one 


C» From Soft Lenses, Inc. а 


А division of Continuous Curve Contact Lenses, Inc. 
8006 Engineer Rd., San Diego, CA 92111 à 
ee prescribing information 


HydroCurve® Soft Lenses, Inc. *PHP (U.S. Pat. 3,721,657) Trade Mark of Automated Optics, Inc. which follows overleaf. 


HYDROCURVE* (hefilcon A) CONTACT LENS 


fabricated from PHP* polymer (poly (2-hydroxyethyl methacrylate) 
46% Water 54%) 
DESCRIPTION—The HytiroCurve? (hefilcon A) Contact Lens PHP* is 
a hemispherical shell of approximately 14 mm. chord diameter and 0.1 
to 1.0 mm. thickness. It consists of 4696 poly (2-hydroxyethyl 
methacrylate) and 5496 water by weight when immersed in normal 
saline. 
ACTIONS-—In its hydrated state a HydroCurve® (hefilcon A) Contact 
Lens PHP* becomes soft and pliable. When placed on the human 
cornea the hydrated lens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43. 
INDICATIONS—HydroCurve® (hefilcon A) Contact Lenses PHP* are 
indicated for the correction of visual acuity in persons with nondiseased 
eyes who have spherical ametropias; refractive astigmatism of 1.50 
diopters or less and/or corneal astigmatism of 2.00 diopters or less. 
CONTRAINDICATIONS—HydroCurve® (hefilcon A) Contact Lenses 
PHP* are contraindicated by the presence of any of the following 
conditions: 
1. Acute and subacute inflammations of the anterior segment of the 

eye. 
2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal secretion 
4. Corneal hypoesthesia. 
5. Any systemic disease which may affect the eye or be exaggerated by 

wearing contact lenses. 
WARNINGS 
Medicants and Eye Drops: The HydroCurve® (hefilcon A) Contact 
Lens PHP* must be stored ONLY in BOILNSOAK® Solution. No 
ophthalmic solutions or medicants, including conventional contact lens 
solutions, can be used by HydroCurve® (hefilcon A) Contact Lens 
PHP * wearers prior to or while the lens is in place on the eye. Also, no 
solutions, including conventional contact lens solutions, other than 
BOILnSOAK? and the recommended cleaners BOILNSOAK® or 
Pliagel® or Soft/Mate® may be used on the HydroCurve® (hefilcon A) 
Contact Lens PHP* when the lens is off the eye. 
Abrasions and Infections: If the lenses become less comfortable to the 
wearer than when they were first placed on the wearer's corneas, this 
may indicate the presence of a foreign body. The lens should be 
removed immediately and the patient examined. If any eye abrasion, 
ulceration, irritation or infection is present, a physician should be 
consulted immediately. 
Lens Sanitation: Patients must adhere to recommended daily sanitary 
care of the HydroCurve® (hefilcon A) Contact Lenses PHP*. Failure to 
follow this procedure may result in development of serious ocular 
infections. 
Wearing Restrictions: The HydroCurve® (hefilcon A) Contact Lens 
PHP* should be removed before sleeping or swimming or in the 
presence of noxious and irritating vapors. 
Visual Blurring: When visual blurring occurs the lens must be removed 
until the condition subsides. 
PRECAUTIONS 
Storage: HydroCurve? (hefilcon A) Contact Lenses PHP* must be 
stored ONLY in BOILnSOAK® Solution. If left exposed to air, the lenses 
will dehydrate. If a lens dehydrates, it should be soaked іп ВОІ пЅОАК® 
Solution until it returns to a soft, supple state. 
Cleaning and Disinfecting: HydroCurve? (hefilcon A) Contact Lenses 
PHP* must be BOTH cleaned and disinfected daily. One procedure 
does not replace the other. CLEANING is necessary to 
remove mucus and film from the lens surface. This can be 
accomplished by using either BOILNSOAK® or Pliagel® or 
Soft /Mate® on a daily basis. Excessive deposits may damage 
the lens; therefore, if this occurs, review care of lens with 
patient. 

with the Hydrotherm® 

Patient Unit and BOILnSOAKe Solution 
has been shown to prevent the growth 
of certain organisms, namely 
Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida 
albicans, and Herpes simplex, on the 
lens and in the HydroCurve® Carrying 
Case with the porta-FLOW& 
Transfer Unit (basket). 

HydroCurve? (hefilcon A) 
Contact Lenses PHP* must be 
cleaned daily with fresh BOILnSOAK* 
or Pliagel® or Soft/Mate.® Fresh 
BOILnSOAK® Solution must be used 
daily for storing the lenses. The 
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HydroCurve® Carrying Case must be emptied and refilled with fresh 
BOILNSOAK® Solution just before disinfecting the lenses. 

If a Hydrotherm® Patient Unit is not available for disinfecting the 
lenses, the lenses must be boiled in their carrying case in a pan of water 
for 15 minutes. 

Hygiene: Patients must be instructed to wash and rinse hands 
thoroughly, and dry with a lint-free towel before handling the lenses. 

Cosmetics, lotions, soaps and creams must not come in contact with 
the lenses since eye irritation may result. If hair spray is used while the 
lenses are being worn, the eyes must be kept closed until the hair spray 
has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution and wait at 
least one hour before replacing the lenses. Too early replacement may 
allow the lenses to absorb residual fluorescein irreversibly. 

ADVERSE REACTIONS Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact lens 
solution containing preservatives. 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of the patient 
sleeping with the lens on or wearing a hypotonic lens. If a lens adheres 
for any reason, patients may be instructed to apply a few drops of 
BOILnSOAK® Solution and wait until the lens moves freely before 
removing it. 

Rainbows or halos around objects or blurring of the vision may occur 
if the lenses are worn continuously for too long a time. Removal of the 
lenses and a rest period of at least one hour generally relieves these 
symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are not 
normal; if these symptoms occur, the patient should be examined to 
determine their cause. 

DOSAGE AND ADMINISTRATION Conventional methods of fitting 
contact lenses do not apply to HydroCurve® (hefilcon A) Contact 
Lenses PHP* For a detailed description of the fitting technique, refer to 
the HydroCurve® Fitting Guide, additional copies of which are available 
from: Soft Lenses, Inc., 8006 Engineer Road, San Diego, California 
92111. 

There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to the patient: 


Maximum Wearing Time 
(Continuous Hours) 


Maximum Wearing Time 
(Continuous Hours) 

8 

8 
10 
12 
14 
15 

all waking hours* 


Day 
8 


Da 
1 
2 
3 
4 
5 
6 
T 


*Lenses should never be worn 24 hours a day. 


Care must be taken on the initial visit to assure that the patient is 
supplied with a HydroCurve® Patient Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact lens, 
regular recall visits are necessary to assure patient health and 
compliance with instructions. 
In Use Durability: With normal use and patient 
care, HydroCurve? (hefilcon A) Contact 
" Lenses PHP* have been shown to be 
- durable for a minimum of one year. 
HOW SUPPLIED—Each lens is 
supplied sterile in a glass vial 
containing sterile normal saline 
solution. The glass vial is marked with 
the base curve, dioptric power, 
diameter, thickness and the 
manufacturing lot number of the lens. 
To assure proper lens care and 

handling, each HydroCurve® patient 
: must be supplied with a complete 

T HydroCurve® Patient Care Kit. 
e The HydroCurve® Patient Care Kit is 
> a package required for lens cleaning, 

disinfecting and storing consisting of 


the following: 

porta-FLOW® Transfer Unit (basket) Cat. #1001 
HydroCurve® Carrying Case Cat. #1002 
Hydrotherm® Patient Unit Cat. #1003 
BOILNSOAK® Solution Cat. #1004 


Pliagel* Sterile Cleaner (optional) or Cat. #1005 
Soft/Mate® Sterile Cleaner (optional) Cat. # 1006 
Patient Instructions Cat. #1007 


HydroCurve® Soft Lenses, Inc. *PHP (U S. Pat. 3,721,657), Trademark of Automated Optics, Inc. Soft Lenses, Inc. is a division ot Continuous Curve Contact Lenses. Inc. 8006 Engineer Road, San Diego, California 92111. © 1974 Continuous Curve Contact Lenses, Inc. 
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Isopto THE 
cd BENCHIVIARK 


s à Year after year, Isopto* Carpine is the stand- 
MU ard by which other pilocarpines are judged. 

The fact remains that Isopto Carpine /s unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the lsopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

Isopto Carpine comes in the widest range of strengths 
available—sterile solutions from 4% to 10%, including a new 
11296 strength. Supplied in 15ml-and also 30ml Drop-Tainer® 
Dispensers for maximum economy. 


Description: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hy- 
‘` drochloride 0.25%, 0.5%, 1%, 1.5%, 2%, 3%, 4%, 596, 6%, 8%, or 10%. Preservative: 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. Inac- 
tive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Sodium Citrate (to adjust 
pH in 1%, 1.5%, 2%, and 6%), Citric Acid in 0.25% and 0.5% (to adjust pH), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops 
in the eye(s) 3 to 4 times daily. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. L. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 


ISOPTO СААРІМЕ 


IPILOCARPINE НО ы же с” 


A First for Glaucoma 
= . 
9 dedicated to advances in ophthalmic therapy 





EPIFRIN® 


(l-epinephrine) ophthalmic solution 
0.2596 *, 0.5%, 196, 2% 


Indications: Chronic simplesglaucoma. 
Contraindications: Should not be used in patients 
who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute 
attack. 


Warnings: Undesirable side reactions may include: 


eye pain or ache, browache, headache, 
conjunctival hyperemia and allergic lid reactions. 


Adrenochrome deposits in the conjunctiva and 
cornea after prolonged epinephrine therapy have 
been reported. Epinephrine has been reported 
to produce macular edema in some aphakic 
patients and should be used with caution in 
these patients. 

Precautions: Epinephrine in any form is relatively 
uncomfortable upon instillation. However, 
discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a 
narrow angle since dilation of the pupil may 
trigger an attack of glaucoma. 


Dosage and Administration: The usual dosage is 1 
drop in the affected eye(s) once or twice daily. 
However, the dosage should be adjusted to meet 
the needs of the individual patients. This is made 
easier with Epifrin available in four strengths. 
Note: Protect from excessive light and heat. 

If the solution discolors or a precipitate forms it 
should be discarded. Not for injection. 

How Supplied? 0.2595 strength available in 15 cc. 
plastic dropper bottles. 

0.5%, 1.0% and 2.0% in 5 cc. and 15 cc. plastic 
dropper bottles. On prescription only. 


IRVINE, CALIFORNIA 
POINTE CLAIRE, P.G. CANADA 
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Now there are 3 

- epinephrine products 
that are both 

comfortable and stable. 
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They're all named Epinal 


NDC 65-0264-07 








NDC 65.0269-75 


1% 
EPINAL® 


| EPINEPHRYL 
BORATE 
АРЕС 


^B aam) 


“4% strength —Now you can prescribe Epinal comfort and stability in a third 
epinephrine strength — 14% — to help you meet individual patient requirements. 


Comfort...without sacrificing stability —There’s virtually no stinging, no burn- 
ing, no excessive tearing with Epinal. Because Epinal is a borate salt that is formulated at 
approximately the pH of tears. Also, it’s the only epinephrine to provide the soothing, lubri- 
cating properties of the Isopto' Vehicle...for added comfort and greater corneal contact time. 


Stability...without sacrificing comfort— The unique Epinal antioxidant system* 
protects against oxidative discoloration and helps eliminate problems resulting from epine- 
phrine breakdown during normal use. 


Maximum patient acceptance — Patients are less likely to be apprehensive about 
therapy...thanks to Epinal efficacy, comfort and stability. 

Description: A sterile ophthalmic solution. Each ml contains: Active: Epinephryl Borate equivalent to Epinephrine 0.25%, 
0.5%, or 1.0%. Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropy! Methylcellulose Solution. Inactive: 
Ascorbic Acid, Acetylcysteine, Boric Acid, Sodium Carbonate (to adjust pH), Purified Water. Contraindications: Narrow 
angle glaucoma. Precautions: Use with caution in patients with hypertensive cardiovascular disease. For ophthalmic use 
only. Not for injection. Adverse Reactions: Prolonged use may produce extracellular pigmentation. On rare occasions, 
systemic side effects have been observed suck as headaches, palpitation, pallor, tachycardia, trembling, and perspiration. 
Stinging may occur with rebound redness after instillation. Dosage: 1 or 2 drops in the eye(s) 1 to 2 times daily. (1/74) 


*Acerylcysteine/Ascorbic Acid (patent pending) 


* f 

Epinal; /,1°(epinephryl borate) 
stability and comfort in every drop 

Alcon Laboratories, Inc., Fort Worth, Texas 76101 dedicated to advances in ophthalmic therapy 
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Мом, Iris fluorescein photography. From the developers 
of fundus fluorescein photography. From Zeiss. 


Another Zeiss First. We were first to bring you an in- 
strument for fluorescein angiography of the ocular fundus. Now 
we have developed a slit lamp accessory for fluorescein angiog- 
raphy of the iris. Easily attached to the Zeiss Slit Lamps 
100/16 or 125/16 or to the Photo Slit Lamp, this special illu- 
minator with flash tube, ignition unit and power supply lets you 
utilize one of the newest diagnostic techniques in ophthalmol- 
ogy. 


Use one power supply for two instruments . . . If you 
already have a Zeiss Slit Lamp or Photo Slit Lamp and a Zeiss 
Fundus Camera with Fundus Flash 2 or Power Supply 260, all 
you need to do both iris and fundus fluorescein photography are 
the illuminator and a switchbox. Simple. Easy to operate. And, 


since Zeiss Optics are the world’s greatest optics, you are as- 
sured of excellent photographs. 

For photography of the anterior segment of the eye. 
Not only is iris fluorescein photography valuable for diagnosis 
of disorders of the iris, but it has been used to validate & con- 
firmative diagnosis of diabetes. Iris fluorescein photography is 
expected to become one of the most sophisticated diagnostic 
techniques in medicine. 

Send for more information. Write: Саг! Zeiss, Inc., 
444 Fifth Avenue, New York, N. Y. 10018. Or call (212) 
730-4400. In Canada: Carl Zeiss Canada Ltd., 45 Valleybrook 
Drive, Don Mills, Canada M3B 2S6. Or call (416) 449-4660. 

Nationwide service. 


BRANCH OFFICES: ATLANTA, BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, О. С. 


Iris Fluorescein Study, photographed by the 
Ophthalmic Photo Unit, New York Medical College, New York City. 


Fluorescein angiogram of a diabetic retinopathy, 
revealing a gross vasculopathy in mícro and macro vessels. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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Again, Zeiss makes fundus photography 
. even more automatic and economical. 


New Fundus Flash 3 


(Also available for your present fundus camera). 

Only % the size of previous models, this table-top power 
supply is so lightweight it doesn't even need handles. Yet 
it contains a 4-level variable electronic flash tube excitor, 
an automatic camera sequencing selector, a drive generator 
for the Allen Stereo Separator, a continuously variable Fixation 
Device intensity regulator, and much more. 


New fully electronic data system — The Dataphot 


There's an automatic print-out of both time and patient 
identification number on each frame. The time can be recorded 
either in seconds and tenths of seconds or in minutes and 
tenths of minutes; and the patient identification number can 
be so set that one patient always has the same number — no 


cross referencing ever needed, no Friday afternoon confusion. 
New eyepiece heads 

Either a beam-splitter system or a solenoid-activated 
mirror that flips in and out in a fraction of a second... lets 
you view the fundus practically continuously... frees «your 
hands for other tasks. 

This is not just a fundus camera, but a fundus camera 
system — for complete details, write Carl Zeiss, Inc., 444 Fifth 
Ave., New York, N. Y. 10018. Or phone (212) 730-4400 

In Canada: 45 Valleybrook Drive, Don Mills 405, Ont., 
M3B 256. Or call (416) 449-4660. 


Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS 
ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 


Diabetic retinopathy O.S. 30.4 sec. after injection; photographer, Rita R. Harris, Div. of Ophth., Stanford School of Medicine; Douglas R. Jacobson, M.D. 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, Henry 
F. Allen, MD, 243 Charles St, Boston 02114. Manuscripts are re- 
ceived with the understanding that they are not under simultane- 
ous consideration by another publication. Accepted manuscripts 
become the permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

О All accepted manuscripts are subject to copy editing. The 
author will receive an edited typescript and layout rather than 
galley or page proofs for approval. The author is responsible for 
all statements in his work, including changes made by the copy 
editor. 

O Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publication date approximately one month in advance. Order re- 
prints at the time the typescript is returned after editorial pro- 
cessing. Specify address to which requests for reprints should be 





— . sent. 


O Submit an original typescript and two high quality copies of 

the entire manuscript, including short communications such as let- 

ters to the editor, book reviews, announcements, etc. All copy (in- 

cluding references, legends, and tables) must be typed double- 

spaced on 22 x 28 cm (8% x 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 

O Titles should be short, specific, and clear. They should not ex- 
ceed 75 characters, including punctuation and spaces. A subtitle is 
often useful to shorten the main title. Provide a brief “running 
title” on each manuscript page. 

O The style of writing should conform to acceptable English us- 
age and syntax. Slang, medical jargon, obscure abbreviations, and 
abbreviated phrasing are to be avoided. 

C] Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the proce- 
dure(s) had been fully explained. 

C] Authors whose "first" language is not English should arrange 
for their manuscripts to be written in idiomatie English prior to 
submission. 

о Provide an abstract (135-word maximum) of the article. 
The abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 
mary. 

O List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communications should not 
be listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in In- 
dex Medicus), (4) volume number, (5) inclusive page numbers, and 
(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal's punctuation and sequence style 
preference in previously published reference listings. 4 
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Effective with the January 1975 issue, the provision of gratis off- 
prints (tearsheets) of articles to authors was discontinued. This 
decision was made because of the substantial and increasing cost 
of that service. Authors may continue to order reprints in accord- 
. ance with the form sent to them during the processing of their 
manuscripts. 


O Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

О All measurements must be in metric units. English units may 
also be given parenthetically if the measurements were originally 
done in English units. 

O Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the Ак- 
CHIVES. If intended for publication, such letters should be clearly 
marked "For Publication." 

О Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnifieation and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 x 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

O An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

© A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 х 28 ст (8% x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

© Tables should be arranged so that when printed they will not be 
wider than three columns of AncHIVES body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: "Table 6.—Results of Blood Coagulation Studies." 
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MURO 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


* Reduces fluid spillage 


* Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street • Quincy, Mass. 02169 
Area.Code 617 • 479-2680 





ШҮ 
еа Адыл Лл RAS АА, 


С ЫЫ: 
SE 


^. — Mmm an menos 


7" pj a 
LR 


LU 








When a highly potent 
long-acting miotic 
is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE | MSD) 


* Needs no refrigeration 
* Needs no reconstitution 
* Needs no eyedropper 
* Stable at room temperature 
forthree years 
HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 
in active uveal inflammation, and in 
most cases of narrow-angle glaucoma. | 











When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE| MSD) 


* Oral carbonic anhydrase inhibitor 

* Partially suppresses secretion of 
aqueous humor 

* Best used as adjunctto miotics 

* Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

* Lowered intraocular pressure may be 
maintained for 6 to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 

or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 
to increase their alveolar ventilation since 
their acidosis may be increased. 














For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please see following page. 














OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


DEMECARIUM BROMIDE’ MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal inflammation; most 
cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution to patients with 
myasthenia gravis who are on systemic anticholinesterase therapy; con- 
versely, systemic anticholinesterase drugs for myasthenia gravis should 
be added cautiously. Succinylcholine should be administered with extreme 
caution before or during general anesthesia, because of possible respira- 
tory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neo- 
nate. During pregnancy weigh potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do not use, or 
use cautiously, when an intraocular inflammatory process 15 present. 


Compression of the lacrimal sac during and following instillation for a 
minute or two minimizes drainage into the nasal chamber. Wash hands 
immediately after instillation. Discontinue use if salivation, urinary incon- 
tinence, diarrhea, profuse sweating, muscle weakness, respiratory difficul- 
ties, shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and pesticides 
(gardeners, organophosphate-manufacturing plant or warehouse workers, 
farmers, residents of communities which are undergoing insecticide spray- 
ing or dusting, etc.) should be warned of added systemic effects possible 
from absorption through the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing changes may be advisable. 

Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchial asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epi- 
lepsy, parkinsonism, and other disorders that may respond adversely to 
vagotonic effects. Use extreme caution before intraocular surgery because 
of the possibility of hyphema. 

Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and erythro- 
cytes, with resultant systemic effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, brow ache, headache, and induced myopia 
with visual blurring; activation of latent iritis or uveitis; retinal detach- 
ment has been reported occasionally. Iris cysts may form, enlarge, and ob- 
scure vision, more frequently in children; cysts usually shrink when the 
miotic is discontinued but, rarely, may rupture or break free into the 
aqueous. Frequent examination is advisable. 

Prolonged use may cause conjunctival thickening and obstruction of 
nasolacrimal canals. If systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vomiting, diarrhea,» dyspnea, 
bradycardia, cardiac irregularities), parenteral administration of atropine 
is (Чад. 0.4 to 0.6 mg or more for adults, proportionately less for 
children; artificial respiration may be required. Similar therapy is indicated 
for overdosage. 





Lens opacities have been reported, and routine slit-lamp examinations 
should accompany prolonged use. Paradoxical increase in intraocular pres- 
sure may occur and be alleviated by a mydriatic. 

Dosage and Administration: Initial titration and dosage adjustments must 
be individualized to obtain maximal therapeutic effect. Patient must be 
observed closely during initial period. If response is not adequate within 
first 24 hours, consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, consult pre- 
scribing information for full details. 

Supplied: In 5-m! OCUMETER” Ophthalmic Dispenser containing 0.125 or 
0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative. 


For more detailed information, consult your MSD representative or see full pre- 
scribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 


TABLETS, 50 mg 


DARANIDE 


DICHLORPHENAMIDE MSD) 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels 
of sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 

Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 

Precautions: Potassium excretion is increased and hypokalemia may 
develop with brisk diuresis, when severe cirrhosis is present, or during con- 
comitant use of steroids or ACTH. Interference with adequate oral electro- 
lyte intake will also contribute to hypokalemia. Hypokalemia can sensitize 
or exaggerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treated by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 

Adverse Reactions: Side effects (characteristic of carbonic anhydrase 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, 
renal calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, 
thrombocytopenia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, dizziness, ataxia, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue. 
How Supplied: Tablets containing 50 mg dichlorphenamide 
each, in bottles of 100. 

For more detailed information, consult your MSD representative MERCK 


or see full prescribing information. Merck Sharp & Dohme. © 
Division of Merck & Co., INC., West Point, Pa. 19486 DOHME 
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- huewté- NEW and RECENT BOOKS 
CONTEMPORARY OCULOPLASTIC SURGERY 
Edited by Pierre Guibor, M.D. and Byron Smith, M.D. 
A selection of topics include: Dacryocystorhinostomy; Blowout Fracture Surgery; Medial Canthoplasty; 
Y Naso-Orbital Fractures; Cosmetic Blepharoplasty; Facial:Gunshot Wounds; Enucleation vs. Evisceration Lacrimal 
. Drainage Repair Following Trauma; Entropion and Ectropion Surgery; Tarsorraphy Surgery; Congenital Coloboma 
у Repair; Cryosurgery of Eyelid Carcinoma; Scleral Transplantation in Oculo-Plastic Surgery; and Surgical Treatment 
of Mucocele and Pyocele of the Lacrimal Sec and the Frontal Sinus. 
1974, Hardbound, 200 Pages, Heavily Illustrated 
ISBN 885372-07 0s 23007000 Мунын ы on ee AS г E SR ANNA ty Sacer ORDER NO. 369-A $17.95 
Ё CONGENITAL ESOTROPIA: MANAGEMENT AND PROGNOSIS 
By D. M. Taylor, M.D., F.A.C.S. 
"In reading this book it is difficult to avoid the feeling that one is seeing a milestone marked in the present, It is the 
most thorough and complete report to date and makes the first strong case for the effectiveness of early over late 
surgery." —Arch. Ophth./Vol.92, Oct. '74, Seventeen years in the writing. 
1973, Hardbound, Heavily Illustrated, 160 Pages 
ВОО ИЗОТ Peer o> 9.5 0p CERTA IS OB an ee ES ORDER NO. 274-A $12.45 
PROBLEMS AND TREATMENT OF CONTRACTED SOCKETS, 
EXENTERATED ORBITS AND ALKALI BURNS — VOL. | 
Edited by Pierre Guibor, M.D. and Henry Gougelmann 
The various dilemmas attendant to the three conditions are discussed and helpful, practical "how to” advice is 
offered to the Ophthalmologist-Ocularist team, 
Ж 1973, Hardbound, 192 Pages, Heavily Illustrated in Full Color 
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PROBLEMS AND TREATMENT OF ENUCLEATION, 

EVISCERATION AND EXPOSURE — VOL. 2 

Edited by Pierre Guibor, M.D. and Henry Gougelmann 

These articles focus on three important conditions and, continuing the theme of Vol. I, elicit an exchange of 
information and techniques which is not only refreshing, but also important to the final goal, the best possible 
treatment for patients with damaged orbits. 

1974, Hardbound, 240 Pages, Heavily Illustrated In Full Color 

IDE '0-8B372.5858:27 17.2. sg Ure О о EL S Mere iiir ORDER NO.326-A $17.95 








TECHNIQUES OF ANOPHTHALMIC COSMESIS 

Edited by Pierre Guibor, M.D. and Marsha Erickson Guibor 

Art and science, again, collaborate in articles dealing with new techniques of: Reduction of Upper Eyelid Ptosis; 
Anophthalmic Entropion and Ectropion; Prosthetics to Camouflage Enopthalmos and Bony Deformities; Prosthetic 
Restorations; Congenital Deformities; Neuro-fibromatosis; Considerations in the Aging Patient; Cosmetic 
Blepharoplasty; Managing Blunt Trauma; and others. 

Summer 1975, Approx. 250 Pages, Heavily Illustrated, Hardbound 

15BIN,0:88372:029-9 ^... 7E Le АВ ee eT tr > su e COMM ORDER NO. 433-A $17.95 









CONTACT LENSES: 

ADVANCES IN DESIGN, FITTING AND APPLICATION 

Edited by Joseph W. Soper 

Subjects covered include: Hard, Soft and Gas-Permeable Materials; New Methods of Corneal Measurement; 
Techniques for Patient Adaptation to Lenses; Optics; New Cataract Surgical Techniques; Medical Applications of 
Soft Lenses; and Ophthalmological Evaluation of Complications. A real “How to do it” book. 

1974, Hardbound, 200 Pages, Heavily Illustrated 

ВРО 8302-0647 A Me veran T gcn а Y yon AT M ed A Meo и га ORDER NO.368-A $16.50 
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Available From 
STRATTON INTERCONTINENTAL MEDICAL BOOK CORPORATION ° 


381 Park Avenue South, New York, New York 10016 and London 
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A. NEURO-OPHTHALMOLOGY 


January 6-9, 1976 


Diseases of the Optic Nerve and Chiasm 


Disturbances of Ocular Motility 
Neuro-physiology of Vision 
Guest Lecturers 

Dr. Alan Bird 

Dr. David Cogan 

Dr. William Hoyt 

Dr. Alfred Huber 

Dr. Norman Schatz 

Dr. George Udvarhelyi 

Dr. Frank Walsh 

Fee $300 - Residents $150 
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SYMPOSIUM B. 


BASCOM PALMER EYE INSTITUTE 
Department of Ophthalmology 
University of Miami School of Medicine 


ANNOUNCES ^ 


Programs to be held in conjunction with the scientific 
dedication of its new eye care facilities: 


BASCOM PALMER EYE INSTITUTE 
ANNE BATES LEACH EYE HOSPITAL 


at the Key Biscayne Hotel, Miami, Florida 
Open House Saturday and Sunday, January 10-11, 1976 


STRABISMUS SYMPOSIUM 





January 9-10, 1976 


Guest Lecturers 


Dr. Sal Cantolino 

Dr. Edward Dunlap 

Dr. Alfred Huber 

Dr. Arthur Jampolsky 
Dr. Marshall Parks 

Dr. John Pratt-Johnson 


Fee $150 - Resident $75 


A combined rate for both of the above meetings is offered at $400 for practitioners and $200 for residents 
upon application from their Department Head. 


C. VITREOUS-RETINAL-CHOROIDAL SYMPOSIUM 


January 12-15, 1976 


sent Concepts in Diagnosis and Treatment of Malignant Melanoma of the Choroid 
Macular Diseases - Diagnosis and Treatment 
Role of Vitreous Surgery in Perforating Injuries 


Dr. Thomas Aaberg 
Dr. Pierre Amalric 
Dr. Alan Bird 

Dr. August Deutman 
Dr. Ricardo Dodds 
Dr. Nicholas Douvas 


Guest Lecturers 


Dr. Robert Ellsworth 
Dr. Rudolph Kloti 

Dr. Edward Maumenee 
Dr. Ronald Michels 
Dr. H. Neubauer 

Dr. Stephen Ryan 


Dr. Gerd Meyer-Schwickerath 
Dr. Jerry Shields 
Dr. Paul Wetzig 
Dr. Lorenz Zimmerman 
and 
others 


Registration fee is $325 for practitioners and a special rate of $150 for residents. 


FACULTY OF THE UNIVERSITY OF MIAMI SCHOOL OF MEDICINE FOR THE ABOVE SYMPOSIA ARE: 


Dr. Douglas Anderson 
Dr. George Blankenship 
Dr. John Clarkson 

Dr. Victor Curtin 

Dr. Robert Daroff 

Dr. Noble David 

Dr. Louis Dell'Osso 

Dr. John Flynn 


Special reduced rates have been arranged with the Key Biscayne Hotel, 701 
the Council on Medical Education of 


33149. The program is accredited by 


Registration is limited. Check (U.S. dollars onl 
mailed to: Bascom Palmer Eye Institute, P.O. Box 520 


Dr. Richard Forster 
Dr. Dwain Fuller 

Dr. Donald Gass 

Dr. Joel Glaser 

Dr. Duco Hamasaki 
Dr. Robert Knighton 
Dr. Mary Lou Lewis 
Dr. Robert Machemer 


Dr. Don Nicholson 
Dr. Edward Norton 
Dr. Guy O'Grady 
Dr. Thorne Shipley 
Dr. Alfred Smith 
Dr. Lawton Smith 
Dr. Todd Troost 


Ocean Drive, Key Biscayne, Florida 
the American Medical Association. 
y) should be made payable to: *Neuro-Ophthalmology Course" and 
875, Biscayne Annex, Miami, Florida 33152. 
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Average applanation tonometry readings of 22 glaucoma patients 
treated first with pilocarpine drops— and then with pilocarpine mist 
(MISTURA* P Pilocarpine HCI).* 


TONOMETRY READINGS 
(mm/Hg) 


On drops prior Approximately 1 month Two to four months 
to treatment after start of after start of 
treatment with mist treatment with mist 


with mist 


R. eye L.eye R. eye L.eye R. eye 
18.2 18.5 49.0 18.2 
12-22 14-24 43-24 16-28 12-26 


47.9 


"Отоо Delivery System 


FACS, Stephen E. Kelly, МЇ 


ber, 1975 


Hold MISTURA between index 
fingerandthumb. With the eye 
closed, place top rim of the 
lid-retractor (eyescope) just 
above eyelash of upper lid 
and use it to gently retract the 
eyelid. 











Y 
z 


Gently retract the lid. Be sure 
ihat the bottom of the eye- 
scope rests on the orbital 
bone. Look up within the eye- 
scope. 


L.eye 
18.6 


12-24 


Briskly squeeze the thumb and 
index finger to deliver the 
medication as a fine mist of 
micro-drops. s 


id 


zi 
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46 patients with chronic simple open angle glaucoma who initially 
used pilocarpine drops and then changed to pilocarpine mist 
(MISTURA P Pilocarpine НСІ)? 


MEAN TONOMETRY READINGS (mm/Hg) AFTER TREATMENT WITH 
1% PILOCARPINE 2% PILOCARPINE 
(N=16) (N=30) 


Time of reading R. eye L.eye R. eye L.eye 
Drops 
Ast weekly visit 17 20 20 
2nd weekly visit 16 20 19 


Mist (MISTURA) 
3rd weekly visit 16 20 19 
4th weekly visit 16 20 19 


Data on file at Lederle Laboratories 


ifs a draw 


A better way to take a drop? 


In two recent studies;+ glaucoma patients were switched 
from pilocarpine drops to MISTURA” P Pilocarpine HCI. In 
both studies MISTURA P was shown to be therapeutically 
equivalent in the control of intraocular pressure. 

But MISTURA offers several unique advantages. 

Built-in lid-retraction to suppress the blink. Easy self- 
application. Full dose, on target delivery to avoid wasted 
medication. 

When you compare MISTURA to drops, consider 
convenience. 

pef. 
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Ophthalmic Spray Products 


LEDERLE LABORATORIES, A Division of American Cyanamid Co 
Pearl River, New York 10965 202-5 





Please see prescribing informotion on last page of this advertisement 





Ophthalmic Spray Products 


MISTURA® D 
Phenylephrine HCI 0.12% 
Ophthalmic Solution Sterile 


DESCRIPTION: MISTURA D is a decongestant that whitens the eye and relieves minor eye ir- 
ritations caused by hay fever, colds, dust, wind, swimming, sun, smog or hard contact lenses. 
CONTAINS: Phenylephrine НСІ 0.12% with: antipyrine 0.1%, sodium phosphate dibasic, 
sodium phosphate monobasic, disodium edetate, sodium acetate, sodium thiosulfate, 
benzalkonium chloride 1:25,000 and purified water. Hydrochloric acid or sodium hydroxide is 
added to adjust pH to approximately 6.75. 
DIRECTIONS: Use 1 mist application in the affected eye(s). May be repeated in 3 cr 4 hours 
as needed. 
When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA D. 
CAUTION: Should not be used in the presence of narrow-angle glaucoma. 
WARNING: If irritation persists or increases, discontinue use. Keep container tightly closed. 
NOTE: Not for use with the soft contact lens. 


HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev7/74 


MISTURA® D.Zn 
Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 


DESCRIPTION: Zinc sulfate 0.25%, phenylephrine HCI 0.12% with: benzalkonium chloride 
(0.0075%), polysorbate 80, sodium bisulfite, sodium citrate, sodium chloride, (and purified 
water). Sodium hydroxide is added to adjust pH to approximately 6.9. 
ACTIONS: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly astringent solution of 
zinc sulfate and phenylephrine that provides prompt symptomatic relief of ocular irritation by 
whitening the inflamed eye and reducing mucus. 
INDICATIONS: MISTURA D.Zn can be used when an astringent and decongestant is needed 
for relief of minor eye irritations such as those associated with hay fever, colds, dust, wind, 
sun, smoke, smog, swimming or hard contact lenses. 
CONTRAINDICATIONS: MISTURA D.Zn should not be used in the presence of narrow-angle 
glaucoma. 
WARNINGS: If irritation persists or increases, discontinue use and consult a physician. 
DOSAGE and ADMINISTRATION: Use 1 mist application in the affected eye(s). May be re- 
peated in three or four hours as needed. 

When used according to accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA D.Zn. 

NOTE: Keep container tightly closed. Not for use with the soft contact lens. 


HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev. 7/74 


MISTURA® C 
Carbachol 
Ophthalmic Solution Sterile 


CONTAINS: Carbachol 0.75%, 1.5%, 3% with: benzalkonium chloride 1:20.000, disodium 
edetate, sodium chloride, potassium chloride and purified water. Hydrochloric acid or sodium 
hydroxide is added to adjust the pH to approximately 5.6. 

ACTIONS: MISTURA C carbachol provides a more rapid and prolonged miosis than pilocar- 
pine and can lower intraocular pressure when other miotics have had to be replaced due to ir- 
ritation, insensitivity or insufficient potency. 

INDICATIONS: Effective in reducing intraocular pressure in open-angle or narrow-angle 
glaucoma. Particularly useful in eyes which have become irritated by or resistant to pilocar- 


pine. 
CONTRAINDICATIONS: Carbachol is contraindicated in the presence of corneal abrasion and 
should never be administered orally or by injection. Miotics are contraindicated where pupil- 
lary constriction is undesirable such as in acute iritis. 
PRECAUTIONS: Administer with caution if the epithelial barrier of the conjunctiva and cor- 
nea has been reduced by topical anesthetics, tonometry or trauma or if the patient is 
asthmatic. Headdche and ciliary spasm with resultant temporary decrease in visual acuity may 
occur. Dosage must be individualized to avoid aching of the eye and frontal headache caused 
by constriction of the iris sphincter and ciliary muscle spasm. 
DOSAGE and ADMINISTRATION: One mist application two to three times daily. However, the 
dosage should be adjusted to meet the needs of the individual patients. Th@ is made easier 
with MISTURA C available in three strengths. 

When used according to the accompanying directions for use, each application delivers ap- 
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proximately 1.7 drops of MISTURA C. 
HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev. 7/74 


MISTURA® E 


l-epinephrine 
Ophthalmic Solution Sterile 


DESCRIPTION: Contains: levo-epinephrine (as the HCI) 0.25%, 0.5%, 196. 2% with: 
benzalkonium chloride, sodium metabisulfite, disodium edetate, sodium chloride, hydrochloric 
acid qs ad pH approximately 3.0, and purified water 
ACTIONS: The capacity of MISTURA E /-epinephrine to decrease the aqueous inflow in 
open-angle glaucoma has been well documented. Studies have also shown that prolonged 
topical epinephrine therapy offers significant improvement in the coefficient of aqueous out- 
flow. (Becker! found that 55% of 72 patients showed a 50+% increase in outflow facility 
6-24 months after initiation of topical epinephrine therapy.) К 

MISTURA Е is effective alone in reducing intraocular pressure, and is particularly useful in 
combination with miotics for the difficult-to-control patients. The addition of MISTURA E to 
the patient's regimen often provides better control of intraocular pressure than miotics alone 
(Ballentine and Garner? indicated that with 80% of the uncontrolled open-angle glaucoma pa- 
tients control might be expected with the addition of topical epinephrine therapy.) 
INDICATIONS: Chronic simple glaucoma. 
CONTRAINDICATIONS: Should not be used in patients who have had an attack of narrow 
angle glaucoma since dilation of the pupil may trigger an acute attack. 
WARNINGS: Undesirable side reactions may include: eye pain or ache, browache, headache, 
conjunctival hyperemia and allergic lid reactions. Adrenochrome deposits in the conjunctiva 
and cornea after prolonged epinephrine therapy have been reported. Epinephrine has been re- 
ported to produce macular edema in some aphakic patients and should be used with caution 
in these patients: 
PRECAUTIONS: Epinephrine in any form is relatively uncomfortable upon instillation. 
However, discomfort lessens as the concentration of epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dilation of the pupil may 
trigger an acute attack of glaucoma. 
DOSAGE and ADMINISTRATION: The usual dosage is 1 mist application once or twice daily. 
However, the dosage should be adjusted to meet the needs of the individual patients. This is 
made easier with MISTURA E available in four strengths. 

When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA E. 

NOTE: Protect trom excessive light and heat. If the solution discolors or a precipitate 
forms it should be discarded. Not for injection. 
HOW SUPPLIED: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml. mist dispensing bot- 


tles. 
REFERENCES 
1. Becker, B., Pettit, T.H., and Gay, AJ.: Arch. Ophth. 66:219, 1961 
2. Ballentine, EJ., and Garner, L.L.: Arch. Ophth. 66:314, 1961 
3. Kolker, A.E.. and Becker, B.: Arch. Ophth. 79:552, 1968 Rev. 7/74 


MISTURA® P 
Pilocarpine Hydrochloride 
Ophthalmic Solution Sterile 


CONTAINS: Pilocarpine HCI 14%, 1%, 2%, 3%, 4%, with: benzalkonium chloride 1:25,000 as a 
preservative sodium acetate, disodium edetate, sodium chloride, and purified’ water. 
INDICATIONS: MISTURA P pi/ocarpine HCI is indicated for: 

1. The control of intraocular pressure in glaucoma 

2. Emergency relief of mydriasis in an acutely glaucomatous situation. 

3. Use following treatment with cycloplegics to reverse mydriasis 
PRECAUTION: Undesirable side reactions to MISTURA P are rare; however, on prolonged 
use, classic mucosal sensitization to pilocarpine may occur. 
DOSAGE and ADMINISTRATION: 

1. For glaucoma, the recommended dosage is 1 mist application two to four times a day of 
the selected concentration; patient response may be variable. 

2. To aid in emergency miosis, 1 mist application of the higher concentrations should be 
used. 

3. The dosage and strength required to reverse mydriasis depends on the cycloplegic used. 

When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA Р 
HOW SUPPLIED: MISTURA P pi/ocarpine HCI 2%, 1%, 2%, 3%, 4%, is available in sterile 15 
ml. mist dispensing bottles. Rev. 7/74 
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PHACO-EMULSIFICATION COURSE 
OCTOBER 29 THROUGH NOVEMBER 1, 1975 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 





GUEST INSTRUCTOR 
Donald L. Praeger, M.D. 


GUEST LECTURERS 


Ronald W. Barnet, M.D. 
Francis G. Hurite, M.D. 
Leeds E. Katzen, M.D. 
Richard P. Kratz, M.D. 
Robert M. Sinskey, M.D. 


LECTURERS 


John R. Finlay, M.D. 
John T. Simonton, M.D. 


*o* o * 9 0 x ox ox 


LIVE SURGERY LECTURES VIDEO-TAPE DEMONSTRATION 
SUPERVISED PRACTICE SURGERY 


*o* o * o X x ox X X 


Enrollment limited to 20 Fee: $1,000.00 


For further information, please write: Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New Ycrk, New York 10003 
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The day goes better when 
your patient goes home with 
Temps post-cataract glasses. 


The minute the bandages come off you can 
make life easier for the aphakic patient. Not 
only are Temps glasses optically excellent, 
they're light and attractive as well. 

Choice of clear or tinted lenses, 
single vision or bifocal, +9, +10, +11, or 
+13, narrow or wide P.D. For convenience 
have the hospital stock them. 

We'll be glad to send complete 
ordering information. Mentor Division of 
Codman, Randolph, Mass. 02368. 

(617) 961-2300. 
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We'll Save You Money 
and 
Give You More Time 


Try the beaver Cataract CryoXtractor — we offer you 8 minutes 
of operating time — 4 times longer than the best competing model. 


Buy the Beaver Cataract CryoXtractor at $7.50. It’s the lowest-cost 
disposable unit in the world — competing models cost up to $20.00. 


e splash-proof 
e spill-proof 
* sterile 
e light 
e comfortable 
e dependable 
and available — through 
more than 400 surgical 
suppliers around the world. 


Write for more information or Call Free — 800-225-1482 


RUDOLPH Beaver INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD * BELMONT, MASS. 02178 





THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


Announces a Post-Graduate Course 


OPHTHALMIC PLASTIC SURGERY 


VIRGINIA LUBKIN, M.D., Course Director 
CROWELL BEARD, M.D. BYRON C. SMITH, M.D. 
MERRILL J. REEH, M.D. JOHN T. SIMONTON, M.D. 
DAVID B. SOLL, M.D. MORRIS FELDSTEIN, M.D. 
MURRAY A. MELTZER, M.D. 


January 15 and 16, 1976 
Thursday & Friday, 9:00 AM to 5:00 PM (2 Sessions) 


The Mount Sinai Medical Center 
Fifth Avenue and 100th Street 
New York, New York 10029 


FEE: $ 250. 


14 Hours Credit, Category Опе, AMA Physician's Recognition 
Award 


APPLY TO: Registrar, The Page and William Black Post- 
Graduate School of Medicine, Mount Sinai School of Medi- 
cine, Fifth Avenue and 100th Street, New York, N. Y. 10029. 
Telephone (212) 650-6737. 
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gre in Ophthalmology 


YOUR ASSISTANT may be eligible for CERTIFICATION NOW as a Medical Assistant In Ophthalmology! 


CERTIFICATION will document competence and ability. 


Ask your Assistant to WRITE TODAY for an APPLICATION and CRITERIA for CERTIFICATION. 


NATIONAL SPRING MEETING 


AT 
THE 


April 25—28, 1976 


Ophthalmology Speakers: 

John P. Beale, Jr., M.D., San Francisco, Cal. 
Pierre Guibor, M.D., New York, New York 
Norman $. Jaffe, M.D., М. Miami Beach, Fla. 
Irving H. к. M.D., Newport Beach, Cal. 
David Paton, M.D., Houston, Texas 


Otolaryngology Speakers: 

B. R. Alford, M.D., Houston, Texas 

Michael E. Glasscock, M.D., Nashville, Tenn. 
Julius N. Hicks, M.D., Birmingham, Alabama 
John Turner, M.D., Atlanta, Georgia 


RESERVATIONS: Write directly to The Greenbrier, 
White Sulphur Springs, West Virginia for hotel reserva- 
tions. 

ADVANCE REGISTRATION: Fee of $150 required; 
checks payable to The West Virginia Academy of O & O. 
Send to J. Elliott Blaydes, Jr., M.D., The Blaydes Clinic, 
Corner of Federick and Woodland Avenue, Bluefield, 
W. Va. 24701. 

AMA CREDIT CATEGORY I 


Crs 
о» 
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INCORPORATED 1969 






CERTIFICATION may, in the future, protect the right to work in a chosen field. 


Written examinations are given each July for all categories, Ophthalmic Assistant-B, Ophthalmic 
Assistant-A, and Ophthalmic Technician. Examination may be waived for the Ophthalmic 
Assistant-B who meets certain criteria. The oral/practical test for Ophthalmic Technicians is 
given in September at the annual meeting of the Joint Commission on Allied Health Personnel in 
Ophthalmology. Help your assistant to participate in this program sponsored by physicians 
representing all of the major organizations in ophthalmologv. 


JOINT COMMISSION 
ON ALLIED HEALTH PERSONNEL 
IN OPHTHALMOLOGY 


1575 University Avenue 
St. Paul, Minnesota 55104 
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NOW FEATURED IN CLEAR WHITE 
OR SOLID YELLOW OPHTHALMIC 
CROWN GLASS 


World-famous Volk diagnostic lenses are immediately 
available! Each lens has a front ASPHERIC surface, 
precision ground and polished, and an exact coacting 
spherical back surface, producing superior illumination 
of the fundus, greater patient comfort and tolerance, and 
an aberration-free aerial image of the fundus. Our yellow 


SPECIFICATIONS 





























POWER LARGE | STANDARD 
SPECIFY CLEAR WHITE OR YELLOW LENSES 
14-D | 52mm 45 mm 
20-D | 48mm. | 35 mm 
25-D 45mm 33 mm 
30-D 43mm 31 тт 
40-0 40 тт. | 31 mm 














lenses reduce total radiant energy for greater safety and 
comfort by removing unnecessary blue and violet light. 
Larger diameter lenses for examination and large field 
of view; smaller lenses for retinal surgery and 
observation. Order from leading ophthalmic instrument 
dealers. Send for technical bulletin. 


DIAGRAM SHOWING LARGE, CLEAR, 


UNDISTORTED 3-DIMENSIONAL AERIAL IMAGE 
PRODUCED BY VOLK CONOID LENS 
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7255 INDUSTRIAL PARK BOULEVARD 
MENTOR, OHIO 44060/(216) 942-6161 


VOLK CONOID* REGISTERED TRADEMARK 
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‘Don't sign this < 











‘until you have this 











or you'll probably 
end up with this: 


Without a detailed plan of your new office as you envision it, there's no 
way to foresee all the expenses that will be involved in leasehold 
improvements. Yet once you've signed the lease, any details not 
included may be at your expense. Which means you could find yourself 
paying thousands of dollars for unexpected "extras" • We've been helping 
In Account With: eye doctors avoid unpleasant surprises like this for over forty years, 
through our custom office planning service. It works quite simply: 

* From the Office Planning Kit we provide, you send us a form listing 
E сы. your specific requirements. We then submit to you a preliminary office 
ARAE ONE oe асо: plan based on these requirements. Upon receipt of your comments, 
any requested changes are incorporated into the final plan, which is 























SUBURBAN MEDICAL BUILDING, INC. 








Dr. John B. Franklin 





iui opio complete right down to the last detail of equipment, electrical, plumbing 
AN iom: Y sio and cabinetry. • Besides assuring most efficient use of space, this 
3 comprehensive office plan has another important advantage: when 
mu yr made an exhibit to your lease before it's signed, it eliminates any 
$5,095.00 question about what leasehold improvements are included. « Like our 


complete one-source service on everything you need to equip and furnish 
your office, our Office Planning Kit is designed to save you time, money 
and headaches. Why not write or phone today for yours. 





PARSONS OPTICAL LABORATORIES 


441 SUTTER STREET, SAN FRANCISCO, CA 94108/PHONE: (415) 392-8442 
OR 


OSTERTAG OPTICAL SERVICE, INC. 


3851 WASHINGTON AVENUE, ST. LOUIS, MO 63108/PHONE: (314) 533-1760 


The Eye Foundation of America 


Presents a 


Symposium on 





OCULAR INFECTIONS 
AND THEIR THERAPY do your part 


to clean it up 


For up-to-date, authoritative information 

i s on water pollution, read The Physician's 
April 2 3, 1976 Guide to Water Pollution, prepared by the 
AMA. To order, write: Order Dept., OP- 


401, AMA, 535 N. Dearborn, Chicago, IL 
60610. 75€ each. 


For further information, contact: 
George M. Haik, M.D. 
1542 Tulane Avenue 
New Orleans, LA 70112 

















Because Burroughs Wellcome Co. - rtispo htho 
are po p 


agrees with recent F.B.A. recom- | 
mendations that products like aD а ads ы 
Cortisporin® Ophthalmic Ointment Potent oe copi Ld 
and Suspension should be pre- "bee. улоетапме pi Suscepee 
scribed only by physicians with le pathogens. 
special training and knowledge in Ni 
ophthalmology—this message is for —Gentle anti-inflammatory е 
your eyes only. works against swelling, pain, itch- 
ing and corneal neovasculariza- 
*tion. 


—Two sterile forms: Ointment and 
Suspension. 


a 








the answer 
to your patient's 
for style and color 


SEND TODAY for full-color brochure on в BEAUTITONE s SOFTONE в TANTONE 
a GRADIENTONE m FLITELENS 





BENSON OPTICAL CO., INC. 


= P.O. Box 679, Minneapolis, Minn. 55440 * Specialists in prescription optics for nearly 65 years 
IN. CITIES COAST TO COAST - 


QUALITY LABORATORIES LOCATED 
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«пүуогосогиѕопе 
Each gram contains Aerosporin® brand Po пух! 


B Sulfate 5,000 units; zinc bacitrácin-400. ugitS; » 
nox 


white petrolatum qs. Tubes of 1 oz with ophthal | =o mation, FDA has classified the indications 


neomycin sulfate (equivalent to 3.5mg neom 
base) 5 mg; hydrocortisone 10 mg (196); specia 


mic tip. 


Suspension... 
(Polymyxin B-Neomycin- 
rocortisone) 


Each cc contains Aerosporin® brand Polymyxin B 
Sulfate 10,000 units; neomycin sulfate (equivalent 
to 3.5 mg neomycin base) 5 mg; hydrocortisone 
10 mg (1%); thimerosal (preservative) 0.001%. 
The vehicle contains the inactive ingredients cetyl 
alcohol, glyceryl monostearate, liquid petrolatum, 
polyoxyl 40 stearate, propylene glycol and puri- 
tied water. Bottles of 5 cc with sterile dropper. 


= 
Е 


“ДЕ INDICATIONS: Based оп а review of this drug 


ЗЕ by the National Academy of Sciences— 
| National Research Council and/or other in- 


“as follows: 

Possibly” effective: For the treatment of 
nonpurulent bacterial infections of the eye 
due to organisms sensitive to the antibiotic 
ingredients of the drug and when the anti- 
inflammatory action of the hydrocortisone is 
indicated as in nonpurulent bacterial, aller- 
gic, vernal and phlyctenular conjunctivitis; 
norpurulent blepharitis; interstitial, scleros- 
ing. postoperative or acne rosacea keratitis; 
superficial chemical and thermal burns of 
the cornea. 

Final classification of the less-than- 
effective indications requires further inves- 
tigation. 





t VON, . * 
S Wolving the posterior segment of the eye. It is also 


CONTRAINDICATIONS: This product is contraindi- 
"cated in acute purulent conjunctivitis and blepha- 
ritis; tuberculous, fungal or viral lesions of the 
€ skin or eye, including herpes simplex, dendritic 


eratitis, vaccinia or varicella; and conditions in- 


raindicated in those individuals who have 


ont 
Е fom hypersensitivity to any of its components, 


PRECAUTIONS: Extended ophthalmic use of topical 
steroid therapy may result in glaucoma with pos- 
sible damage of the optic nerves, posterior sub- 
capsular cataract formation, or may aid in the 
establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It 
is advisable that intraocular pressure be checked 
frequently. In those diseases causing thinning of 
the cornea, perforation has been known to occur 
with the use of topical steroids. As with any anti- 
biotic preparation, prolonged use may result in 
the overgrowth of nonsusceptible organisms, in- 
cluding fungi. Appropriate measures should be 
taken if this occurs. 

ADVERSE REACTIONS: Articles in the current med- 
ical literature indicate an increase in the preva- 
lence of persons allergic to neomycin. The pos- 
sibility of such a reaction should be borne in mind. 


Complete literature available on request from 
Professional Services Dept. PM. 


» 


Walirnma 


Burroughs Wellcome Co. 
Research Triangle Park 
Narth Carolina 977NQ 
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The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 


‚ Announces a Symposium on 







OPHTHALMIC PLASTIC AND 
CORNEAL SURGERY 


To be held at the Doral Beach Hotel 
Miami Beach, Florida 


April 11-16, 1976 


Faculty for the course will include: 





Dr. 
Dr. 
Dr. 


Dr. 
Dr. 
Dr. 


Jorge Buxton 
Henry Clayman 
Robert Dryden 


James Major 
Gordon Miller 
Norman Sanders 











Dr. Richard K. Forster Dr. Byron Smith 
Dr. Arthur Grove, Jr. Dr. Richard Tenzel 
Dr. Norman Jaffe Dr. Ira Weiner 

Dr. Richard Keates Dr. John Wobig 


Dr. Peter Laibson 








This symposium will cover the corneal and 
ophthalmic plastic field. Multiple lectures will be 
given with ample time for panel discussion and 
questions from the registrants. 
















Afternoons will be set aside for recreation 
including tennis and golf tournaments. There will 
be planned entertainment for most evenings. 





Tuition will be $250, breakfast included. Special 
rate of $125 available for residents upon ap- 
plication from their Department Head. Checks 
should be made payable to ‘‘Bascom Palmer Eye 
Institute" and mailed to Ophthalmic Plastic Sur- 
gery Symposium, Bascom Palmer Eye Institute, 
P.O. Box 520875, Biscayne Annex, Miami Florida 
33152 















PLACE: 
TUITION: 































FACULTY: 


SPECIAL 
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Announcement of the 
SIXTEENTH ANNUAL INSTRUCTIONAL 


For further information contact: 


Jos. A. Baldone, M.D. 
Roof, Delta Towers - Canal at Claiborne 
New Orleans 70112 USA 

1976 COURSE IS DEDICATED TO THE MEMORY OF THE 
LATE WM. BURTON CLARK, M.D. 


COURSE IN 


CONTACT LENS FITTING BY 
THE OPHTHALMOLOGIST 


March 4-5-6, 1976 
Sponsored by 


THE RUDOLPH ELLENDER MEDICAL 


FOUNDATION 


A.M.A. - approved as continuing medical 


education program 


(Twenty Hours Credit in Category 1) 


Fairmont-Roosevelt Hotel, New Orleans 
$175.00 ($75.00 Ophthalmology Resi- 
dents) 

JAMES V. AQUAVELLA, M.D., Rochester, 
New York 

JOS. A. BALDONE, M.D., New Orleans 
PERRY S. BINDER, M.D., San Diego, Cali- 
fornia 

OLIVER H. DABEZIES, JR., M.D., New 
Orleans 

JACK HARTSTEIN, M.D., St. Louis, Mis- 
souri 

FRANK B. HOEFLE, M.D., New York City 
PAUL R. HONAN, M.D., Lebanon, Indi- 
ana 

HAROLD P. KOLLER, M.D., Cherry Hill, 
New Jersey 

WHITNEY G. SAMPSON, M.D., Houston, 
Texas 

HERBERT E. KAUFMAN, M.D., Gaines- 
ville, Florida 

Saturday, March 6, 1976 - Corneal 
Surgical Techniques at Cataract Surgery 
to Facilitate Contact Lens Fitting 
Conventional hard contact lenses, hydro- 
philic soft gel lenses, silicone lenses, 
oxygen permeable hard contact lenses, 
aspheric, variable focus lenses, and 
intraocular lens implants. 

(1) Basic Lectures - by Industry - No 
additional fee. 

(2) Hard Lens Modification Course (3 hrs.) 
Fee $30.00 (Space Limited) 

Activities Planned (Usually French Quart- 
er & Garden District Tours) 

Subscription REMF Contact Lens Ques- 
tion and Answer Quarterly $25.00/year 
COME EARLY FOR THE MARDI GRAS 
SEASON, Feb. 28, March 1-2, 1976 
Mardi Gras Day is Tuesday, March 2, 
1976 

Special convention hotel rates for Mardi 
Gras (to a limited number of registrants) 
Or you may avoid Mardi Gras by arriving 
New Orleans Wed. March 3rd 

Gulf of Mexico Cruise out of the Port of 
New Orleans 

Call or write: George Scherer - Rownd 
Scherer Travel Service 

P.O. Box 368, Hammond, La. 70401 

Ph: 504-345-4048 


Ph: 504-524-9729 
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PE ophthalmics 


help take 
the pressure off... 





PINK YELLOW LAVENDER GREEN BLUE 
Simplify identity — Simplify RX 
Simplify instructions — Simplify usage 
15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 
V2 % (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. 


GLENDALE, CALIFORNIA 91201 U.S.A. 
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NEW JERSEY ACADEMY 


OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Announces a Symposium on 
CATARACT AND CORNEAL DISEASES 
WEDNESDAY - NOVEMBER 12, 1975 
AT THE ROBERT TREAT HOTEL 


Newark, N.J. 


An AMA 6-hour accredited course for continuing medical education 


CATARACTS 


GUNTER MACKENSON, M.D. 
Director of Ophthalmology 
University Freiburg i. Br. 
West Germany 


DERMOT PIERSE, M.D. 
Senior Consultant Ophthalmic 
Surgeon, Croyden Eye Unit 
London, England 


RICHARD C. TROUTMAN, M.D. 
Prof. and Head of the Division 

of Ophthalmology, State University 
of New York, New York, N.Y. 


SUZANNE VERONNEAU, M.D. 
Clinical Assoc, Professor 
State University of New York 
New York, N.Y. 


ROBERT C. DREWS, M.D. 
Assoc. Prof. of Clinical 
Ophthalmology, Washington 
University School of Medicine 
St. Louis, Mo. 


NORMAN S. JAFFE, M.D. 

Clinical Prof. of Ophthalmology 
Bascom Palmer Eye Institute 
University of Miami School of Med. 
Miami, Florida 


GUEST SPEAKERS 


CORNEAL 


STUART BROWN, M.D. 

Prof. and Chairman, Dept. 

of Ophthalmology, University 
of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 
MAURICE RABB, M.D. 
Assoc. Prof. of Ophthalmology 
University of Illinois 

Eye and Ear Infirmary 
Chicago, Illinois 

PETER R. LAIBSON, M.D. 
Director of Cornea Service 
and Attending Surgeon 

Wills Eye Hospital, 
Philadelphia, Pa. 


CLAES H. DOHLMAN, M.D. 
Prof. and Chairman 

Dept. of Ophthalmology 
Chief of Eye Services 
Mass. Eye & Ear Infirmary 
Boston, Mass. 


The fee for non-members is $35.00 
Includes luncheons 

For further information write: 

Marshall S. Klein, Executive Secretary 
c/o Eye Institute of N.J. 

15 S. 9th St. 

Newark, N.J. 07107 





BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 


JANUARY 5 THROUGH FEBRUARY 27, 1976 
FIFTH ANNUAL SESSION 


This course consists of lectures, laboratory dissection, and demonstrations by an experienced faculty of 
ophthalmologists and basic scientists. It is directed toward the requirements of residents and prospective 
residents in ophthalmology. 


The curriculum includes: 
Anatomy Motility 
Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 
Pathology Immunology 
Medical Ophthalmology Visual Fields 
Retinopathy Optics 
External Disease Refraction 
Pharmacology Embryology and Genetics 


Tuition is $600.00. 


For further information and application forms, please write: 
Richard S. Ruiz. M.D. 
Director of the Program in Ophthalmology, 
1121 Hermann Professional Building, 
Houston, Texas 77025, 
A/C 713, 526-7261. 
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The world's smallest color 
TV camera weighs 14 pounds. 


Of all the color TV cameras, Circon's is the world's 
smallest. It's also the easiest to operate. The price is 
right and you get an exclusive two-year warranty. 

Weighing just 11/4 pounds, this new TV camera is 
even lighter than 35mm SLR cameras. It's only 8 inches 
long with a 2" x 2" cross section. 

Televising is easy and fully automatic. Your nurse can 
set up and operate the camera routinely. An On/Off 
switch is the only operating control. 





Dept. OP, 749 Ward Drive 
Santa Barbara, California 93111 


The television image produced by the single, high- 
resolution camera tube is clear, bright and natural. 

At $6,900, isn't this the real technological break- 
througn in camera design you've been waiting for? 

Ask for a demonstration. See Circon's new MV 9270 
Color MicroVideo™ Camera in surgery. Our representa- 
tive will mount the camera directly to your operating 
microscope. It's so small you'll hardly notice it's there. 


Call collect today for a demonstration or more details 
on a complete system to televise and video tape 
surgery. 


American College of Surgeons, San Francisco, October 13-16, 1975 
Congress of Neurological Surgeons, Atlanta, October 21-24, 1975 


Specialists in Medical Video Systems 


GIRGON 


(805) 967-0404 


An Applied Magnetics Corporation 
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AMERICAN ASSOCIATION FOR THE STUDY OF 
HEADACHE AND NATIONAL MIGRAINE FOUNDATION 
DEPARTMENT OF NEUROLOGY 
UNIVERSITY OF NEW MEXICO SCHOOL OF MEDICINE 
SCRIPPS CLINIC AND RESEARCH FOUNDATION 


CONTINUING EDUCATION IN PATHOGENESIS 
AND TREATMENT OF 


im [-3- To 1А N ADULTS AND CHILDREN 


January 8, 9, 10, 1976— Albuquerque, New Mexico 


COURSE DIRECTORS: Otto Appenzeller, M.D., Ph.D., Editor, 
HEADACHE: Donald J. Dalessio, M.D., President, Am. Assn 
for the Study of Headache; Ruth Atkinson, M.D., Director, 
Pediatric Headache Clinic, UNM School of Medicine 


FACULTY: Seymour Diamond, Chicago; Arnold Friedman, 


Tucson; John Graham, Boston; Lee Kudrow, Encino; Robert S. 
Kunkel, Cleveland: Robert Ryan Jr., Rochester; Robert Ryan 
Sr., St. Louis; Dewey Ziegler, Kansas City; Donald Dalessio, La 
Jolla; Otto Appenzeller, Ruth Atkinson, Thomas Carlow, A 
Earl Walker, all Albuquerque 

—18 LECTURES: 3 case presentations; 2 evening panels; 
afternoons free. 

—FEE: $195 ($95 for Interns, Residents and Fellows with 
letter from program director) must accompany registration. 
Cancellation charge $35 before Dec. 1. Mexican Fiesta 
Banquet included. 

—15 HOURS AMA CONTINUING EDUCATION CREDIT 
CATEGORY | APPROVED. 


Make cheques payable to "Headache Course”: 1007 Stan- 
ford NE, Albuquerque, N.M. 87131; (505) 277-3342 for 
information, hotel reservations, program. 











Elfechive destruction of 
papilla within 


PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen 


(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $19.45 


D Invoice after 30 days 

O Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-66 

5701 W. ADAMS BLVD., LOS ANGELES, CA 90016 


DR. 


STREET 


. 
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Pilocar’ 
Twin Pack 


(pilocarpine hydrochloride): 


classic for the р 
cost-conscious 


COMPOSITION: Pilocar Ophthalmic Solu- 
tions are buffered, stabilized solutions of 
pilocarpine hydrochloride and hydroxy- 
propyl methylcellulose. The solutions are 
available in concentrations of 0.5%, 1%, 2%, 
3%, 4% and 6% pilocarpine hydrochloride. 
All the concentrations, in addition to the 
respective amount of the pilocarpine, 
contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.0176 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution 
containing potassium chloride, boric acid 
and sodium carbonate. 

ACTION: As a miotic for treatment of 
glaucoma, especially open angle glaucoma. 
INDICATIONS: As a miotic in the treatment 
of glaucoma, more specifically, the chronic 
simple glaucoma of the open angle type. 
While the closed angle glaucoma differs 
completely from the open angle glaucoma, 
Pilocar Ophthalmic may be used to relieve 
the tension in patients seen early, during 
hospital diagnostic tests, and prior to 
surgery. The most prevalent clinical appli- 
cation for Pilocar is in the treatment of — 
glaucoma simplex (open angle or chronic 
glaucoma). Pilocar acts as a miotic to con- 
tract the pupil and reduce the intraocular 
pressure, thereby attaining the desired relief. 
In acute glaucoma, the objective aims at 
opening the anterior chamber to lower 
intraocular pressure by medical means, i.e., 
Pilocar, for at least 12 hours prior to 
emergency surgery. 

WARNING: For topical ophthalmic use 

only. If signs of sensitivity develop during 
treatment or irritation persists or increases, 
patient should be advised to discontinue 

use and consult prescribing physician. 


DOSAGE AND ADMINISTRATION: The м 
initial dose is опе ог two drops. This is 
repeated up to six times daily depending on 
individual response. During acute phases, 

the miotic must also be instilled into the 
unaffected eye, as it may be subject to an 
attack of angle closure glaucoma. The 
frequency of instillation and the concen- 
tration of the Pilocar depends on the 

severity of the glaucoma and response of 

the patient. The ophthalmologist must 
ascertain just how much miotic is necessary 
for each individual patient. 

HOW SUPPLIED: Pilocar Twin Pack each con- 
taining 2— 15 ml. plastic squeeze dropper tip 
bottles—0.5%, 1%, 2%, 3%, 4% and 6% 
pilocarpine HCI. Also available in single 

15 ml. plastic squeeze dropper tip bottles... à 
same concentrations. E 


SMP Division 


Cooper Laboratories (P.R.), Inc. "en 
San German, Puerto Rico 00753 COS-139 
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Savings 9 
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Cost is a troubling concern for today’s senior of most other brands. 

citizens. And cost of long-term medication can be Pilocar Twin Pack saves worry 

especially worrisome for the glaucoma patient. Offers obvious advantages over a single 30 ml. 
So, why not help ease the cost burden by size bottle. Patients can pack one in their pocket or 

prescribing Pilocar" Twin Pack. handbag...leave one conveniently at home. 

Pilocar Twin Pack saves money Also, the small bottles help maintain sterility 
Offers a full 30 ml. of pilocarpine in two of the solutions. 

convenient 15 ml. bottles. Ir short, it's easy to see how patient dividends 
Available at a price lower than 30 ml. bottles add up with Pilocar Twin Pack. 





Pilocar Twin Pack 


(pilocarpine hydrochloride) : 


classic for the cost-conscious 


Please see brief summary on opposite page. 929 
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FORTY-NINTH ANNUAL NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 
MAY 12-13, 1976 
SURGICAL JUDGEMENT IN OPHTHALMOLOGY - “what to do and when to do it" 
IN 


OCULAR MOTILITY 
GLAUCOMA 
CORNEA 
CATARACT 
RETINA 
PLASTIC PROCEDURES 
AND 


FOURTEENTH NEW YORK EYE AND EAR INFIRMARY 
ADVANCED SPRING CONTACT LENS SEMINAR 
MAY 14, 1976 


For further information, please write: 


Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


THE CORNEA SERVICE AT WILLS EYE HOSPITAL 
WILL PRESENT A COURSE ON MANAGEMENT OF 
CORNEAL AND EXTERNAL DISEASES 
DECEMBER 12-13, 1975 


At the Marriott Hotel, City Line Avenue, Philadelphia, Pennsylvania 


Guest Speakers: 


James Aquavella, M.D. Rochester, New York 
Claes Dohlman, M.D. Boston, Massachusetts 
Dan Jones, M.D. Houston, Texas 

Jay Krachmer, M.D. lowa City, lowa 
George Waring, M.D. Sacramento, California 


and Cornea Staff, Wills Eye Hospital, 
Jefferson Medical College 


Registration Fee: $150.00/includes luncheons and banquet 

Checks should be made payable to Corneal Conference and mailed to 
Cornea Service, Wills Eye Hospital, 1601 Spring Garden Street, Philadelphia, 
Pa. 19130. 


For registration and further information please write: 


Peter R. Laibson, M.D., Director, Cornea Service 
Wills Eye Hospital 215-LO9-8200 ext. 273 


Good for accreditation in category +1. 





Iris Nevus (Cogan-Reese) Syndrome 


A Cause of Unilateral Glaucoma 


Harold G. Scheie, MD, Myron Yanoff, MD 


* Fourteen patients (ten women, four 
men) with iris nevus (Cogan-Reese) syn- 
drome, all having unilateral glaucoma, 
were studied clinically. Many had corneal 
edema, and all had changes in the iris 
consisting of one or more of the following: 
iris whorls or nodules or both, atrophy of 
Iris stroma, heterochromia (the darker iris 
usually involved), or ectropion uveae. All 
had peripheral anterior synechias. Mate- 
rial for histological study was available 
from ten patients and showed a nonmalig- 
nant diffuse nevus of the anterior surface 
of the iris. An overgrowth of endothelium 
and Descemet membrane extending onto 
the iris surface may be a characteristic 
part of the process. Patients tended to be 
women in middie age. Conservative treat- 
ment avoiding enucleation is advised. 
Whenever a patient with suspected iris 
nevus syndrome or essential iris atrophy 
is subjected to glaucoma surgery, a 
biopsy specimen of the iris should be ob- 
tained for histological study. 

(Arch Ophthalmol 93:963-970, 1975) 


Submitted for publication Feb 27, 1974. 

From the Scheie Eye Institute, University of 
Pennsylvania School of Medicine and Presby- 
terian-University of Pennsylvania Medical Cen- 
ter, Philadelphia. 

Read as the Arthur J. Bedell lecture before the 
25th Annual Clinical Conference, Wills Eye Hos- 
pital, Philadelphia, Feb 3, 1973. 

"Reprint requests to Scheie Eye Institute, My- 
rin Circle, 51 N 39th St, Philadelphia, PA 19104 
(Dr. Scheie). 
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Boom patients had unilateral 
diffuse nevus of the iris charac- 
terized by several of the following 
signs: (1) peripheral anterior syn- 
echias frequently associated with de- 
fects in the adjacent iris stroma; (2) 
matted appearance of the iris stroma 
with a velvety whorl-like surface and 
loss of iris crypts; (3) fine iris nodules; 
(4) eversion of the pupil (ectropion 
uveae); (5) heterochromia; and (6) sec- 
ondary glaucoma. 

Our interest in diffuse nevus was 
first aroused by a patient (No. 1) who 
was seen initially by one of us 
(H.G.S.) in December 1964. At that 
time, his eyes were normal. When he 
was next seen in November 1966, he 
had unilateral glaucoma involving his 
left eye. Mild heterochromia was 
present, the left iris being darker 
than the right. The iris stroma 
seemed otherwise normal, except for 
peripheral anterior synechias. These 
were not sufficient to explain the 
glaucoma that was persistent but la- 
bile. Corneal edema occurred, often 
with mild rises in pressure. The cor- 
neal edema subsequently became con- 
stant even after control of pressure 
by a filtering operation. The eye be- 
came painful and finally required 
enucleation. Our clinical diagnosis 
had been glaucoma secondary to es- 
sential atrophy of the iris because of 
the synechias and corneal edema. Sur- 
prisingly, the histological diagnosis 


was malignant melanoma, spindle A 
type, although diffuse nevus was con- 
sidered a possibility. During the five 
years in which he had been followed, 
no clinical evidence pointed to malig- 
nant melanoma, except for possibly 
the mild heterochromia. 

Because of the great discrepancy 
between the clinical diagnosis of es- 
sential iris atrophy and the histologi- 
cal diagnosis of diffuse malignant 
melanoma, former patients treated 
for essential iris atrophy and similar 
new patients were subjected to care- 
ful clinical review and also to histo- 
logical studies wherever feasible. 
With experience gained from such pa- 
tients, we shortly realized that dif- 
fuse nevus and essential iris atrophy 
have some clinical similarities, but 
the conditions usually can be differ- 
entiated. However, the histological 
differentiation between nevus cells 
and spindle A malignant melanoma is 
subtle and can be difficult. For ex- 
ample, review of the histological pic- 
ture of patient 1 in light of further 
experience with the syndrome and 
correlation with the clinical picture 
led to a change of diagnosis from ma- 
lignant melanoma to diffuse nevus 
(Fig 1 and 2, A and B). (The slides 
were reviewed by Lorenz E. Zimmer- 
man, MD, and Ramon L. Font, MD, of 
the Armed Forces Institute of Pathol- 
ogy, Washington, DC. Dr. Zimmer- 
man stated: "I would not be able to 
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make an unequivocal cytologic diag- 
nosis of malignant melanoma. The 
cells look so very benign that in spite 
of the fact that they have completely 
covered over the iris surface, I find it 
difficult to call them malignant mela- 
noma.” Dr. Font stated: “I believe the 
tumor of the iris to be a very low 
grade malignant melanoma, mainly 
composed of spindle A type cells that, 
in many areas, make me wonder if it 
could be a benign nevus of the iris.” 
In the paper that reports the case,’ 
the legend for Fig 3 reads, “Diffuse 
nevus of the anterior surface of iris 
with early malignant change.”) 
Retrospectively, we have had a 
great deal of difficulty clinically in 
differentiating diffuse nevus of the 
iris from malignant melanoma, on 
the one hand, and from essential iris 
atrophy, on the other. Recognition is 
important because the syndrome is 
basically a benign process and enu- 
cleation is unnecessary unless indi- 
cated by the glaucomatous process. 
The condition appears to be identi- 
cal to that in a patient whose blind 
and glaucomatous eye was enucleated 
because of discomfort’; in two pa- 
tients, whose eyes were enucleated 
because malignant melanoma could 
not be excluded’; and in one patient 
whose eye had been enucleated be- 
cause the suspected iris melanoma ap- 
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peared to have filled the filtration 
angle, with extension to the posterior 
corneal surface. Each had unilateral 
involvement. In all four eyes, the his- 
tological finding was that of a diffuse 
nevus of the anterior surface of the 
iris, and they all showed an over- 
growth of corneal endothelium and 
extension of Descemet membrane 
onto the surface of the iris. 


PRESENT STUDIES 


Since July 1969, we have accumu- 
lated ten eyes (ten patients) where 
the diagnosis was made clinically and 
proved histologically (Tables 1 and 2). 
Material for microscopical study con- 
sisted of enucleated eyes and iris 
biopsy specimens done at the time of 
fistulizing procedures. An additional 
four eyes (four patients) were in- 
cluded in our study without being 
confirmed histologically because they 
seemed characteristic clinically (Ta- 
bles 1 and 2). Several other carefully 
studied patients were excluded from 
the series because they had classic es- 
sential iris atrophy or some other 
form of unclassifiable secondary glau- 
coma. 


COMMENT 


Four eyes with iris nevus (Cogan- 
Reese) syndrome have been described 
in the literature"? Three of the four 
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Fig 1.—Left, Descemet membrane has grown over trabecular 
meshwork (arrow) occluding open anterior chamber angle (pa- 
tient 1). Shown with higher magnification (right) (PAS, х 40; SEI 


eyes were removed because of sus- 
pected malignant melanoma. All but 
one had severe glaucoma. 

The somewhat diverse clinical pic- 
ture of iris nevus syndrome has not 
been sufficiently clarified. As a result, 


the diagnosis often is overlooked or ` 


probably mistaken for essential iris 
atrophy or malignant melanoma, as 
exemplified by our patient 1. 

Certain clinical findings are quite 
characteristic (below and Fig 2-4): 


Glaucoma 14 
Corneal edema 18 
Heterochromia 12 
Breaks in iris stroma 10 
Pigment layer atrophy 1 
Peripheral anterior synechias 14 
Surface iris changes: 

Matting 11 

Nodules 1 
Ectropion uveae 9 
Ectopic pupil 7 


There is a loss of normal iris pat- 
tern due to changes in the iris stroma 
and peripheral anterior synechias as- 
sociated with defects or breaks in the 
adjacent iris stroma, stimulating es- 
sential iris atrophy. The iris tends to 
have a smooth appearance with loss 
of iris crypts and the collarette. Cir- 
cular folds parallel with the pupillary 
border become less distinct. Only a 
segment may be involved. With loss 
of erypts, the iris surface may appear 
velvety and compressed and show su- 
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Fig 2.—A, Diffuse nevus covers anterior iris surface (patient 1). 
Anterior chamber angle closed by peripheral anterior synechias 
(hematoxylin-eosin, x 21). B, Descemet membrane extends over 
trabecular meshwork (patient 1). Nevus cells are seen covering 
anterior iris surface (PAS, х 101). C, Iris surface has an 
amorphous matted appearance (patient 6). D, Pupil is semidilated 


perficial whorl-like patterns. Fine iris 
nodules resembling misplaced, pig- 
mented Koeppe nodules, often pe- 
dunculated, may be present. Ectro- 
pion uveae of all or a portion of the 
pupillary border usually is present. 
Heterochromia is somewhat charac- 
teristic. The affected eye usually is 
darker than the unaffected, although 
the reverse was true in one of our pa- 
tients (No. 7). Glaucoma was encoun- 
tered in all of our patients. Their in- 
traocular pressure tended to be labile, 
and the condition responded poorly to 
medical treatment. Corneal edema 
appeared even in several eyes with 
relatively small elevations in pres- 
sure. Filtration procedures, even 
when effective, did not always correct 
the edema. Iris nevus syndrome can 
oecur in either men or women, al- 
though the latter predominate. Al- 
though the age range was from 8 to 
64 years, middle age was the rule. Co- 
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gan and Reese? concluded that some 
of the findings (absence of collarette 
from the affected sector of iris in one 
patient, ectropion uveae in two pa- 
tients, similarity of the nodules to 
neurofibromatosis in all three pa- 
tients, and “ectopic Descemet mem- 
brane” in all three) suggested a con- 
genital basis for the abnormalities. 

The lack of iris collarette, however, 
might be either secondary to atro- 
phy or a simulated absence due to 
covering and obscuring by the nevus 
cells and extension of Descemet mem- 
brane. Ectropion uveae can occur ei- 
ther on a congenital basis or as an 
acquired abnormality. Although iris 
nodules might suggest neurofibroma- 
tosis, they are much more localized 
and often pedunculated. 

It is difficult to explain why Desce- 
met membrane extends over the cham- 
ber angle (Fig 1, 2, and 4 through 
6) and onto the anterior surface of the 





and horizontally oval with marked ectropion of pupillary border 
(patient 5). Iris surface is matted and contains many fine nodules. 
E, Marked ectropion uveae is present. New Descemet membrane 
can be seen on anterior iris surface (PAS, x 69). F, Newly grown 
corneal endothelium has secreted new Descemet membrane 
over pseudoangle and anterior iris surface (PAS, x 176). 


iris (ie, endothelialization of the ante- 
rior chamber angle). One might pos- 
tulate that the nevus cells stimulate 
endothelial overgrowth. On the other 
hand, Klien' has suggested that pro- 
liferative and phagocytic activity of 
the corneal endothelium that had 
grown around the chamber angle 
onto the anterior surface of the iris 
had stimulated the nevus formation. 
She commented on the loss of surface 
pattern of the iris seen histologically. 
The phenomenon of endothelial pro- 
liferation is known to occur with sev- 
eral different pathologic states and 
has been given many names, all of 
which are synonymous, viz, cuticular 
membrane, glass membrane, hyaline 
membrane, and ectopie Descemet 
membrane. These conditions include 
surgical or blunt trauma, eg, in post- 
contusion deformity of the anterior 
chamber angle (angle recession), or 
without trauma in essential iris at- 
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Fig 3.—A, Heterochromia is present with involved right eye, the 
darker eye (patient 4). B, Peripheral iridectomy with cautery has 
been performed. Three areas of iris stromal atrophy are noted 
temporally and inferiorly. Anterior iris surface is nodular superi- 
orly and superonasally and matted inferonasally and inferiorly. 
There is complete loss of iris collarette. C, Slit-lamp illumination 
shows nodularity of anterior iris surface and pupillary ectropion 





Fig 4.—A, Right eye shows normal iris pattern (patient 10). B, 
Left eye is darker than right and has extensive mid-iris stromal 
breaks due to stromal atrophy. C, Anterior chamber angle is 
cldsed by peripheral anterior synechias. Iris stromal atrophy seen 
central toesynechias. D, Iris biopsy specimen shows adherent 
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uveae. О, Case of essential iris atrophy showing iris collarette 
and normal iris stromal pattern easily identifiable even though 
breaks in iris stroma are present. E, With direct slit-lamp illumina- 
tion, hole is seen to extend completely through iris in depths of 
concavity of stroma break (patient 4). F, With indirect slit-lamp il- 
lumination, hole noted in E transilluminates. 


Descement membrane (PAS, x101). E, Right eye shows fine 
nodules on iris surface and darker color than left eye (patient 11). 
F, Atrophy and matting of stroma, loss of iris collarette, and fine 
nodules. 
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Patient No. History 


1 First seen Dec 1964—no glaucome; next seen 
Nov 1966—glaucoma; diagnosed as essential 
iris atrophy 

2 First seen Feb 1966—no glaucoma; glaucoma 
diagnosed elsewhere Dec 1969; next seen 
June 1970—diagnosis of glaucoma confirmed; 
tentatively diagnosed as essential iris atrophy 


Outcome 
Enucleation 


Surgery 
Peripheral iridectomy with scleral 
cautery (PI w/SC) July 1967; 

enucleation July 1969 


Complete iridectomy with scleral 
cautery (СІ w/SC) July 1970 















Pressure controlled; corneal 
edema; last seen April 1974 


















3 First seen Aug 1970—glaucoma present; thought PI w/SC Jan 1971 Pressure controlled; corneal 
to be due to essential iris atrophy edema; last seen Dec 1973 
4 First seen June 1971; glaucoma noted elsewhere Filtering procedure Jan 1969; Pressure controlled; cornea 






in 1965—diagnosed as essential iris atrophy; 
glaucoma confirmed 


PI w/SC June 1971 clear; last seen Jan 1974 








5 First seen July 1971; glaucoma noted elsewhere PI w/SC (elsewhere) Aug 1971; Enucleation 1 
1968—glaucoma confirmed enucleation Jan 1972 3 
6 First seen Jan 1972; three months previously CI w/SC Feb 1972 Pressure controlled; cornea | 
told of glaucoma—glaucoma confirmed clear; last seen Oct 1973 1 
7 First seen June 1972; first seen elsewhere PI w/SC June 1972 Pressure controlled; cornea 






1964—no glaucoma; glaucoma noted elsewhere 
1970—glaucoma confirmed 


8 First seen Nov 1972; eight months previously 


clear; last seen Mar 1974 






PI w/SC Jan 1973 Pressure controlled; cornea 





confirmed 


confirmed 





rophy,° rubeosis iridis, and advanced 
glaucoma. An overgrowth of corneal 
endothelium and Descemet mem- 
brane on the iris surface seems to be 
an essential part of the condition, as 
suggested by the findings in the one 
patient reported by Klien,’ the two 
patients of Cogan and Reese; the one 
patient of Wolter and Makley,; and 
three of our patients. The extension 
of Descemet membrane over the 
angle wall could explain the presence 
of glaucoma in those eyes where only 
a few synechias are present before 
late angle closure is seen. 

The differential diagnosis of iris 
nevus syndrome must include essen- 
tial iris atrophy, “tapioca melanoma” 
of the iris, as recently described by 
Reese et al,’ and diffuse malignant 
melanomas of the iris. 

Differentiation of iris nevus syn- 
drome from essential iris atrophy can 
be difficult. Each condition seems to 
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9 First seen Feb 1973; 21/2 years previously 
glaucoma noted elsewhere—glaucoma 


10 First seen June 1973; glaucoma noted elsewhere 
Oct 1971—glaucoma confirmed 


11 First seen March 1963—glaucoma present 


12 First seen May 1971; 11/2 years previously 
glaucoma noted elsewhere—diagnosed as 
essential iris atrophy—glaucoma confirmed 

13 First seen Dec 1971; one month praviously 
glaucoma noted elsewhere—diagnosed as 
iridoschisis—glaucoma confirmed 

14 First seen June 1973; glaucoma noted elsewhere 

since at least 1969—glaucoma confirmed 


glaucoma noted elsewhere—gla.icoma 


CI w/SC Mar 1973 


PI w/SC Jan 1964 


PI w/SC May 1971 


1969 





become manifest by the formation of 
peripheral anterior synechias that are 
followed by breaks in the adjacent 
iris stroma. The synechias in each are 
seen to develop in wide open angles. 
Some unknown process, probably pro- 
liferative, pulls the iris root toward 
the corneoscleral wall in the affected 
areas. Except for the synechias, no 
abnormality of the angle is seen. 
Synechia formation can be progres- 
sive and become total More than 
likely they are related to an over- 
growth of endothelium and Descemet 
membrane. Corneal edema may be 
present even with normal intraocular 
pressure. In iris nevus syndrome, het- 
erochromia may be presen: in vary- 
ing degrees as well as loss of normal 
iris pattern, including the collarette 
(Fig 3, B). The iris folds that are par- 
allel with the pupillary border tend to 
become less marked. In essential iris 
atrophy, the iris pattern remains nor- 


PI (elsewhere) Nov 1971; 
sclerotomy (elsewhere) Jan 
1972; Pl w/SC July 1973 


Glaucoma surgery elsewhere 





clear; last seen May 1974 






Pressure controlled; cornea 
clear; last seen Mar 1974 





Pressure controlled; cornea 
clear; last seen Mar 1974 


Pressure controlled; cornea 
clear; last seen May 1974 
Pressure controlled; cornea 
clear; last seen May 1972 







Lost to follow-up 






Pressure controlled; cornea 
edema; last seen Aug 1973 


mal except in the sites of atrophy 
(Fig 3, D). Heterochromia usually 
does not occur, and eversion of the pu- 
pillary border is rare. If essential iris 
atrophy has progressed sufficiently to 
involve the pigmented epithelial lay- 
ers of the iris and produce a hole 
through the entire iris, this helps in 
the differentiation. Yet it is not a 
foolproof differentiation because such 
a hole was seen to develop in one of 
our patients with histologically 
proved iris nevus syndrome. How- 
ever, other than that one patient who 
developed a hole, none of the other 13 
patients showed increased iris trans- 
illumination or retroillumination. Se- 
vere, persistent, but somewhat labile, 
glaucoma may occur with either con- 
dition. 

Another condition that can resem- 
ble iris nevus syndrome is “tap- 
ioca melanoma” of the iris. Reese et 


al’ and Iwamoto et al’ recently have 
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Table 2.—Findings From Clinical and Histological Studies of 14 Patients With Iris Nevus Syndrome 








Unproved Histologically 





Proved Histologically 
еее” —————<є————_—_—_—_——_—————_— ——j—_/"—. 
Findings 1 2 3 4 5 6 Us 8 9 10 11 12 13 14 


КЛ. 1, 1. LL. Va epee EEE 


Age (yr), sex 42M  44F 52M 30F 46,F  64F 8.F 47,F  35F  42F 62,F  54F 58M 50M ^ 
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Fig 5.—Left, Pigmented nodules (patient 5) are present оп ante- Right, New Descemet membrane extends across pseudoangle of 
rior iris surface (hematoxylin-eosin, x 101; SEI 74-28). Center, anterior chamber and covers anterior iris surface (arrows) (PAS, 


Partially bleached section shows that pigmented cells noted inA x 252; SEI 74-27). 
are nevus cells (bleached hematoxylin-eosin, x 252; SEI 74-29). 
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Fig 6.—Iris biopsy specimen (patient 10) 
shows laminated Descemet membrane 
above and mantle of nevus cells on iris be- 
tween iris and Descemet membrane and 
on lower, folded anterior iris surface 
(hematoxylin-eosin, x 101; SEI 74-17). 


described this entity in a report of 
nine patients. The condition is mani- 
fest by multiple nodules on the iris. 
The iris tumors resemble tapioca pud- 
ding or frog's eggs; they are hypopig- 
mented or nonpigmented with clus- 
ters of nodules, some pedunculated, 
on the surface of the iris. They can be 
multifocal or confined to one area. 
Reese and his associates® felt that 
tapioca melanomas belong to the 
spindle A variety, possibly arising 
from "nevoblasts." The lesions dif- 
fered considerably from those of our 
patients, where the nodules were at 
times very small, pedunculated, and 
heavily pigmented. Peripheral ante- 
rior synechias and iris atrophy, typi- 
cal of iris nevus syndrome, did not oc- 
eur, although the angle could fill with 
tumor. 

Diffuse malignant melanoma of the 
iris also might be mistaken for iris 
nevus syndrome, but the iris tends to 
have a thicker, darker surface with 
little or no distortion of the pupillary 
margin. Anterior, peripheral syn- 
echias and glaucoma are rare, but can 
occur"? Distortion of the pupillary 
margin, the presence of peripheral 
anterior synechias, and the velvety or 
amorphous iris surface, often with 
fine nodules, are indicative of iris 
nevus syndrome rather than of dif- 
fuse iris malignant melanoma. 
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Fig 7.—Top, Iris biopsy specimen (patient 5) shows collections of pigmented cells on 
anterior iris surface (hematoxylin-eosin, x40; SEI 74-30). Bottom, Bleached section 
shows that pigmented cells noted in top photograph are nevus cells (bleached hema- 
toxylin-eosin, x 252; SEI 74-31). 


Fig 8.—Left, Anterior iris surface is covered irregularly by mantle of pigmented cells 
(hematoxylin-eosin, x 40; SEI 74-32). Right, Bleached section shows that pigmented 
cells noted in left photograph are nevus cells (bleached hematoxylin-eosin, x 101; SEI 


74-33). 


A diffuse malignant melanoma of 
the iris in a nevus of Ota may also 
simulate iris nevus syndrome, but ip- 
silateral hyperpigmentation of the 
lids, conjunetiva, sclera, and fundus 
help to differentiate the entity. Con- 
genital ocular melanocytosis (mela- 





nosis oculi) without melanoma can oc- 
eur with a unilateral glaucoma and 
resemble the present cases, as oc- 
curred in four of the six cases re- 
ported by Yanoff and Zimmerman." 
A history of congenital hetero- 
chromia and lid hyperpigmentation 
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may be helpful diagnostically. Except 
for the dark color, the iris appears 
normal. One of our patients (No. 1) 
showed hyperpigmentation of the 
uvea histologically, but clinically 
there Was neither hyperpigmentation 
of the lids nor a history of congenital 
heterochromia. 

Chandler syndrome," from its de- 
scription, might be difficult to differ- 
entiate from both iris nevus syn- 
drome and essential iris atrophy. It is 
possible that some of the eyes re- 
ported as Chandler syndrome could 
represent iris nevus syndrome if 
studied retrospectively. Patients with 
Chandler syndrome typically are 
young women with unilateral glau- 
coma characterized by peripheral an- 
terior synechias and corneal edema. 
Iris hole formation in Chandler syn- 
drome was not prominent and usually 
absent, as in iris nevus syndrome. The 
cornea became edematous with slight 
raises in intraocular pressure. Chan- 
dler felt that the endothelium was 
dystrophie, or abnormal. A true dys- 
trophy, however, almost always is a 
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bilateral condition. 
Neurofibromatosis of the iris might 
be confused with diffuse nevus.*'* The 
nodules of neurofibromatosis gener- 
ally are flat, larger, and less sharp- 
ly demarcated from the surrounding 
stroma with a somewhat spidery 
appearance. They are also lighter in 
color. Pupillary distortion and periph- 
eral anterior synechias do not occur. 
Granulomatous iritis with Koeppe or 
Busacca nodules, hyperplastic iris 
pigment epithelium of traumatic or 
congenital origin, juvenile xantho- 
granuloma, and iris nevi or freckles 
should not be difficult to differentiate 
from the present cases. The underly- 
ing cause of other forms of unilater- 
al chronic secondary angle closure 
glaucoma, such as those due to rubeosis 
iridis, mesodermal dysgenesis of the 
anterior segment,'*'' subluxated lens, 
persistent postsurgical (or nonsurgi- 
cal traumatic) flat chamber, iridos- 
chisis, anterior uveitis, retrolental fi- 
broplasia, spherophakia (Marchesani 
syndrome), persistent hyperplastic 
vitreous, and epithelialization or en- 
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The Diagnosis and Management 


of Keratomycoses 


I. Cause and Diagnosis 


Richard K. Forster, MD, Gerbert Rebell, MS 


* Causative isolates, clinical features, 
and laboratory studies are reported for 
sixty-one cases of culture-proved mycotic 
keratitis. Isolates are categorized into 
four groups, including 36 Fusarium so- 
lani, 11 other Moniliaceae species, seven 
Dematiaceae, and seven yeasts. 

Of the 61 patients, 42 were men. Mild 
outdoor trauma was sustained in 14 of 24 
cases. Patients were often referred with a 
clinical diagnosis of presumed fungal 
keratitis, within one week of symptom de- 
velopment, and usually had not received 
topically applied steroids prior to referral. 

Laboratory diagnosis necessitates 
prompt corneal scrapings, preferably 
stained with Giemsa or Gram, and culture 
on Sabouraud and blood agar maintained 
at room temperature, with growth usually 
evident by 48 hours. 

(Arch Ophthalmol 93:975-978, 1975) 
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linical and diagnostic character- 
istics of fungal keratitis have 
been reported with increasing fre- 
quency during the last ten years.'* In 
the past five years, we have investi- 
gated 61 cases, in addition to the first 
38 culture-proved cases reported from 
this institute? By providing identi- 
fication of keratitis isolates and per- 
forming sensitivity studies, we have 
also collected, lyophilized, and later 
studied fungal strains from other 
parts of the United States, South 
America, Europe, and Asia. 

The purpose of this report is to 
evaluate the specific causes, clinical 
features, and laboratory diagnosis of 
fungal keratitis in our latest 61 cases, 
to augment or shift the emphasis of 
certain impressions, and to provide a 
useful guide to be followed by prac- 
ticing ophthalmologists ard mycolo- 
gists. 





Submitted for publication July 26, 1974. 

From the Bascom Palmer Eye Institute, De- 
partment of Ophthalmology, University of 
Miami School of Medicine, Miami, Fla. 

Reprint requests to Department of Ophthal- 
mology, University of Miami School of Medicine, 
PO Box 875, Biscayne Annex, Miami, FL 33152 
(Dr. Forster). 


SUBJECTS AND METHODS 
Patients 


Sixty-one patients with culture-proved 
fungal keratitis were examined by us be- 
tween July 1969 and July 1974, on a private 
referral basis or from the resident service 
at the Bascom Palmer Eye Institute. Clini- 
cal and laboratory data from these cases 
were compared with 38 previously reported 
cases from the Bascom Palmer Eye Insti- 
tute studied prior to July 1969. 


Clinical and Laboratory Diagnosis 


All cases had culture confirmation from 
either corneal scrapings or keratoplasty 
specimens. Sabouraud agar consisted of 
dextrose-peptone agar with yeast extract 
and 50ug/ml gentamicin sulfate, without 
cyclohexamide, and held at room tempera- 
ture. Sheep-blood agar was inoculated and 
held at both room temperature (25 C) and 
body temperature (37 C). The liquid media 
consisted of brain-heart infusion (BHI) 
with gentamicin, 50ug/ml, maintained on a 
rotary shaker (about 200 rpm) at room 
temperature. 

Material from corneal scrapings was ex- 
amined by Giemsa and Gram stains, and 
20% potassium hydroxide preparations. 
Corneal fragments obtained from surgery 
were examined  histopathologically by 
Gomori methenamine silver or PAS reac- 
tions. 


Isolate Identification 
An attempt was made to determine the 
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genus and species of all keratitis strains 
by one of us (G.R.). Fusarium species 
were identified according to the taxonomic 
guides of Snyder and Hansen’ and Booth,’ 
and some strains were personally con- 
firmed by Snyder or Nelson; other Mo- 
niliacefe were identified by the methods 
of Von Arx,” Gams," and periodical litera- 
ture; Dematiaceae species were identified 
by the Ellis classification,? and also were 
sent directly to Ellis for confirmation. 


RESULTS 
Identification of Isolates 


The 61 isolates were arranged ac- 
cording to four convenient diagnostic 
and laboratory groups. Fusarium so- 
lani was isolated in 36 cases. Other 
Moniliaceae, which are nonpigmented 
filamentary fungi, including other 
species of Fusarium, accounted for 11 
cases. Dematiaceae, which are pig- 
mented filamentary fungi, were iso- 
lated in seven cases. Yeasts ac- 
counted for seven isolates. 

If we combine the 38 cases reported 
by Jones’ from this institute, which 
cover the ten years prior to July 1969, 
there are a total of 99 isolates. 


Clinical Features 


Fifty-seven percent of the patients 
were under the age of 50 years, and 
28% were less than 30 years old. Of 
the 61 patients, 42 were men, com- 
pared to 19 women. A history of defi- 
nite local foreign-body trauma was 
obtained in 24 cases, and possible 
trauma in another five cases. The im- 
portance of outdoor or plant material 
(14 of 24), and frequent outdoor occu- 
pations or hobbies was evident. Octo- 
ber through April was the most fre- 
quent season of occurrence. 


Steroid and Antibiotic Treatment 


In only four cases was there a his- 
tory of steroid or antibiotic use before 
the development of symptoms. After 
the development of symptoms, but 
before the diagnosis of fungal kera- 
titis was confirmed, 33 patients were 
given antibiotics and 15 received topi- 
eal applications of steroids, including 
12 with both. Definitely no antibioties 
were used in 21 cases, and no steroids 
in 38. 


Referring Diagnosis 


The correct diagnosis of "suspected 
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fungus ulcer” was made іп 19 of 33 
private patients (58%). Herpes kera- 
titis was suspected in seven of 14 
“missed” diagnoses. Over one half of 
the cases (32 of 61) were seen within 
one week of symptom onset. 


Appearance 


The clinical appearance was vari- 
able, but one or more of the features 
described by Kaufman and Wood’ 
were present in all cases, including 
slightly elevated, shaggy ulcers with 
hyphal stromal infiltrates surround- 
ing the ulcer, and occasionally satel- 
lite lesions, “rings,” endothelial 
plaques, and hypopyons (Fig 1). 


Laboratory Results 


Corneal scrapings were obtained 
with a platinum spatula after the ap- 
plication of proparacaine hydrochlo- 
ride topically, and with the aid of slit 
lamp microscopy. Repeated scrapings 
were made from the base and edges 
of the ulcers and were placed on Sa- 
bouraud agar, two blood agar plates, 
in brain-heart infusion broth, and 
placed on at least three slides to 
be prepared for KOH, Gram, and 
Giemsa stains examination. 

Microscopic Examinations of Scrap- 
ings.—The KOH preparation was posi- 
tive in nine cases; the Gram stain pos- 
itive in 28 cases; the Giemsa stained 
scraping positive in 33 cases. In 34 of 
the cases, all three preparations were 
examined. In no case was the KOH 
positive, with a negative Gram and 
Giemsa stain. 

Cultures.—Culture results were con- 
sidered from 69 scrapings, consisting 
of the 61 cases plus one culture-nega- 
tive case that had a definite positive 
scraping by Gram and Giemsa stains, 
and seven positive repeat cultures 
that were performed in cases initially 
culture positive. Of the 69 cultures, 60 
were positive on Sabouraud agar; 49 
were positive on liquid BHI. Since not 
all cases were cultured on the three 
media, it is probably more important 
to examine the media that had nega- 
tive cultures but that were positive on 
at least one media. There were nine 
negative cultures on Sabouraud agar, 
nine on room temperature blood agar, 
and 22 on BHI liquid broth. Blood 
agar at body temperature (37 C) was 
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positive in 36 cases and negative in 17 
cases. Most isolates grew rapidly and 
growth was detected by 36 to 48 hours 
after scrapings (Fig 2). 


COMMENT 


Certain generalizations and de- 
scribed features of fungal keratitis 
may be incorrect, may need modi- 
fication, or should be stressed in order 
to improve the clinical-laboratory 
diagnosis. Our experience with 61 
cases in the past five years has rein- 
forced those features that aid in more 
frequent recognition and causative 
diagnosis. 

Rather than consider these cases 
under the general diagnosis of kera- 
tomycoses, we have chosen to divide 
them into four major arbitrary 
groups of frequently encountered iso- 
lates. These consist of the following: 
(1) F solani; (2) other Moniliaceae; (3) 
Demetiaceae; and (4) yeasts. Al- 
though subtle differences in appear- 
ance and clinical features may be 
noted, the other differences between 
these groups lie in culture and mor- 
phologie characteristics, sensitivity 
studies to antifungal agents, and fre- 
quency of occurrence as causes of 
fungal keratitis. 

Fusariwm solani was the major 
species of fungus in the first 38 cases 
reported from the Bascom Palmer 
Eye Institute,’ was isolated by us in 
18 consecutive cases treated with na- 
tamycin (pimaricine),’ was the causa- 
tive agent in 36 of 61 cases in this re- 
port, and accounted for about 50% of 
all keratitis strains sent to us for 
identification from other parts of the 
United States and South America. 

The second group consists of Mo- 
niliaceae other than Ё' solani. This 
group may be the least homogenous 
and have the greatest number of spe- 
cies, but altogether, in 99 culture- 
proved cases in the files of the Bas- 
com Palmer Eye Institute, accounted 
for 15 isolates, including 11 of 61 
cases in this series. 

The fungi in the third group are the 
Dematiaceae and other pigmented 
fungi. Curvularia, Alternaria, 
Drechslera, and Lasiodiplodia theo- 
bromae, which we are for convenience 
including in this group, have been en- 
countered repeatedly in our collec- 
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Fig 1.—Clinical appearance of F solani keratitis. Top left, Dense infiltrate with hyphal margins. Top right, Fluffy feathery borders. Bot- 
r tom left, Nodular and satellite lesions. Bottom right, Pseudopodes and “ring” infiltrates. 





Fig 2.—Top left, Gram stain. Top center, Giemsa stain. Top right, Potassium hydroxide wet preparation. Bottom left, Growth of F solani 
on Sabouraud agar. Bottom center, Growth of F solani on blood agar (25 C). Bottom right, Round colonies in liquid BHI from rotary 
shaker. 
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The fourth group are the yeasts. 
These seem to occur more frequently 
in "sick" eyes, particularly on chronic 
use of steroids and antibiotics. 

The concept that fungal ulcers de- 
velop in older patients with debilitat- 
ing diseases or prior corneal dis- 
orders, or that most have been 
treated with steroids or antibiotics 
for indolent ulcers is not borne out by 
our experience. These are by and 
large, with the exception of the 
yeasts, primary infections of the 
cornea that are apparently intro- 
duced by minor trauma. 

One fourth of the patients in this 
series were under 30 years of age 
(57% under 50), and 70% were men. 
Cases occurred as young as 2% and as 
old as 86 years. Definite trauma was 
experienced in 24 cases (40%), with 14 
of these occurring outdoors from 
plant matter, dirt or stones. 

Although most of the patients had 
no prior ocular difficulties, four cases 
developed in patients with abnormal 
corneas, including three due to Can- 
dida albicans. Only two of the 61 pa- 
tients used prior topically applied 
steroids or antibiotics before the de- 
velopment of fungal keratitis. 

While the seasonal peak was in the 
spring and no cases developed in the 
months of June through September in 
the first series of 38 cases’; in this re- 
view of 61 cases, the onset peaked 
from October through April, and a to- 
tal of 13 cases developed in the 
months of June through September. 
It should be noted, however, that the 
peak incidence correlates with windy, 
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cool, and drier weather during the - 


months of October through April in 
South Florida. 

Awareness and a high index of sus- 
picion of fungal keratitis has ac- 
counted for a higher number of cor- 
rect referral diagnoses апа the 
withholding of steroids following un- 
determined or outdoor trauma. Only 
one fourth (15 of 61) of the patients 
received steroids after the develop- 
ment of symptoms. This was also at- 
tested to by the prompt referral for 
diagnostic studies and specific anti- 
fungal management, with 33 of 61 
cases initially cultured within one 
week of the onset of symptoms. 

In this study, the Giemsa and Gram 
stains were more reliable than the 
KOH preparation, and provided a 
permanent mount. Gomori methena- 
mine silver or PAS histopathology of 
corneal fragments are sufficient for 
surgical specimens. 

The use of multiple media will give 
the highest yield of positive cultures. 
Sabouraud agar is probably most re- 
liable if it is available without cyclo- 
hexamide, which inhibits many of the 
fungi that cause keratitis. However, 
fresh blood agar should be considered 
nearly as reliable. Bacterial contami- 
nants have not been a problem, par- 
ticularly if incubated at room tem- 
perature (25 C). Usually confirmation 
of the presence of fungi can be made 
within 48 hours. 


This study was supported in part by Public 
Health Service grant 5 R01 EY00674-2 from the 
National Eye Institute; Fight For Sight, Inc., 
grant G457; United Health Foundation of Dade 


County; the Florida Lions Eye Bank; and the 
Flournoy and Mae Knight Clark Research Fund. 

Maria Suerio and Mary G. Wirta provided 
technical assistance. 
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coses, Fusariwm solani, Moniliaceae fungi, 
Dematiaceae fungi, yeasts, culture media, 
fungal stains. 


Nonproprietary Names and 
Trademarks of Drugs 


Proparacaine—Alcain, Ophthaine, Oph- 
thetic. 
Gentamicin—Garamycin. 
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| Drug-induced myopia‘... 
| a repeated problem for many glaucoma 
patients up to 4 times a.day, 28 times 
a week with pilocarpine drop therapy 


* Conceptual illustration of the myopia that occurs during the eyes’ period of adjustment following instillation of pilocarpine drops 
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Constant low levels of drug-induced myopia and miosis achieved 
approximately six hours after placement and thereafter. AND... 


Around-the-clock, precise |. Occasional mild and 
programmed delivery of medi- transient side effects 
cation for control of IOP 


Opportunity for enhanced á 
patient compliance 


Therapeutic efficacy for one 
week 


response with a multifold reduc- drop therapy in initial studies 
tion in dosage after three months’ therapy 


A satisfactory hyoptensive wis 9196 patient preference over T 


Compatible with carbonic 
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Ocusert PLO20 
Ocusert PLO-40 


(PILOCARPINE) 
OCULAR THERAPEUTIC SYSTEMS м 


AN ADVANCED METHOD OF IOP CON- 
TROL IN CHRONIC SIMPLE (OPEN-ANGLE) 
GLAUCOMA 


There is more to OCUSERT® (pilocarpine) 
System therapy than reduction of drug- 
induced myopia. With the OCUSERT Sys- 
tem, pilocarpine is released at the rate 
of 20 or 40 micrograms per hour, contin- 
uously, for one week from a single unit. 
Thus, more consistent IOP control can be 
achieved without the fluctuations in « 
drug level inherent in drop therapy, and 
with a smaller total dose of pilocarpine 
than with drops (one drop of 2*6 pilo- 
carpine ophthalmic solution contains 

1 milligram pilocarpine). Further, with 
just a single placement per week, there 
is an increased opportunity for 
enhanced patient compliance and a 
reduction of visual side effects, such as 
myopia and miosis. That is the OCUSERT 
System achievement...precision drug 
therapy with minimal body interference. 
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Drug-induced myopia... 
a negligible factor* once a week with OCUSERT 
(pilocarpine) System.therapy 


* Drug-induced myopia may occur for up tc six hours when the Ocuser System is first placed in the cul-de-sac of the eye 


See last page for full prescribing information 





GLAUCOMA IOP MEDICATION AROUND-THE-CLOCK FOR A 


FULL WEEK FROM A SINGLE UNIT 


Ocusert® Pilo-20 and 
(pilocarpine) 

Ocular Therapeutic System 

20 mcg/hr. for one week 


Ocusert® Pilo-40 
(pilocarpine) 

Ocular Therapeutic System 
40 mcg /hr. for one week 


DESCRIPTION: OCUSERT® pilocarpine system is an elliptically shaped unit 
designed for continuous release of pilocarpine following placement into the cul- 
de-sac of the eye. Clinical evaluation in appropriate patients has demonstrated 
therapeutic efficacy of the system in the eye for one week. Two strengths are avail- 
able, Pilo-20 and Pilo-40 


OCUSERT® systems contain a core reservoir consisting of pilocarpine and alginic 
acid. The core is surrounded by an ethylene/vinyl acetate (EVA) copolymer 
membrane which controls the diffusion of pilocarpine from the OCUSERT® system 
into the eye. The Pilo-40 membrane contains di(2-ethylhexyl) phthalate, which 
increases the rate of diffusion of pilocarpine across the EVA membrane. Of the 
total content of pilocarpine in the Pilo-20 or Pilo-40 system (5 mg or 11 mg 
respectively), a portion remains in the unit acting as the thermodynamic diffusional 
energy source to release the drug. The alginic acid component of the core is not 
released from the system. The readily visible white margin around the system 
contains titanium dioxide. The Pilo-20 system is 5.7 x 13 4 mm on its axes and 
0.3 mm thick, the Pilo-40 system is 5.5 x 13 mm on its axes and 0.5 mm thick 


Release Rate Concept: With the OCUSERT® system form of therapy. the particular 
strength is described by the rated release, the mean release rate of drug from the 
System over seven days, in micrograms per hour. To cover the range of drug 
therapy needed to control the increased intraocular pressure associated with the 
glaucomas, two rated releases of pilocarpine from the OCUSERT* system are 
available, 20 and 40 micrograms per hour, for one week 


During the first few hours of the seven day time course, the release rate is higher 
than that which occurs over the remainder of the one-week period, releasing at 
three times the rated value in the first hours and dropping to the rated value in 
approximately six hours. A total of 0.3 mg to 0.7 mg pilocarpine (Pilo-20 or Pilo-40, 
respectively) is released during this initial six-hour period (one drop of 2% pilocar- 
pine ophthalmic solution contains 1 mg pilocarpine). During the remainder of the 
seven day period the release rate is within + 20% of the rated value 


CLINICAL PHARMACOLOGY: Pilocarpine is released from the OCUSERT* 
System as soon as it is placed in contact with the conjunctival surfaces. Pilocar- 
pine is a direct acting parasympathomimetic drug which produces pupillary 
constriction, stimulates the ciliary muscle. and increases aqueous humor outflow 
facility In association with the increase in outflow facility, there is a decrease in 
intraocular pressure. Pilocarpine also induces transient myopia, generally more 
pronounced in younger patients 


The levels of '4C-pilocarpine in the ocular tissues of rabbits following OCUSERT* 
system and eyedrop administration have been determined. The OCUSERT* 
system produces constant low pilocarpine levels in the ciliary body and iris 
Following '*C-pilocarpine eyedrop treatment, the initial levels of pilocarpine in the 
cornea, aqueous humor. ciliary body and iris are 3 to 5 times higher than the 
corresponding levels with the OCUSERT* system. declining over the next six 
hours to approximately the tissue concentrations maintained by the OCUSERT* 
system. In contrast, in the lens and vitreous the '4C- pilocarpine concentrations 
remain consistently high from eyedrops and do not return to the constant low 
levels maintained by the OCUSERT* system. The concentration of pilocarpine 
does not accumulate in ocular tissues during OCUSERT* system use 


Clinical Results: The ocular hypotensive effect of both the Pilo-20 and Pilo-40 
systems is fully developed within 1%; to 2 hours after placement in the cul-de-sac 
A satisfactory hypotensive response is maintained around-the-clock. Intraocular 
pressure reduction with the OCUSERT® system for an entire week is achieved 
with either 3.4 mg or 67 mg pilocarpine (20 mcg or 40 mcg times 24 x 7, 
respectively), as compared with 28 mg administered as a 2% ophthalmic solution 
four times a day 


During the first several hours after insertion of an OCUSERT* pilocarpine system 
into the conjunctival cul-de-sac, induced myopia may occur, particularly in 
younger patients. The amount of induced myopia decreases after the first several 
hours to a low baseline level, approximately 0.5 diopters, which persists for the 
therapeutic life of the OCUSERT® system. Pilocarpine-induced miosis parallels 
the induced myopia 


Of the 302 patients who used the OCUSERT® system in clinical studies for more 
than two weeks, 229 (75%) preferred it to previously used pilocarpine eyedrops 
This percentage increased with further wearing experience 


INDICATIONS AND USAGE: OCUSERT* pilocarpine system is indicated for 
control of elevated intraocular pressure in pilocarpine responsive patients. Clini- 
cal studies have demonstrated OCUSERT® system efficacy in certain glauco- 
matous patients 


The patient should be instructed on the use of the OCUSERT® system and should 
read the package insert instructions for use. The patient should demonstrate to the 
ophthalmologist his ability to place, adjust and remove the units 


Concurrent Therapy: The release rate of pilocarpine from the OCUSERT* system 
is not influenced by carbonic anhydrase inhibitors, epinephrine ophthalmic solu- 
tions, fluorescein, or anesthetic, antibiotic or anti-inflammatory steroid ophthalmic 
solutions. The availability of these medications to the eye 15 not affected by the 
presence of the OCUSERT® system. The occurrence of mild bulbar conjunctiva! 
edema which is frequently present with epinephrine ophthalmic solutions is not 
influenced by the OCUSERT® pilocarpine system 


° 
CONTRAINDICATIONS: OCUSERT* pilocarpine system is contraindicatec 
where pupillary constriction is undesirable, such as glaucomas associated with 


~ 


acute inflammatory disease of the anterior segment of the eye, and glaucomas 
occurring or persisting after extracapsular cataract extraction where posterior 
synechiae may occur 


WARNINGS: Patients with acute infectious conjunctivitis or keratitis should be 
given special consideration and evaluation prior to the use of the OCUSERT* 
pilocarpine system 


PRECAUTIONS: OCUSERT® pilocarpine system safety in retinal detachment 
patients and in patients with filtration blebs has not Deen established. Although 
epinephrine ophthalmic solutions may be used effectively in conjunction with the 
OCUSERT® system. the conjunctival erythema and edema associated with 
epinephrine ophthalmic solutions are not substantially altered by concomitant 
OCUSERT® pilocarpine system therapy 


ADVERSE REACTIONS: Ciliary spasm is encountered with pilocarpine usage 
but is not a contraindication to continued therapy unless the induced myopia is 
debilitating to the patient. Irritation from pilocarpine has been infrequently encoun- 
tered and may require cessation of therapy depending on the judgement of the 
physician. True allergic reactions are uncommon but require discontinuation of 
therapy should they occur 


Some patients may notice signs of conjunctival irritation, including mild erythema 
and/or edema with slight increase in mucus secretion when they first use 
OCUSERT® pilocarpine systems. These symptoms tend to lessen or disappear 
after the first week of therapy. 


DOSAGE AND ADMINISTRATION: 

Initiation of Therapy: A patient whose intraocular pressure has been controlled by 
1% ог 2% pilocarpine eyedrop solution has a higher probability of pressure control 
with the Pilo-20 system than a patient who has used a higher strength pilocarpine 
solution and might require Pilo-40 therapy. However, there is no direct correlation 
between the OCUSERT® system (Pilo-20 or Pilo-40) and the strength of pilocar- 
pine eyedrop solutions required to achieve a given level of pressure lowering. The 
OCUSERT® system reduces the amount of drug necessary to achieve adequate 
medical control; therefore therapy may be started with the OCUSERT® Pilo-20 
System irrespective of tne strength of pilocarpine solution the patient previously 
required. The oatient should then return during the first week of therapy for 
evaluation of his intraocular pressure. 


Since the pilocarpine-induced myopia from the OCUSERT® Pilo-20 system occurs 
in the first several hours of therapy (average of 1.4 diopters in a group of young 
subjects), the patient should be advised to place the system into the conjunctival 
cul-de-sac at bedtime. By morning the myopia is at a stable level (about 0.5 
diopters in young subjects) 


If the pressure is satisfactorily reduced with the OCUSERT® Pilo-20 system the 
patient should continue ts use, replacing each unit every 7 days. If the physician 
desires intraocular pressure reduction greater than that achieved by the Pilo-20 
system. the patient should be transferred to the Pilo-40 system. If necessary, an 
epinephrine ophthalmic solution or a carbonic anhydrase inhibitor may be used 
concurrently with OCUSERT* system in their usual doses and dosage forms 


After a satisfactory therapeutic regimen has been established with the 
OCUSERT® pilocarpine system, the frequency of follow-up should be determined 
by the ophthalmologist according to the status of the patient's disease process 


Placement and Removal of the OCUSERT® System: The OCUSERT® system is 
readily placed in the eye by the patient, according to patient instructions provided 
in the package. The instructions also describe procedures for removal of the 
System It is strongly recommended that the patient's ability to manage the 
placement and removal of the system be reviewed at the first patient visit after 
initiation of therapy. 


Sanitary Handling: Patients should be instructed to wash their hands thoroughly 
with soap and water before touching or manipulating the OCUSERT® system 


OCUSERT® System Retention in the Eye: During the initial adaptation period, the 
OCUSERT® unit may slip out of the conjunctival cul-de-sac onto the cheek. The 
patient is usually aware of such movement and can replace the unit without 
difficulty. In the event a cisplaced unit contacts unclean surfaces, rinsing with tap 
water before replacing is advisable. Obviously, bacteriologically contaminated 
units should be discarded and replaced with a fresh unit 

In those patients in whom retention of the OCUSERT® unit is a problem, it should 
be remembered that superior cul-de-sac placement is often more desirable. The 
OCUSERT® unit can be manipulated from the lower to the upper conjunctival 
cul-de-sac by a gentle cigital massage through the lid. This technique is readily 
learned by the patient If possible the unit should be moved to the upper conjunc- 
tival cul-de-sac before sleep for best retention. The patient should be instructed to 
check for the presence of the OCUSERT® unit before retiring at night and upon 
arising 


HOW SUPPLIED: OCUSERT® Pilo-20 or Pilo-40 systems are available in pack- 


ages containing eight individual sterile systems 


STORAGE AND HANDLING: 
pharmaceuticals 


Store under refrigeration (36°-46°F) 
CAUTION: Federal law prohibits 
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Optic Nerve Head Metastasis 


Brenda L. Gallie, MD; John E. Graham, MD, FRCS(C); William S. Hunter, MD, FRCS(C) 


* А case of tumor metastasis from car- 
cinoma of the lung directly to the cribri- 
form plate is described. Retina and optic 
nerve were involved, but there was no evi- 
dence of tumor invasion of the choroid. It 
is postulated that the original tumor em- 
bolus lodged in a cribriform branch of the 
arterial circle of Zinn or in the central reti- 
nal vessels. 

(Arch Ophthalmol 93:983-986, 1975) 


Mense directly to the optic 
nerve head has been recorded 
infrequently, and in only five cases'^ 
was the choroid not involved, proving 
that the metastasis settled in the op- 
tie nerve head and did not spread 
from adjacent choroid. In a further 11 
eases,*' choroid was involved to a 
lesser degree than optic nerve head, 
and it was postulated that the metas- 
tasis had lodged in the optic nerve. As 
has been noted in choroidal metas- 
tases, the most common site of the 
primary tumor is the breast. 

In the present case report, the 
cribriform plate was involved directly 
with a metastasis from bronchogenic 
carcinoma of the lung. 


REPORT OF A CASE 


A 49-year-old man complained of a grad- 
ual decrease in vision in the right eye dur- 
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ing a period of three to four weeks. There 
was no history of previous ocular problems. 

Examination showed that visual acuity 
in the right eye was counting fingers at 2 
feet. The anterior segment and intraocular 
pressure were normal, and the lens and 
vitreous were clear. Funduscopic examina- 
tion showed an elevated fluffy white lesion 
temporal to the disc, involving the macular 
area, that measured 2 disc diameters hori- 
zontally and vertically and was elevated 2 
to 3 diopters. Vessels undulated through 
and over the mass. On fluorescein angiog- 
raphy, the mass obscured the background 
choroidal pattern, and there was no leak of 
fluorescein in or around the mass. 

Further examination revealed that the 
patient was a heavy smoker with shortness 
of breath for the last year. In the last few 
months, he had lost 10 kg (22 lb) weight 
and his voice had become hoarse. He was 
admitted to the hospital for further in- 
vestigation. Examination of the chest re- 
vealed bilateral inspiratory and expiratory 
rhonchi with laryngeal stridor and hoarse- 
ness. Sputum examination and bronchial 
washings were positive for malignant cells. 
Tomograms of the left hilum showed a 
lobulated lesion consistent with carcinoma. 
Biopsy showed squamous cell carcinoma in 
the left upper lobe bronchus and peri- 
bronchial lymph nodes, which was felt to 
5e inoperable. There was no evidence of 
other metastases. Radiotherapy of 3,000 
rads was supplied to the chest in divided 
doses over a two-week period. The eye was 
not irradiated. 

The patient gained 11 kg (24.3 lb) over 
the next few months and rezurned to work, 
but seven months later the right eye be- 
came acutely painful. The anterior cham- 
ber showed 4+ flare and cells, with severe 
rubeosis iridis; intraocular pressure was 60 


mm Hg. The eye was enucleated with 8 
mm of optic nerve attached. At surgery, no 
involvement of extraocular structures with 
tumor was noted. 

The patient returned to work and was 
admitted three months later with a grand 
mal seizure. The electroencephalogram 
showed posterior parietal focal disorder, 
and the diagnosis of brain metastasis was 
made, for which he received 2,000 rads 
of whole brain irradiation. A chest x-ray 
film showed widespread tumor. Shortness 
of breath became severe, and ten months 
after the patient was first seen, he died. No 
postmortem examination was performed. 


PATHOLOGICAL FINDINGS 


On gross examination, the right 
eye measured 26x25.5x24.5 mm, 
with 8 mm of optie nerve attached. 
There was no posterior opacity on 
transillumination. The eye was sec- 
tioned horizontally, showing closure 
of the anterior chamber angle, poste- 
rior synechiae, and nuclear sclerosis. 
The vitreous was largely liquified. 
Cheesy, friable, white material 
floated in the fluid vitreous and was 
evident over almost the whole of the 
posterior pole, obscuring the optic 
nerve head where the material ap- 
peared heaped up. The optic nerve 
was sectioned at the globe where its 
diameter appeared to be increased. 

Microscopical examination showed 
corneal epithelial edema, with con- 
gestion of the episcleral vessels at the 
limbus. The anterior chamber angles 
were completely occluded by firm 
fibrovascular synechiae continuous 


P, 
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Fig 1.—A, Horizontal section of globe at optic nerve head: ne- 
crosis of tumor and retina is seen over optic nerve head with vi- 
able tumor surrounding a fibrovascular central core. Cribriform 
plate contains large central vessel partly occluded by tumor (ar- 
row), but rigid framework of cribriform plate remains intact. Optic 
nerve is filled with tumor (hematoxylin-eosin, original magnifica- 


with a fibrovascular membrane that 
extended over the whole of the ante- 
rior surface of the iris, causing ectro- 
pion uvea. There were a few chronic 
inflammatory cells within the iris 
stroma and the anterior surface of 
the lens. Patchy atrophy of the lens 
epithelium, artifactitious rupture of 
the lens fibers, and very mild vacu- 
olation of the peripheral cortex at 
the equator were observed. There was 
some degeneration of the pigmented 
and nonpigmented ciliary epithelium, 
with fibrosis of the ciliary processes. 

The optic dise was completely cov- 
ered by a mound of necrotic eosino- 
philic granular debris displacing the 
inner limiting membrane approxi- 
mately 3 mm anterior to its usual po- 
sition (Fig 1,A). A few chronic in- 
flammatory cells were found within 
this debris, and deep within it, a vas- 
cular connective tissue core sur- 
rounded by a rim of healthy tumor 
cells, branched out from the cribri- 
form plate. This core contained both 
arterioles and venules, and posteri- 
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orly in the cribriform plate, several 
large vessels were seen partially oc- 
cluded by plump, healthy tumor cells. 
On either side of the optic nerve head, 
tumor extended out over the Bruch 
membrane, replacing necrotic retina 
and displacing retina away from the 
optie nerve. The limit of tumor exten- 
sion on Bruch membrane was clearly 
seen where retina and pigment epi- 
thelium were both rolled back like a 
earpet by the tumor lying directly on 
the Bruch membrane (Fig 1,B). Tu- 
mor cells extended on the internal 
limiting membrane almost to the ora 
serrata and, in several places, had 
broken through the inner limiting 
membrane to be seen lying on the 
anterior surface of the retina (Fig 
1,C). There was compression through- 
out most of the retina of the normal 
layered structure, with some areas of 
hemorrhage into the retina. At the 
equator, tumor cells were growing 
along a strand of vitreous adherent to 
retina. There was no evidence of 
choroidal] or scleral invasion by tumor. 


“r 


tion x 5). B, Magnification of area within box in A; metastatic tu- 
mor (arrow) is growing along Bruch membrane, peeling off retina 
and pigment epithelium like a carpet (hematoxylin-eosin, original 
magnification x75). C, Area of retina near equator; tumor cells 
are infiltrating along inner limiting membrane and extending into 
vitreous cavity (hematoxylin-eosin, original magnification x 80). 


Cross sections of the cribriform 
plate showed very little tumor and 
maintenance of the structure, yet sec- 
tions of the optic nerve at the globe 
showed it to be full of tumor, with in- 
vasion of tumor cells into the sub- 
arachnoid space in several areas (Fig 
2, left). The most proximal sections of 
the optie nerve were clear of tumor 
(Fig 2, right). 

High-power magnification of the 
optie nerve showed infiltration by 
plump cells, with considerable vari- 
ation in nuclear size and shape (Fig 
3, left) with mitotic figures present. 
Fibrous reaction and gliosis were 
evident among the cords of the tu- 
mor. The biopsy of the lung primary 
showed similar cords of irregular dis- 
torted cells, with mitotic figures and 
variation in nuclear size and shape 
(Fig 3, right). 


COMMENT 


The central retinal artery at the 
cribriform plate is a known site for 
emboli to lodge and produce central 
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Fig 2.—Left, Cross section of distal optic nerve at glabe; cords 
of plump tumor cells have almost completely replaced normal op- 
tic nerve structure, but no invasion into subarachnoid space is 


observed (hematoxylin-eosin, original magnification x 5). Right, x 5). 





Fig 3.—Left, Cross section of distal optic nerve; variation in nu- 
clear size and shape and mitotic figures are evident with com- 
pression of nerve fibers and glial hyperplasia (hematoxylin-eosin, 
original magnification x 100). Right, Bronchial biopsy specimen; 


retinal artery occlusion. Several au- 
thors have postulated this as the 
mechanism of metastasis to the optic 
nerve head on the basis of clinical his- 
tory and the presence of peripheral 
retinal atrophy.*'*'*:95» If this were 
a common situation, more retinal me- 
tastases, associated with branch arte- 


bronchial 
x 100). 


rial occlusions, would be expected. In 
the literature, there are only four 
case reports of metastatic involve- 
ment of the retina alone,-* in con- 
trast to the 6% of patients dying of 
carcinoma found by Bloch? to have 
choroidal metastases at the time of 


postmortem examination. 
e 





Cross section of proximal optic nerve; no tumor cells are seen, 
but there is evidence of compression with myelin dissolution and 
slight glial hyperplasia (hematoxylin-eosin, original magnification 


cords of similar irregular distorted cells extend into underlying 
stroma (hematoxylin-eosin, original 


magnification 


Tumor emboli could reach the crib- 
riform plate by routes other than the 
central retinal artery. The central col- 
lateral arteries, branches of the cen- 
tral retinal artery, and the cribriform 
branches of the arterial circle of Zinn 
feed the optic nerve head. Emboli 
lodging in these small vessels would 


be much smaller than emboli causing 
central retinal artery occlusion and 
would be the size of tumor emboli of 
a few cells. The preponderance of 
choroidal metastases over retinal me- 
tastasés suggests that the choroidal 
circulation is much more likely to be 
involved with tumor emboli than the 
retinal circulation. Smoleroff and 
Agatston attribute this to the fact 
that the ciliary artery exits from 
the ophthalmic artery more obliquely 
than does the central retinal artery. 
The clinicopathological picture of cen- 
tral retinal artery occlusion could re- 
sult secondarily from pressure on the 
central retinal artery and vein by the 
growing metastasis or from later tu- 
mor invasion of vessels. 

From the pathologic findings in 
this case, it is not possible to deter- 
mine whether the original embolus 
lodged in a central retinal vessel or in 
a small branch of the arterial circle of 
Zinn, feeding the optic nerve head. In 
commenting on a case of optic nerve 
involvement, Algernon B. Reese 
suggested that rigidity of the cribri- 
form plate prevents tumor growth in 
this region, and in this case, the tu- 
mor has spread anteriorly along the 
central retinal vessels and posteriorly 
between optic nerve fibers, compress- 
ing and destroying them. The cribri- 
form plate itself is scarcely involved. 

Because the large bulk of tumor 
grew over the disc, this suggests that 
the central vessels were originally in- 
tact, but when the central vessels be- 
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came compromised, the bulk of tumor 
became necrotic. Only tumor cells im- 
mediately adjacent to new vessels or 
close to the choroidal circulation could 
maintain viability. Loss of vision was 
gradual as the tumor enlarged; this 
also suggests that the initial tumor 
embolus was not associated with cen- 
tral retinal vessel occlusion. 

The present case represents metas- 
tasis to the cribriform plate, with ex- 
tension of the tumor posteriorly into 
the optie nerve and anteriorly into 
the retina. Anterior extension on the 
nerve fiber layer was only a few cells 
thiek but as the tumor spread along 
Bruch membrane, peeling off the ret- 
ina and pigment epithelium, visual 
acuity gradually diminished. The bulk 
of tumor overlying the optic disc and 
choroid was visible on fundus exami- 
nation and blocked choroidal fluores- 
cence. Eventually, this mass of tumor 
became necrotic, and rubeosis devel- 
oped with anterior chamber angle clo- 
sure. Acute glaucoma necessitated 
enucleation of the eye. 
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The Freed 
Both Hands 


Medical Workshop, the noted international pro- 
ducer of fine medical instruments, offers the ultimate 
in diagnostic contact lenses which use the unique, low 
vacuum technique of lens application. This innovative, 
simplified process has enabled Medical Workshop to 
create a full range of diagnostic contact lenses for fun- 
dus inspection, gonioscopy, photograohy of the chamber 
angle, electroretinography and foreign body localization. 
They also create fine lenses for goniotomy and argon 
photocoagulation. ! 

Every low vacuum lens is constructed of durable, 
safe medical plastic that is extremely light weight. They 
are easy to apply and, if desired, permit the patient to 
walk about comfortably while the lens remains precisely 


in place. N 
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Fundus contact lens 





MW 1124A 
Direct goniolens 


Comberg type for foreign 


body localization 
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MW 1125 


MW 1127 
Spherical double focus 


MW 1139 
Direct goniolens 
with 2X Clipover lens 





MW 1124B 
Peripheral - ; 
fundus contact lens . € Free both hands because the lens is 
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These simplified, low vacuum 
diagnostic contact lenses: 


‚ Permit the nurse or assistant to prepare 


the patient and apply the lens, thus 
freeing the doctor for other work. 

* Permit rapid examination of sitting or 
recumbent patient. 


attached to the eye. 

* Assure a perfect centering of the lens, 
permitting it to follow the eye in all 
directions. 

e Eliminate air bubbles between the 
contact lens and the cornea. 

* Simplify rotation around the limbus. 

* Provide maximum visual field. 


For further information on how this unique system of lenses can begin to give you 
the freedom of both hands—to save you time, and mcre—write or call us today 


O MW 1120  Comberg type for foreign Ў о 
body localization à $136.00 B» 

O MW 1123 Fundus contact lens 27 $ 58.00 oO 

O MW 1124A Direct goniolens $ 92.00 

L] MW 1124B Peripheral fundus M 0 
contact lens $ 92.00 

О MW 1124C Set of three above $242.00 D 


O Enclosed please find my check in the amount of 


MW 1125 
MW 1127 & 
MW 1139 
KOP91 


KOP92 


ар Росы те 
Please include $2.50 for postage and handling. Calitornia residents include 5% Sales tax. 
Pennsylvania residents include 6% sales-tax. 


Six mirror goniolens $175.00 

Spherical double focus $ 98.00 
х Direct goniolens with 

2X Clipover lens $205.00 

Fiber optic cable with 

handle for MW 1139 $130.00 

Light source for MW 1139 $175.00 


TENAN Vcg SER RT LARN Des TI OT ES ME БЕЛЫЙ A EN НЫЗЫ. СЕНШ RE ES КОБ] BE ЧЕЛИ NEMPE ШЕШЕН 
KE E LE R 456 Parkway, Lawrence Park Industrial Park Broomall, Pa. 19008, (215) 353-4350 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


O Please send me the following: Г] Please send me further information on the following: 
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€« the Огісіп: 1! * 
t's the Goldmann 








Perimet 


The value of owning a true original 
is as meaningful in the exacting 
world of the healing arts as it is in 
the world of painting and sculpture. 
In the case of an original Haag-Streit 
instrument it means owning the very 
finest equipment possible — equip- 
ment made by the world’s leader in 
© ophthalmological instrumentation. 
A prime example is the Haag-Streit 
Goldmann perimeter Model 940. The 
940 was developed to meet a very 
specific need ... improvement of the 
entire examination process in terms 
of both accuracy and economy of 
time. 
Haag-Streit precision manufacture 
provides in the 940 rigid standard- 
ization of the size and luminosity 
of targets as well as the luminosity 
æf the background... and standard- 
ization also of all the other variables 
that enter into the examination 
process. 
Now, for example, with the Goldmann 
perimeter a large chart allows for 
easy interpretation of the fields, be 
they central or peripheral, because 
they are always taken under the 
same conditions of examination. 
With the unique recording device, 
available with the 940 as an optional 
accessory, patient activation is one 
fot the keys to the unit's effectiveness 
and precision. In operation, the 


er 940 


press ng a button. A control mechan- 
ism within the device limits contact 
time of the stylus on the chart to a 
minimum of about 0.4 seconds. 

With this time increment maintained 
at a constant, a direct relationship 
becomes evident on the chart be- 
tween the length of the stylus line 
and target speed. 


Thus the Goldmann perimeter and 
its recording device speed up ex- 
aminations, eliminate errors due to 
examiner reaction time, indicate 
target direction and make it easier to 
contrcl target presentation. 

There are two original 940 models 
available, the Goldmann 940-K7 for 
kinetic perimetry and the 940-ST for 
kinetic and static perimetry. The 
recorcing device is usable with both. 
These Haag-Streit units are true 
originals as are all Haag-Streit in- 
struments. Our products include 

the renowned Slit Lamp 900, the 
Goldmann/Weekers Adaptometer, 
the Goldmann Applanation To- 
nometer and contact lenses for 
gonioscopy and fundus examination. 
For acditional information on the 
original Goldmann perimete: 940 or 
any other Haag-Streit instrument 
contact: 


керс. Ж 


HAAG Г НЕТ Service, і... 


Subsidiary of Haag-Streit A.G., Berne, Switzerland 
P. O. Box 127, 6 Industrial Park 


Waldwick, New Jersey 07463 
(201) 445-1110 


examiner guides a pantograph index 
across the chart. When the target 
enters the field of vision, the patient 
activates a recording stylus by 


Distributors for HAAG-STREIT INSTRUMENTS in the U.S.A. 


Cummins-Robertson, Inc. Parsons Optical Service, Inc. 
Miami, FL San Francisco, CA 


Doig Optical Company Alfred P. Pell, Inc. 


Ab STR 


* Pittsburgh, PA New York, NY 
H.O.V. Optical Company Spratt-Optimax 
: Chicago, IL Los Angeles, CA z 
Ostertag Optical Service, Inc. Dixie Ophthalmic Instruments * 
St. Louis, MO New Orleans, LA P 





CANADA: Imperial Optical Co., Ltd., Toronto, Ont. 











#1020B NEW-MATIC 


#1010 SCREW TYPE 








“New-Matic” and 
Screw Adjustable Stools 


Designed to give complete mobility and comfort 


The “New-Matic” stool height adjustment is completely 
automatic with fingertip control . . . the standard screw 
stool adjusts with fingertip ease. Both models fitted with 
ball casters for easy mobility on carpet or tile. Comes with 
aluminum base and, chrome steel column. You'll sit in 
comfort on a 15 inch by 3 inch thick seat of molded poly- 
foam padding. Upholstered in durable, washable vinyl. 
(Note: All stools swivel 360? independently of the base 
without affecting the height.) 


SPECIFICATIONS AND DIMENSIONS: 


MODELS 1020 and 1020B 

Standard Height Adjustment — 
From 20" to 267”. Other height 
adjustments available. Standard 
cushioned backrest tilts automati- 


MODEL 1010 and 1010B 

Standard Height Adjustment from 
19" to 27". Other height adjust- 
ments available. Base— 19" Span 
(Standard) (See opt. equip. below). 





cally for custom comfort (Model 1010 WITHOUT BACKREST-—$75.00 
1020B and 1010B). Base — 19" 1010B WITH BACKREST- $929.50 
Span. (Standard) (See optional All stools available from low height 
equipment below). of 17" upward to any height desired 


1020 WITHOUT BACKREST-$125.00 With a 672^ stroke. Any stool less 
1020B WITH BACKREST- $150.00 than 17" low height will only have 
a 3⁄2” height adjustment. 


OPTIONAL EQUIPMENT AT EXTRA COST 

e Adjustable Half-Ring Footrest € Adjustable Full-Ring Footrest e Full-Ring 
Footrest (Attached to base) e "D" Shaped Seat— 17/2” depth, 15" wide, 
3" thickness molded polyfoam € Rectangular Seat 15" x 13" available on 
1020 or 1010 Models @ Two-Way Adjustable Cushioned Backrest (adjusts 
vertically and horizontally) © Large 24" Base for use on higher height 
stools e Five-Leg Base for Maximum Stability € Special fabrics, colors, and 
casters available. 


STANDARD COLORS 


PR-21 Black PR-30 Charcoal DC-11 Cream White 
PR-245 Biscayne Blue PR-22 Gold DC-32 Dark Blue 
PR-27 White PR-26 Olympic Blue DC-25 Light Green 


PR-31 Saddle Tan PR-24 Antique White DC-44 Dark Green 
PR-29 Jade Green PR-28 Flamingo Orange DC-35 Gray 
Special colors available at slight additional charge. ОС-14 Tan 


Callus collect to order your New-Matic and Screw Adjustable Stools 


optical associates, Inc. 


(Ophthalmic Instrument Sales, Inc.) 
211 N. MERAMEC / CLAYTON, MO. 63105 
е 


TOLL FREE WATS NO. 800-325-4160, Good all states 
except Missouri. Missouri residents call collect (314) 726-3232. 





Large Optic Nerve Glioma 
With Normal Vision 


Stanley J. Goodman, MD; Arthur L. Rosenbaum, MD; Anton Hasso, MD; Hideo Itabashi, MD 


* When the diagnosis of optic glioma is 
made, the visual loss is most often mildly 
or profoundly impaired. We report the de- 
tails of the unusual situation where cen- 
tral visual acuity, visual fields, and color 
vision were normal at the time a large op- 
tic nerve glioma was demonstrated in a 
young boy. To our knowledge, this is the 
first case report containing ophthalmo- 
logic, neuroradiologic, surgical, and his- 
tologic details illustrating the rare associ- 
ation of normal vision and an optic 
glioma. 

(Arch Ophthalmol 93:991-995, 1975) 


1j proptosis and progres- 
sive loss of visual acuity are the 
most common clinical features in pa- 
tients with optic nerve gliomas. Vi- 
sual loss is severe at the time of diag- 
nosis in approximately half of the 
patients,’ and some degree of dimin- 
ished visual acuity can be demon- 
Strated in almost every case, except 
those patients who are too young to 
test.*-* One case report has drawn at- 
tention to the rare patient who may 
have normal vision or very minimal 
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visual dysfunction. 

We report the unusual observation 
of normal visual function despite the 
presence of a very large optic nerve 
glioma extending from the optic disc 
to the chiasm. 


REPORT OF A CASE 


A 65-year-old boy was referred to Har- 
bor General Hospital in January 1974, af- 
ter physicians had detected papilledema in 
the right eye. 

The patient had been in excellent health 
until спе month prior to admission, when 
he complained of diffuse intermittent 
headache. The headache had no relation to 
activity, position, disposition, or time of 
day, and tended to last for an entire day 
about twice weekly. Frequently, the pain 
was intense, and the patient occasional- 
ly vomited during severe headaches. Loud 
noises were bothersome at times, and he 
became uncharacteristically irritable and 
less interested in play. The mother de- 
scribed an isolated incident during this 
time which lasted one hour, when the pa- 
tient "lost control of his eyes and was 
unable to straighten them out." The 
mother also noted occasional intermittent 
drooping of the right eyelid. 

The past history, review of systems, de- 
velopmental history, and family history 
were unremarkable. A family history of 
neurofibromatosis was not obtained. 

Monocular papilledema was seer by a 
pediatrician two weeks prior to admission 
and was confirmed by an ophthalmelogist. 


Routine skull x-ray films, brain scan. and a 
. 


lumbar-puncture cerebrospinal fluid exam- 
ination all disclosed no abnormality. The 
child was then referred to Harbor General 
Hospital. 

Papilledema and minimal proptosis of 
the right eye were the only abnormalities 
detected on physical examination. Ocular 
examination showed best corrected visual 
acuity of 20/20-2 OD and 20/2541 OS. 
Monocular color vision testing detected no 
errors with the pseudoisochromatic plates. 
External and slit lamp examination were 
unremarkable. Extraocular muscle rota- 
tions were full and without limitation. Pu- 
pils were 6 mm in size in both eyes and re- 
acted briskly to light and accommodation. 
Exophthalmometer readings were 15 on 
the right side and 13 on the left. Intraocu- 
lar pressure was not elevated. Visual field 
testing disclosed an enlarged blind spot in 
the right eye. Papilledema of the right 
optic disc with venous engorgement and 
small papillary hemorrhages was noted. 
The patient’s height, weight, and head cir- 
cumference were all normal. Results of 
blood pressure, pulse, respiration, and gen- 
eral physical examination were normal. 
There were no café-au-lait spots. The child 
was of normal intelligence and affect. 

Radiologic examination showed that the 
right optic foramen was enlarged to 9 mm 
(Fig 1 and 2). Selective internal carotid 
angiography demonstrated that the in- 
traorbital portion of the ophthalmic artery 
was displaced downward and somewhat 
splayed laterally. Hypocycloidal tomo- 
graphic cuts during the pneumoencephalo- 
gram displayed a tumor that was 7 to 10 
mm in diameter extending from within the 
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Fig 1.—Magnified right optic foramen view. Right optic foramen 
is expanded in symmetrical manner. Note thinning of bony cortex 
surrounding optic foramen, but no destruction. R indicates right. 


Fig 3.—Hypocycloidal tomogram at level of optic foramen dur- 
ing brow-up pneumoencephalography. Note enlargement of right 
optic foramen, with thinning of inferior medial margin of right an- 
terior clinoid (lower arrow). In addition, there is thinning of the su- 
perior margin of the right optic foramen with loss of the cortical 
margin (upper arrow). R indicates right. 











Fig 2.—Magnified left optic foramen view. In comparison to Fig 
1, left optic foramen is of normal size and shows intact bony cor- 
tex. L indicates left. 


Fig 4.—Hypocycloidal tomogram 2 mm posterior to Fig 3 during 
brow-up pneumoencephalography. Planum sphenoidal is tilted 
downward to right. Right anterior clinoid shows medial erosion 
(lower arrow). The elliptically enlarged right optic nerve is seen to 
bulge superiorly into chiasmatic cistern (upper arrow). Left optic 
nerve is of normal size, without evidence of bony erosion. 


> 





пэррис: 


Fig 5.—Linear midsagittal tomogram during brow-up pneumoencephalography. Optic 
chiasm is of normal size, as it extends upwards into optic recess (narrow and wide ar- 
rows point to edges of optic chiasm). Anterior recesses of third ventricle are not blunted 
(recesses outlined with dots). Diagnosis of right optic nerve tumor without chiasmatic in- 
volvement can be made. 


orbit, through the length of the optic canal, 
and continuing intracranially to the lead- 
ing edge of the chiasm (Fig 3 through 5). 

Because of the unusual finding of an ap- 
parent optic nerve tumor and normal vi- 
sion, the child was reexamined in detail 
with no change in the results of ophthalmic 
examination. 

Through a right frontal craniotomy, a 
bulbously enlarged and mildly hyperemic 
intracranial right optic nerve was seen. 
The enlarged portion of the nerve and the 
hyperemia stopped about 1.5 mm in front 
of the optic chiasm. The optic canal was 
unroofed, and moderate inflammatory-like 
adhesions between the nerve and the dural 
sheath were divided. The orbit was un- 
roofed, the nerve followed to the globe, and 
the nerve was amputated less than 1 mm 
in front of the chiasm and 1.5 mm behind 
the globe. The surgical specimen appeared 
to have a 1-mm cuff of normal nerve at 
each end. 

The patient had an uncomplicated post- 
operative course, except for ptosis and 
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medial rectus palsy of the right eye. The 
ptosis is gradually improving. Visual acu- 
ity and visual field is entirely normal in the 
left eye. Radiation therapy has not been 
used. 


PATHOLOGIC FINDINGS 


The excised, enlarged, right optic 
nerve consisted of an S-shaped, elon- 
gated firm tissue measuring 3.7 em in 
length and 0.5 to 0.9 em in diameter 
that was invested with transparent 
arachnoid containing fine blood ves- 
sels. The end of the nerve, which was 
described as being toward the chiasm, 
was red and bulbous, whereas the end 
toward the globe that was marked by 
a surgical clip had a nearly normal 
appearance (Fig 6, top). The inter- 
vening segment was diffusely en- 
larged. On section examination, the 
enlarged portion of the nerve was 
slightly translucent and red-tan to 
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Fig 6.—Top, Gross surgical specimen 
with red bulbous proximal end at left and 
distal portion cut flush to globe at right. 
Note maintenance of anatomic opened S- 
shape and fusiform expansion. Bottom, 
Same specimen showing gross appear- 
ance of cut surfaces at various levels. 


yellow-tan. The end toward the eye 
had a more normal white appearance 
of optic nerve (Fig 6, bottom). The 
specimen was fixed in 30% neutral 
formaldehyde solution, embedded in 
paraffin, sectioned, and stained with 
hematoxylin-eosin. КІйуег-Вагтега, 
Masson trichrome, PAS, Bodian, and 
Holzer methods. Other stains applied 
were colloidal iron method for acid 
mucopolysaccarides, PAS-Alcian blue 
method for mucosubstances, and 
mucicarmine stain for mucin. 
Microscopically, the general archi- 
tecture of the nerve was maintained, 
but the usual diameter was increased 
by enlargement of the nerve bun- 
dles and concomitant stretching and 
thickening of the connective tissue 
(Fig 7). The tumor remained confined 
within the slightly thickened but in- 
tact investing pia-arachnoid. There 
was noticeable congestion and hyper- 
vascularity within the septae, corre- 
sponding to the grossly noted red, 
bulbous segment. Except for some 
myelin that was demonstrable at the 
extreme periphery of the nerve, there 
was severe demyelination through- 
out. On the other hand, Bodian stain 
showed relatively good preservation 
of axis cylinders (Fig 8). The tumor 


`~ 


Optic Nerve Glioma—Goodman al 993 


ў "а а 





Fig 7.—Left, Cross section of optic nerve expanded by tumor. 
Note enlarged nerve fascicles and slightly thickened and 
stretched connective tissue septae (Hematoxylin-eosin, original magnification x 275). 
magnification x 12.5). Right, High-power view of tumor cells. Tu- 
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Fig 8.—High-power view showing relative preservation of axis cylinders between astrocytes (arrows) in cross (left) and longitudinal 
(right) sections. (Bodian, original magnification x 375). 
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cells were sparsely distributed, well- 
differentiated, fibrillary astrocytes, 
although occasional large forms with 
vesicular and lobulated nuclei were 
present (Fig 8). Although astrocytic 
nuclei were relatively sparse, abun- 
dant fibrillary processes replaced the 
degenerated tissue. Necrosis, inflam- 
mation, and evidence of phagocytic 
activity were absent. No appreciable 
spongy change or large extracellular 
spaces were present, and histochemi- 
cal stains for mucosubstances, mucin, 
and acid mucopolysaccharides were 
negative. There appeared to be nor- 
mal nerve at both ends of the speci- 
men. No multinucleated cells or mi- 
toses were noted. Rosenthal fibers 
were absent. The histological diag- 
nosis was optic nerve glioma, and the 
nerve enlargement would appear to 
have been the result of proliferation 
of astrocytes and their processes. 


COMMENT 


This case illustrates that central vi- 
sual acuity and color perception may 
be entirely normal in the presence of 
a large optic nerve glioma. The litera- 
ture contains brief comments regard- 
ing preserved central acuity of 20/20 
in the involved eyes of five patients 
with surgically confirmed optic nerve 
glioma. In one report, visual fields 
and color vision were not mentioned, 
but the authors indicated they were 
surprised to have found two instances 
of optic nerve glioma sufficiently 
large to cause monocular proptosis 
yet still associated with normal cen- 
tral acuity.’ The actual size of the two 
tumors was not mentioned. In an- 
other report, 53 of 56 patients with 
optic glioma who were followed over 
a period of many years had subjective 
or objective evidence, or both, of vi- 
sual failure at the time the diagnosis 
was made. However, no details con- 
cerning the three of 56 patients with 
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presumably normal visual acuity can 
be extracted from the report. The im- 
portant point that has been recog- 
nized, but not emphasized, is that 
gliomas infiltrating the optic nerve 
may rarely have no clinically detect- 
able decrease in visual acuity or color 
vision. In retrospect, more detailed 
tests such as pupilography, visually 
evoxed cortical response, more exten- 
sive color vision testing, and determi- 
nation of modular transfer function 
might have disclosed some afferent 
defect of the right optic nerve. 
There may be a relatively pro- 
longed course of tumor growth of op- 
tic nerve gliomas, during which time 
vision is not affected. As these slowly 
infiltrative tumors expand, they grad- 
ually separate and distort the longi- 
tudinally arranged axons, yet many 
functioning axons undoubtedly sur- 
vive for a long time so that they are 
seen microscopically to have an unin- 
terrupted anatomical course through 
the midst of the tumor. Vision ulti- 
mately fails with chiasmatie and op- 
tie nerve gliomas as the tumor bulk 
continues to disturb anatomical-me- 
chanical and vascular needs of the 
anterior visual pathway. However, in 
the case of many optic nerve gliomas, 
another reason for ultimately failing 
vision may be that of compressive 
force on the nerve within the optic ca- 
nal. As the tumor slowly grows within 
the restricted confines of the optic ca- 
nal, it exerts force both centrifugally 
and eentripetally: bony erosion occurs 
externally and demyelination occurs 
in the nerve. Eventually, there is 
disruption of axis cylinders. Enlarge- 
ment of the optic nerve has been at- 
tributed to accumulation of muco- 
substances,’ but morphologic and 
histochemical evidence of the pres- 
ence of such substances was absent 
from the present case. Rather, the en- 
largement resulted from infiltration 
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and replacement of the nerve by as- 
trocytes and their processes, along 
with some thickening of the connec- 
tive tissue septae. 

Surgical removal was selected in 
this case because of the radiolbgic and 
anatomic evidence of tumor exten- 
sion to within 1.5 mm of the optic 
chiasm. We are aware of the mean- 
ingful controversy surrounding the 
treatment of optic nerve gliomas, but 
we believe that a discussion of this 
complicated subject is beyond the 
scope of this presentation. 

This patient became symptomatic 
with the abrupt onset of diffuse head- 
aches. At surgery, we found an en- 
larged optic nerve with inflammatory 
adhesions between the hyperemic tu- 
mor within the optic canal and the 
surrounding dural sheath. It is pos- 
sible that this child's optic nerve 
glioma was diagnosed before vision 
began to fail because early dural in- 
volvement led to pain and headaches. 


Robert Helper, MD, assisted in the prepara- 
tion of this report. 
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Phenylephrine HCI 0.12% 
Ophthalmic Solution Sterile 


DESCRIPTION: MISTURA 0 is a decongestant that whitens the eye and relieves minor eye ir- 
ritations caused by hay fever, colds, dust, wind, swimming, sun, smog or hard contact lenses. 
CONTAINS: Phenylephrine HC! 0.12% with: antipyrine 0.1%, sodium phosphate dibasic, 
sodium phosphate monobasic, disodium edetate, sodium acetate, sodium thiosulfate, 
benzalkonium chloride 1:25,000 and purified water. Hydrochloric acid or sodium hydroxide is 
added to adjust pH to approximately 6.75. 
DIRECTIONS: Use 1 mist application in the affected eye(s). May be repeated in 3 or 4 hours 
as needed. 
When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA D. 
CAUTION: Should not be used in the presence of narrow-angle glaucoma. 
WARNING: If irritation persists or increases, discontinue use. Keep container tightly closed. 
NOTE: Not for use with the soft contact lens 


HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles Rev7/74 


MISTURA® D.Zn 
Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 


DESCRIPTION: Zinc sulfate 0.25%, phenylephrine HCI 0.12% with: benzalkonium chloride 
(0.0075%), polysorbate 80, sodium bisulfite, sodium citrate, sodium chloride, (and purified 
water). Sodium hydroxide is added to adjust pH to approximately 6.9. 
ACTIONS: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly astringent solution of 
zinc sulfate and phenylephrine that provides prompt symptomatic relief of ocular irritation by 
whitening the inflamed eye and reducing mucus. 
INDICATIONS: MISTURA D.Zn can be used when an astringent and decongestant is needed 
for relief of minor eye irritations such as those associated with hay fever, colds, dust, wind, 
sun, smoke, smog, swimming or hard contact lenses. 
CONTRAINDICATIONS: MISTURA D.Zn should not be used in the presence of narrow-angle 
glaucoma. 
WARNINGS: If irritation persists or increases, discontinue use and consult a physician. 
DOSAGE and ADMINISTRATION: Use 1 mist application in the affected eye(s). May be re- 
peated in three or four hours as needed. 

When used according to accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA D.Zn. 

NOTE: Keep container tightly closed, Not for use with the soft contact lens. 


HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev. 7/74 
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edetate, sodium chloride, potassium chloride and purified water. Hydrochloric acid or sodium 
hydroxide is added to adjust the pH to approximately 5.6. 

ACTIONS: MISTURA C carbachol provides a more rapid and prolonged miosis than pilocar- 
pine and can lower intraocular pressure when other miotics have had to be replaced due to ir- 
ritation, insensitivity or insufficient potency. 

INDICATIONS: Effective in reducing intraocular pressure in open-angle or narrow-angle 
glaucoma. Particularly useful in eyes which have become irritated by or resistant to pilocar- 


pine. 
CONTRAINDICATIONS: Carbachol is contraindicated in the presence of corneal abrasion and 
should never be administered orally or by injection. Miotics are contraindicated where pupil- 
lary constriction is undesirable such as in acute iritis. 
PRECAUTIONS: Administer with caution if the epithelial barrier of the conjunctiva and cor- 
nea has been reduced by topical anesthetics, tonometry or trauma or if the patient is 
asthmatic. Headache and ciliary spasm with resultant temporary decrease in visual acuity may 
occur. Dosage must be individualized to avoid aching of the eye and frontal headache caused 
by constriction of the iris sphincter and ciliary muscle spasm. 
DOSAGE and ADMINISTRATION: One mist application two to three times daily. However, the 
dosage should be adjusted to meet the needs of the individual patients. Thi@is made easier 
with MISTURA C available in three strengths. 

ыш according to the accompanying directions for use, each application delivers ap- 
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proximately 1.7 drops of MISTURA C. 
HOW SUPPLIED: Available in sterile 15 ml, mist dispensing bottles. Rev. 7/74 
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benzalkonium chloride, sodium metabisulfite, disodium edetate, sodium chloride, hydrochloric 
acid qs ad pH approximately 3.0, and purified water. 

ACTIONS: The capacity of MISTURA E /-epinephrine to decrease the aqueous inflow in 
open-angle glaucoma has been well documented. Studies have also shown that prolonged 
topical epinephrine therapy offers significant improvement in the coefficient of aqueous out- 
flow. (Becker? found that 55% of 72 patients showed a 50+% increase in outflow facility 
6-24 months after initiation of topical epinephrine therapy.) 

MISTURA Е is effective alone in reducing intraocular pressure, and is particularly useful in 
combination with miotics for the difficult-to-control patients. The addition of MISTURA E to 
the patient's regimen often provides better control of intraocular pressure than miotics alone 
(Ballentine and Garner2 indicated that with 80% of the uncontrolled open-angle glaucoma pa- 
tients contro! might be expected with the addition of topical epinephrine therapy.) 
INDICATIONS: Chronic simple glaucoma. 

CONTRAINDICATIONS: Should not be used in patients who have had an attack of narrow 
angle glaucoma since dilation of the pupil may trigger an acute attack. 

WARNINGS: Undesirable side reactions may include: eye pain or ache, browache. headache, 
conjunctival hyperemia and allergic lid reactions. Adrenochrome deposits in the conjunctiva 
and cornea after prolonged epinephrine therapy have been reported. Epinephrine has been re- 
ported to prcduce macular edema in some aphakic patients and should be used with caution 
in these patients? 

PRECAUTIONS: Epinephrine in any form is relatively uncomfortable upon instillation. 
However, discomfort lessens as the concentration of epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dilation of the pupil may 
trigger an acute attack of glaucoma. 

DOSAGE and ADMINISTRATION: The usual dosage is 1 mist application once or twice daily. 
However, the dosage should be adjusted to meet the needs of the individual patients. This is 
made easier with MISTURA E available in four strengths. 

When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discolors or a precipitate 
forms it should be discarded. Not for injection. 
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use, classic mucosal sensitization to pilocarpine may occur. 
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Cicatricial Upper Lid Entropion 
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Treated With Banked Scleral Graft 


Richard R. Tenzel, MD; Gordon R. Miller, MD; Robert Rubenzik, MD 


* Bank sclera is used as a graft in the 
treatment of cicatricial entropion of the 
upper lid. Banked bare sclera is sutured 
into the tarsoconjunctival layer of the en- 
tropic lid and is allowed to epithelialize 
spontaneously. 

(Arch Ophthalmol 93:999-1000, 1975) 


О approach to the treatment 
of cicatricial entropion of the 
upper lid is to add vertical length to 
the tarsoconjunctival layer. Buccal 
mucous membrane has been used for 
this purpose.’ Banked sclera is readily 
available, obviates the necessity for 
taking a graft, and presents a smooth 
resilient surface to the cornea. The 
scleral graft is left bare and epithe- 
lializes spontaneously. Scleral grafts 
have been used for two years, with no 
evidence of shrinkage to date. 


TECHNIQUE 


The lid is everted and a horizontal inci- 
sion is made through the tarsoconjunctival 
layer, at least 3mm posterior to and paral- 
lel with the lid margin. The edges are sepa- 
rated sufficiently to straighten the lid. An 
eliptical piece of banked sclera is cut to fit 
the defect in the posterior aspect of the lid. 
6-O Sutures (Dexon) are passed through 
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the graft as shown in Fig 1, emerging an- 
terior to the lashes. The sutures do not 
penetrate the posterior surfaee of the 
graft or tarsus. The direction of the su- 
tures is such that when tied, the lid margin 
is everted. The conjunctiva is not mobilized 
to cover the graft, and no oral mucous 
membrane is used. The sutures are drawn 
up and tied. A pressure dressing is placed 
over zhe closed lids for 24 hours. 


RESULTS 


Figure 2 shows the preoperative 
appearance of a patient with cicatri- 
cial entropion and trichiasis second- 


ary to essential shrinkage of the con- 
junctiva. A bare scleral graft was 
sutured into the tarsoconjunctival 
layer, as is seen in Fig 1, and the 
postoperative appearance is shown in 
Fig 3. 


COMMENT 


Cicatricial entropion of the upper 
lid requires an elongation of the 
internal lamella to correct the de- 
formity. Many techniques have been 
advocated including the use of a tar- 
soconjunctival graft from the fellow 


Fig 1.—Left, Cicatricial entropion of upper lid with vertical shortening of tarsocon- 
junctival layer. Center, Posterior lamella has been divided and scleral graft placed into 
defect. 6-O Sutures are inserted as shown. Right, Sutures are drawn up and tied, evert- 
ing lid margin. 
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Fig 2.—Cicatricial entropion of upper lid secondary to essential 


shrinkage of conjunctiva; preoperative. 


upper lid or buccal mucous membrane 
grafts. Each of these techniques re- 
quires additional surgery to obtain 
donor material. Leaving bare sclera 
has been avoided in the upper lids be- 
cause of the danger of causing corneal 
abrasions. These can be avoided by 
judiciously burying the sutures be- 
neath the surface of both the conjunc- 
tiva and the graft. The suture tech- 
nique creates eversion of the lashes 
along with fixation of the graft in the 


Errors in Table.—In the article, 
Extensive Photocoagulation,” published in the August ARCHIVES 
several omissions and errors occurred in the Table o 

The number of subjects in each group was omi 
column 1: 

Section 1, stub 2 should read “Before treatment (N = 

Section 2, the stub should read “Patients with bilatera 


(N Es 7)” 


Section 4, stub 1 should read 
treatmentt (N = 3)" 
Section 5, the stub should read 


2. 


posterior lamella. Since the recipient 
area is usually short of conjunctiva, a 
great advantage is obtained by not 
covering the graft. These grafts will 
epithelialize spontaneously over a pe- 
riod of time with very little absorp- 
tion of the graft material. The major 
complication is infection with slough 
of the graft, but this rarely occurs. 
The bare sclera graft has been par- 
ticularly effective in patients who 
have suffered moderately severe lye 


CORRECTION 


4)” 


(N = 4)” (As published, this stub had a dagger.) 


Two additional errors occurre 


Fig 3.—Postoperative appearance of same eye as shown in Fig 


n page 597. 
tted from the following stubs in 


d in the last two entries und 





burns to the eye with resultant 
shrinkage of the tarsoconjunctival 
area. The technique is also useful in 
recurrent entropion of the upper lid. 
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“Visual Fields and Electroretinography Following 


(93:591-598, 1975), 


1 ERGs after treatment only} 
“Patients with bilateral ERGs before and after 


“Patients with bilateral ERGs after treatment only 


er the column headed 


“Treated Eyes, b-Wave.” The second to the last entry should be “0.23 + 0.21/ 


column should be ellipses (not "0.39 + 0.22/1.16 + 0.8”). 
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Ё Surgical Management of Nonmagnetie 


Intraocular Foreign Bodies 


Ronald G. Michels, MD 


ө Selected nonmagnetic, intraocular 
foreign bodies can be successfully re- 
moved from the posterior segment by a 
modification of the pars plana vitrectomy 
technique using foreign-body forceps. 
Opacities of the ocular media are cleared 
and the foreign body mobilized using the 
vitrectomy instrument. The foreign body is 
extracted, under direct visualization, with 
forceps. Reflex-free illumination is pro- 
vided by an intraocular, fiberoptic light 
source. The globe is supported with a 
double Flieringa ring to prevent collapse 
after removal of the formed vitreous. Reti- 
nal reattachment surgery can be per- 
formed during the same operation if 
indicated. 

(Arch Ophthalmol 93:1003-1006, 1975) 


onmagnetie intraocular foreign 
bodies in the posterior segment 
present a major problem in surgical 
maaagement. These foreign bodies 
pose a threat to the eye in several re- 
spects, including mechanical damage 
by the penetrating injury, toxicity 
from the foreign-body material, in- 
fection, and secondary changes in the 
vitreous that may lead to retinal de- 
tachment or other complications. 
Because of the substantial oper- 
ative risks involved, surgical removal 
is generally attempted only if the for- 
eign body is thought to be composed 
of toxic material or is lodged in the 
sclera where precise localization and 
ab extra extraction are possible. Ex- 
traction is generally not attempted if 
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the foreign body remains in the vit- 
reous cavity or if opacities of the lens 
or vitreous preclude direct visual- 
ization. Previously, no method was 
available to clear vitreous opacities to 
permit direct visualization and ex- 
traction of the foreign body or to pre- 
vent secondary vitreous complications 
related to the entry or removal of the 
foreign body. 

This paper details the surgical tech- 
nique developed by Machemer'^ for 
removing selected nonmagnetic, in- 
traocular foreign bodies using a mod- 
ification of the pars plana vitrectomy 
technique. An illustrative case is pre- 
sented. 


SURGICAL TECHNIQUE 


Preoperative evaluation includes efforts 
to loealize the foreign body and estimate 
its size using physical examination, roent- 
genograms, and ultrasonic techniques. The 
location of the foreign body may influence 
the pars plana sites chosen to introduce the 
vitreetomy instrument tip and foreign- 
body forceps. The foreign-body size will 
determine the choice of forceps. It is im- 
portant that forceps with adequate bite 
size be available. 

General anesthesia is preferable because 
the eye may have an open wound preopera- 
tively and the operation may be lengthy. 
The foreign-body entry site is closed with 
sutures, and a 360° peritomy is made in the 
conjunctiva near the limbus. Bridle sutures 
are placed beneath the four rectus muscles. 
The sclera is explored in each quadrant to 
look for evidence of the foreign body. If 
the ocular media are opaque and it is not 
possible to localize the foreign body by in- 
direct ophthalmoscopy or exposure of the 
sclera, transillumination is employed in a 
further attempt to localize the foreign 
body. 

If the foreign body is large, a long scle- 
ral incision will be required to permit ex- 
traction, and a double Flieringa ring is su- 
tured to the globe. This double ring is 


Intraocular Foreign Водіеѕ—М#ћеіѕ 


placed such that the space between the two 
rings lies over the pars plana. Multiple su- 
tures are used in each quadrant. In the 
quadrant through which the foreign body 
will be withdrawn, additional sutures are 
placed, securing both rings and the radial 
bars to the sclera (Fig 1). The pars plana 
incision in this quadrant must be suffi- 
ciently long to permit withdrawal of the 
forceps after grasping the foreign body. 
The ring prevents collapse of the globe 
during this period of hypotony. 

Two partial-thickness sclerotomy sites 
are prepared 4 mm posterior and parallel 
to the limbus. Usually, the vitrectomy in- 
strument tip is introduced through the 
pars plana just superior to the lateral rec- 
tus muscle, and the foreign-body forceps 
are introduced in the superonasal quad- 
rant (The superotemporal quadrant is the 
entry site of choice for ease in manipu- 
lating the vitrectomy instrument). Dacron 
sutures (5-0) are preplaced in the lips of 
the sclerotomy wounds to assist wound clo- 
sure. A special sclerotomy knife is used to 
enter the globe at the site through which 
the vitrectomy instrument tip will be in- 
troduced. The knife tip is first oriented 
toward the center of the vitreous cavity in 
such a way that the incision through 
sclera, pars plana tissue, and peripheral 
vitreous is perpendicular to the wall of the 
eye. If the lens is opaque, the knife is par- 
tially withdrawn and then passed into the 
lens through its equator. The sclerotomy 
knife is withdrawn, and the incision in 
uveal tissue is enlarged with Vannas scis- 
sors. (Pars plana tissue has an elastic prop- 
erty, and generally the incision in this tis- 
sue will be considerably smaller than that 
in the sclera.) 

The vitrectomy instrument tip with an 
overlying fiberoptic sleeve is introduced 
into the eye. The operation is performed 
with magnification provided by an oper- 
ating microscope, and a corneal contact 
lens is used to permit visualization within 
the vitreous cavity. If the crystalline lens 
is to be removed, the tip is passed into the 
lens, and the nucleus and cortical material 
are extracted. If the pupil is well dilated 
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and the anterior chamber is clear, the an- 
terior lens capsule is left intact and re- 
moved later in the procedure. This spares 
the corneal endothelium from the constant 
“wash” caused by the infusion system of 
the vitrectomy instrument. However, if 
the pupil is small or notable hyphema is 
present, the anterior lens capsule is re- 
moved initially and an iridectomy per- 
formed or the anterior chamber lavaged. 
The bulk of the formed vitreous is then ex- 
cised, and any vitreous opacities are 
cleared to localize the foreign body and ex- 
pose as much of the retina as can be safely 
done. If retinal detachment is present, ex- 
treme care is required to avoid direct dam- 
age to the retina. 

All possible opacities should be cleared 
and visualization should be optimal before 
preparing to remove the foreign body. The 
anterior lens capsule is removed if this has 
not been done previously. With the vitrec- 
tomy instrument tip remaining in the eye, 
the second sclerotomy site is opened into 
the vitreous cavity. Again, it is usually 
necessary to enlarge the opening in pars 
plana tissue with scissors. This second scle- 
ral incision must be large enough to permit 
withdrawal of the forceps holding the for- 
eign body (Generally, the pars plana inci- 
sion should be long enough to permit intro- 
duction of the forceps in the “open” 
position). At this time the infusion bottle is 
lowered to minimize fluid escape through 
the oversized, second sclerotomy site. 


Fig 2.—Two-instrument technique for extraction of intravitreal 
foreign body. Vitrectomy instrument is used to clear vitreous opac- 
ities, mobilize foreign body, and illuminate operative field. For- 


eign body is grasped with special forceps. 
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Fig 1.—Double Flieringa ring used to support globe during extraction of intravitreal for- 
eign body. Pars plana incision (arrow) must be long enough to permit withdrawal of for- 
eign body held in forceps. After removal of formed vitreous, leakage through pars plana 


incision tends to result in collapse of globe. 


Appropriate foreign-body forceps are 
introduced into the eye in a "closed" posi- 
tion and the tip brought into view. The 
fiberoptie sleeve of the vitrectomy instru- 
ment tip illuminates the foreign body as 
the forceps are slowly moved into position 
and the foreign body is grasped (Fig 2). 
The foreign body is then gently lifted by 
the forceps as it is freed from any remain- 
ing vitreous strands, using the cutting 


mechanism of the vitrectomy instrument. 
Slowly the foreign body is withdrawn from 
the eye as the intraocular light source is 
used to confirm that no remaining vitreous 
strands are causing traction on the retina. 

The preplaced sclerotomy suture is 
tightened. If intraocular bleeding has oc- 
curred, the pressure within the eye is 
raised by elevating the infusion bottle un- 
til any bleeding has stopped. Fresh blood is 


Fig 3.—Retinal reattachment surgery is employed as needed af- 


tively. 


ter vitrectomy and removal of intravitreal foreign body. Any retinal 
break can be treated with transscleral cryotherapy (arrow) and 
gas bubble is injected to tamponade retinal break postopera- 
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Fig 4.—Large, intravitreal, glass foreign body from case re- 
ported in text. Entry site was through pars plana, with adjacent 
retinal dialysis and local retinal detachment (arrow). 


then removed from the eye with the vitrec- 
tomy instrument, and careful inspection of 
the retina is carried out to identify any 
retinal breaks or areas of detachment. (In- 
direct ophthalmoscopy may be employed at 
this time with the vitrectomy instrument 
tip held in the center of the vitreous cav- 
ity. The vitrectomy instrument is then 
withdrawn from the eye, and the sclerot- 
omy site is closed permanently with mul- 
tiple interrupted sutures of nonabsorbable 
material. 

Any retinal break can be treated under 
direct visualization using  transscleral 
eryopexy (with or without scleral buck- 
ling). A needle is passed through the pars 
plana into the center of the vitreous cavity 
(or through peripheral cornea into the an- 
terior chamber in aphakic eyes). With two 
syringes connected by a stopcock, intraocu- 
lar fluid is withdrawn, and a large bubble 
of air or sulfur hexafluoride (SF,) is in- 
jected (Fig 3). With the proper use of post- 
operative positioning, this bubble tam- 
ponades the retina against the treated pig- 
ment epithelium, resulting in closure of 
any retinal break. With this technique it is 
not necessary to drain subretinal fluid, 
even if notable retinal detachment is pres- 
ent. 


REPORT OF A CASE 


A 13-year-old boy enjoyed good ocular 
health with good uncorrected vision in both 
eyes until Sept 12, 1974, when he suffered 
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the introduction of a glass intraocular for- 
eign body in the right eye as the result of 
an exploding soft-drink bottle. He was 
seen immediately by his private ophthal- 
molog.st and referred here for surgical 
management. 

Examination disclosed vision of 8/200 in 
the right eye because of vitreous blood. 
The left eye was entirely normal. An open, 
3-mm scleral wound with vitreous loss was 
present in the inferonasal quadrant ap- 
proximately 6 mm posterior to the limbus. 
The anterior segment of the right eye ap- 
pearec normal and the lens was clear. A 
large, lancet-shaped, glass foreign body 
(approximately 2.5х3.0х13 mm) was 
present in the inferior vitreous cavity and 
was associated with severe hemorrhage 
(Fig 4). The entry wound was largely 
through the pars plana, but a dialysis was 
present in the adjacent retina, with local 
retinal detachment. The retina was at- 
tached superiorly and posteriorly. 

With the patient under general anesthe- 
sia, the glass foreign body was removed 
using the previously described technique. 
The clear lens was left intact. While mobi- 
lizing zhe foreign body in preparation for 
extraction, a posterior retinal break was 
inadvertently created by a sharp edge of 
the glass fragment. This break was one 
disc-diameter temporal to the macula and 
associated with local bleeding (Fig 5). Be- 
cause ef its posterior position and the local 
hemorrhage, it was judged that the break 


would be self-sealing if the retina re- 
. 
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Fig 5.—Same eye as in Fig 4, one month after removal of glass 
foreign body. Retinal break (arrow) temporal to macula is associ- 
ated with local hemorrhage, and it proved to be self-sealing after 
use of temporary intraocular gas tamponade. 


mained apposed to the pigment epithelium. 
Therefore no cryotherapy was applied to 
the posterior break, although the periph- 
eral retinal tear was treated. A 1.25 ml 
bubble of pure sulfur hexafluoride gas 
(SF,) was injected into the vitreous cavity 
at the end of the operation. 

Postoperatively the patient was treated 
with intravenous antibioties for seven 
days. Cultures taken of the foreign body at 
the time of surgery showed no growth of 
bacteria or fungi. The intravitreal SF, 
bubble increased in size during the first 48 
hours after surgery and ultimately filled - 
80% of the vitreous cavity. The patient 
maintained a face-down position during 
much of the first week after the surgery. 

The intravitreal bubble had completely 
resorbed at 20 days after surgery, and the 
retina remained attached. The posterior 
retinal break appeared to be self-sealed, 
and the lens remained clear. Mild wrin- 
kling of the internal limiting membrane of 
the retina was present in the macular area. 
No cystoid macular edema could be demon- 
strated. Topical steroid and cycloplegic 
drops were gradually tapered and discon- 
tinued as the eye continued to heal. Six 
months after surgery, vision was 20/30 in 
the right eye. The eye was quiet and ap- 
peared stable. 

Four additional eyes have subsequently 
been operated on using this technique. In 
three of the four eyes the foreign body was 
successfully removed. Postoperative visual 
acuities were 20/20, 20/40, and 20/50 with 
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nine, six, and four months of follow-up, re- 
spectively, in the successful cases. 


COMMENT 


Special instruments and surgical 
techniques have been devised in the 
past to remove nonmagnetic, intra- 
ocular foreign bodies from the vitre- 
ous cavity. Generally, clear ocular 
media were required to permit direct 
visualization of the foreign body, 
which was grasped with special in- 
struments*^^ or was aspirated into а 
cannula. Several surgeons designed 
endoscopes for use through the pars 
plana in eyes with corneal or lens opac- 
ities.7* However, none of these 
techniques could be used in eyes with 
notable vitreous opacities. Double- 
plane fluoroscopy" and ultrasonic" 
and radio-frequency (audio)" meth- 
ods have been suggested to permit 
intraoperative ^ localization and 
grasping of foreign bodies in eyes 
complieated by vitreous hemorrhage. 
Grasping for a foreign body is espe- 
cially hazardous when it cannot be 
directly visualized, and these tech- 
niques have not been widely used. 

The pars plana vitrectomy tech- 
nique, combined with use of conven- 
tional foreign-body forceps as de- 
scribed by  Machemer;^ permits 
successful extraction of selected in- 
travitreal foreign bodies and offers 
several advantages over previous 
techniques. The vitrectomy technique 
permits one to clear opacities of 
the ocular media (anterior-chamber 
blood, cataract, and vitreous hemor- 
rhage) so that the foreign body can be 
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grasped under direct visualization. 
The intraocular, fiberoptic light 
source provides optimum, reflex-free 
illumination of the operative field." 
The operating microscope, combined 
with a corneal contact lens, provides a 
real and upright view of the operative 
field (rather than an inverted and re- 
versed virtual image as seen with the 
indirect ophthalmoscope), at the same 
time providing greater magnification 
and excellent stereopsis. The infusion 
system of the vitrectomy instrument 
and the Flieringa ring prevent col- 
lapse of the globe. 

This technique permits an immedi- 
ate assessment of mechanical damage 
done by the penetrating injury, and it 
allows one to take restorative steps at 
the same sitting. Also, this technique 
may prevent certain late complica- 
tions such as transvitreal traction- 
band formation with secondary reti- 
nal detachment. Retinal breaks can 
usually be successfully sealed with 
cryotherapy and intraocular gas tam- 
ponade, even when notable retinal de- 
tachment is present. Removal of the 
formed vitreous prevents develop- 
ment of transvitreal traction-bands 
and ingrowth of fibrous tissue along 
the foreign-body tract. However, the 
cortical vitreous may not be com- 
pletely removed during vitrectomy, 
and this remaining vitreous can con- 
tract, causing wrinkling of the inner 
retina (surface-wrinkling retinopa- 
thy). If this occurs in the macular 
area, visual acuity may be reduced. In 
our experience, some degree of sur- 
face-wrinkling retinopathy is com- 
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mon after vitreous surgery to remove 
intraocular foreign bodies. 

Foreign bodies may be composed of 
a variety of materials, some of which 
are inert and are relatively well toler- 
ated by the eye. In these cases, the 
chief danger is from sequelae related 
to the initial injury or secondary or- 
ganization of the vitreous. Other ma- 
terials are chemically toxic to the eye 
(eg, copper) or carry a high risk of in- 
fection (eg, certain organic mate- 
rials), and early surgical removal is 
indicated. The technique described 
here permits removal of the foreign 
body before chemical toxicity has de- 
veloped and before the foreign body 
is surrounded by a severe inflamma- 
tory reaction. 

If the foreign body is lodged in the 
sclera, an ab extra extraction is pre- 
ferable if it can be safely accom- 
plished. Pars plana vitreous surgery 
may be employed to clear opacities in 
order to deal with mechanical damage 
from the penetrating injury. Small, 
inert foreign bodies need not be re- 
moved if the ocular media are clear 
and if mechnical damage to the ret- 
ina can be treated by conventional 
means. Secondary changes in the vit- 
reous may require vitreoretinal sur- 
gery at a later time. It is possible that 
early vitrectomy might prevent sec- 
ondary vitreous changes resulting 
in traction on the retina. However, 
there are substantial risks involved in 
pars plana vitreous surgery, and our 
experience is too limited to advocate 
its routine use for prophylactic pur- 
poses. 
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Therapeutic Effectiveness 


of Fluorometholone 


in Inflammatory Keratitis 


Allan Kupferman, PhD, Howard M. Leibowitz, MD 


* During an experimentally-induced in- 
flammatory keratitis, we measured the 
ability of 0.1% fluorometholone ophthal- 
mic suspension to reduce the numbers of 
polymorphonuclear leukocytes that in- 
vaded the cornea. The data demonstrate 
that topically administered fluorometho- 
lone is an effective therapeutic agent and 
that it compares favorably in anti-in- 
flammatory activity with dexamethasone 
and prednisolone preparations. Compari- 
son of our results with comparable stud- 
ies of dexamethasone and prednisolone 
formulations indicates that 1.0% predni- 
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solone acetate ophthalmic suspension is 
still the most effective corneal anti-in- 
flammatory agent that we have investi- 
gated to date. However, the decreased po- 
tential of fluorometholone to produce 
secondary elevation of the intraocular 
pressure would appear to make it the 
drug of choice in situations in which max- 
imum pharmacologic suppression of in- 
flammation is not required and in chronic 
inflammatory conditions that require pro- 
longed treatment. 

(Arch Ophthalmol 93:1011-1014, 1975) 


luorometholone is a relatively 

new ophthalmic ccrticosteroid 
that apparently is less likely to cause 
a steroid-induced glaucoma in suscep- 
tible individuals than are the conven- 
tional dexamethasone and predniso- 
lone preparations.‘* While this 
seemingly represents a considerable 
advantage, the overall clinical value 
of fluorometholone is larzely depen- 
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dent on its anti-inflammatory effec- 
tiveness in the eye—an area in which 
there is little available information. 
Claims that fluorometholone is a po- 
tent ocular anti-inflammatory agent 
are based largely on extrapolation of 


data obtained from nonocular experi- 


mental systems.* 

Our study measures the ability of 
fluorometholone to reduce the num- 
bers of polymorphonuclear leukocytes 
that invade the cornea during an in- 
flammatory keratitis. The data are 
presented in a form that permits di- 
rect comparison of its anti-inflamma- 
tory effectiveness in the cornea with 
various ophthalmic dexamethasone 
and prednisolone formulations fol- 
lowing their topical administration to 
the eye. 


MATERIALS AND METHODS 


The experimental methods used were 
identical to those reported previously.** 
Briefly, the technique was as follows. New 
Zealand albino rabbits of either sex, 
weighing 1.5 to 2.0 kg, were anesthetized 
for approximately five minutes with in- 
travenously administered thiamylal so- 
dium (15 mg/kg of body weight). A corneal 
inflammatory response was produced in 
both eyes of each anesthetized animal by 
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Treatment Protocol 


0.05 ml each hour for 6 hr 
e immediately after induction 
of inflammation 


0.05 ml every hour for 6 hr 
immediately after induction 
of inflammation, then lapse 
of 18 hr, then repeat 0.05 
ml every hour for 7 hr 
0.05 ml every hour for 6 hr 
beginning 24 hr after 
induction of inflammation, 
then lapse of 18 hr, then 
0.05 ml every hour for 7 hr 















Table -1.—Mean Decrease in Corneal Inflammatory Activity* 











Corneal Epithelium 








Intact Absent 









—21.9 (= 5.0) —27.3 (= 4.1) 





—21.4 (= 4.1) —26.2 (+ 4.2) 





—30.8 (+ 5.0) —37.4 (+ 4.1) 


* This table reflects results after topical administration of 0.1% fluorometholone ophthal- 
mic suspension. Table entries are the arithmetic mean — standard error of data derived from 
the study of 12 eyes (six rabbits). Values are expressed as percent difference from the mean 


of 12 untreated control eyes (six rabbits). 


the interlamellar inoculation of 0.03 ml of 
laboratory grade clove oil. Prior to initiat- 
ing the corneal inflammatory response, all 
animals were given intravenous injections 
of an aqueous solution of tritiated thymi- 
dine. The thymidine was incorporated into 
the nuclei of replicating cells, particularly 
the polymorphonuclear leukocytes. The 
adequacy of the dose used was confirmed 
by radioautograms of smears of peripheral 
blood and bone marrow aspirates. 

Three treatment protocols were eval- 
uated. Each animal in group 1 received two 
intravenous inoculations of 0.05 milli- 
curie/kg of body weight of tritiated thymi- 
dine (6.7 curies/millimol), 24 hours apart. 
The second thymidine injection was given 
24 hours prior to the induction of the cor- 
neal inflammatory response. Therapy was 
initiated immediately after the intracor- 
neal inoculation of clove oil and consisted 
of a single standard drop (0.05 ml) of 
fluorometholone every hour for a total of 
six doses. 

Each animal in group 2 received triti- 
ated thymidine intravenously in an 
amount and manner identical to that de- 
scribed for group 1 animals. Therapy was 
again begun immediately after the intra- 
corneal inoculation of clove oil. A standard 
drop (0.05 ml) of fluorometholone was in- 
stilled every hour for a total of six doses, 
and then, after a lapse of 18 hours, seven 
additional hourly doses were administered 
so that each rabbit received a total of 13 
drops during a 30-hour period. 

Each animal in group 3 received three 
intravenous inoculations of 0.05 milli- 
curie/kg of tritiated thymidine (6.7 
curies/millimol) at 24-hour intervals. The 
intracorneal injection of clove oil was 
given concomitantly with the third thymi- 
dine injection. Twenty-four hours later, 
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therapy was initiated. The regimen con- 
sisted of a standard drop (0.05 ml) of 
fluorometholone every hour for a total of 
Six doses, and then, after a lapse of 18 
hours, one drop was administered hourly 
for an additional total of seven doses. 

Commercially available 0.1% fluoro- 
metholone ophthalmie suspension (FML 
Liquifilm) was studied. The ophthalmic 
suspension was placed in a shaker for 15 
minutes immediately prior to ocular ad- 
ministration to insure an even distribution 
of particles. A control group was run with 
each experimental trial; control animals 
were handled in the same manner as 
simultaneously run experimental animals, 
except that the control animals received no 
treatment in either eye. Following comple- 
tion of each protocol, a 10-mm penetrating 
corneal button was removed by trephina- 
tion, and the tissue samples were solubil- 
ized with a commercially available solubil- 
izing agent. The soluble samples were 
counted in a scintillation counter for a 
minimum of ten minutes, quantitatively 
measuring the amount of radioactivity in 
the cornea as described previously. The 
specific caleulations used to determine the 
data have been reported." Statistical com- 
parisons were performed by standard 
methods.* 

Glucocorticoids have a depressant effect 
on leukocyte production and maturation. 
This, in turn, could influence the number of 
polymorphonuclear leukocytes that invade 
the cornea in response to an inflammatory 
stimulus. Therefore, a total and differ- 
ential white blood cell (WBC) count was 
performed on all animals immediately 
prior to clove oil injection and at the time 
the corneal sample was obtained. The total 
number of polymorphonuclear leukocytes 
per microliter of blood was ealculated by 

е 
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multiplying the percentage of these cells.in 
the peripheral smear by the WBC count. 
The figure for decompositions per minute 
found in the cornea after scintillation anal- 
ysis was then corrected to reflect statisti- 
cally significant changes in total circulat- 
ing polymorphonuclear leukocyte count 
between treated animals and untreated 
controls. Results were expressed as per- 
cent change in corrected corneal decompo- 
sitions per minute between simultaneously 
run treated and untreated animals. The 
specific calculations used to obtain the ap- 
propriate correction factor have been re- 
ported.’ 


RESULTS 


The inoculation of clove oil into the 
corneal stroma produced an in- 
flammatory response characterized by 
conjunctival injection and chemosis, 
and by edema and infiltration of the 
corneal stroma. Histologically, the 
stromal infiltrate was composed 
largely of polymorphonuclear leuko- 
cytes, concentrated most heavily in 
the peripheral part of the cornea ad- 
jacent to the limbus and centrally 
surrounding the injection site. Radio- 
autography showed that the great 
majority of silver granules, ie, radio- 
activity were associated with poly- 
morphonuclear leukocytes. Details of 
the inflammatory response have been 
reported.* 

Topical administration of 0.1% 
fluorometholone ophthalmic suspen- 
sion produced a significant decrease 
(Р < 05) in the numbers of radio- 
labeled polymorphonuclear leukocytes 
that invaded the cornea in each of the 
experimental protocols studied. The 
decrease was greater (P<.05) in 
group 3 animals (in which inflamma- 
tion was well established at the time 
therapy was instituted) than it was in 
groups 1 and 2 (in which treatment 
was directed against the initiation of 
the inflammatory response). Similar 
results were obtained both in the 
presence and in the absence of the 
corneal epithelium. The specific val- 
ues obtained for each experimental 
protocol are presented in Table 1. 

Topical application of fluorometho- 
lone in the rabbit caused a reduction 
in the total WBC count per unit vol- 
ume of peripheral blood and a simul- 
taneous increase in the percentage of 
polymorphonuclear leukocytes. The 
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nét effect wag an increase in the total 
number of polymorphonuclear leuko- 


.” cytes per unit volume of blood (Table 


2), presumably making a greater 
number of these cells available to 
participate in the corneal inflamma- 
tory response. The data in Table 1 
were corrected to reflect these 
changes. The corrections assume a 
linear relationship between the total 
number of polymorphonuclear leuko- 
cytes per unit volume of blood and the 
total number of these cells available 
to invade the cornea. 


COMMENT 


The 0.1% fluorometholone ophthal- 
mic suspension penetrates into the 
cornea and aqueous humor following 
topical administration to the eye, and 
unlike dexamethasone and predniso- 
lone preparations, its ability to do so 
appears to be unaffected by the pres- 
ence or absence of the corneal epithe- 
lium or by intraocular inflamma- 
tion.^ However, the amount of drug 
measured in each location (cornea and 
aqueous humor) was substantially 
less than that previously demon- 
strated for dexamethasone and pred- 
nisolone preparations.*''^^ Therefore, 
substantiation of claims relating to 
the therapeutic effectiveness of 
fluorometholone in the eye required 
verification that it had a much 
greater anti-inflammatory potency 
than dexamethasone or prednisolone 
preparations. Most prior evidence for 
this claim was based on the results of 
nonocular studies and comparisons of 
dissimilar techniques.* 

Our data indicate that topically ad- 
ministered fluorometholone is an ef- 
fective therapeutic agent in in- 
flammatory keratitis. Coupled with 
previous experimental studies of the 
levels of the drug that are detectable 
in the cornea, our data support the 
claim that fluorometholone is a more 
potent anti-inflammatory agent in 
this tissue than are the dexametha- 
sone and prednisolone preparations 
that have been investigated to date. 
The lower ocular levels of fluoro- 
metholone required to produce a sub- 
stantial therapeutic effect may per- 
haps be an important factor in its 
decreased propensity to elevate the 
intraocular pressure. 
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Table 2.—Effect on Circulating Leukocytes of Bilateral Topical Administration 
of 0.1% Fluorometholone Ophthalmic Suspension in Rabbits* 


Epithelium Intact 


9,625 
(= 314) 


Total euko- 
cytes per 
microliter 

Polyrorphonu- 43 63 
clear leuko- (+4) (+6) 
cytes (%) 

Percent change ЙҮ +30 
in polymor- 
phenuclear 
leukocytes 


10,871 
(= 487) 


9,240 
( 280) 


(+3) (+9) (+4) 


7,517 


(=. 113) ( 214) (+= 123) 


46 65 48 67 
(+9) 


+15 i5 +23 


Epithelium Removed 


Total leuko- 9,140 
cytes per (= 198) 
microliter 

Polymorphonu- 51 70 
clear leuko- (+8) (+9) 
cytes (%) 

Percent change ide +20 
in polymor- 
phenuclear 
leukocytes 


7,983 
(= 148) 





9,331 7,003 7,883 
(= 224) 


7,007 


(= 289) (= 108) ( 127) 


49 74 50 64 


(3: 6) (+7) (= 7) (+6) 


+13 Abe +15 


* Table entries for total WBCs per microliter and for percent polymorphonuclear leukocytes 
are the arithmetic mean + standard error of the mean of data derived from the study of at 


least six animals. 


Comparison of our data with previ- 
ously run but comparable studies of 
dexamethasone and prednisolone 
preparations indicates that this 
newer drug compares favorably with 
the more conventional ophthalmic 
steroid formulations.*'** In group 3 
animals, in which a substantial in- 
flammatory response was present at 
the time therapy was initiated, the 
following relative mean reduction in 
radiolabeled polymorphonuclear leu- 
koeytes that invaded the cornea was 
observed in the presence of an intact 
corneal epithelium: (1) 1.0% predniso- 
lone acetate ophthalmic suspension, 
5195; (2) 0.176 dexamethasone alcohol 
ophthalmic suspension, 40%; (3) 0.1% 
fluorometholone ophthalmic suspen- 
sion, 31%; (4) 1.0% prednisolone phos- 
phate ophthalmic solution, 28%; and 
(5) 0.1% dexamethasone phosphate 
ophthalmic solution, 19%. In the ab- 
sence of the corneal epithelium, the 
relative mean reduction in corneal in- 
flammatory activity (as measured by 
the decrease in infiltrating polymor- 
phonuelear leukocytes) was as fol- 
lows: (1) 1.0% prednisolone acetate 
ophthalmic suspension, 53%; (2) 1.0% 
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prednisolone phosphate ophthalmic 
solution, 47%; (3) 0.1% dexamethasone 
alcohol ophthalmic suspension, 42%; 
(4) 0.1% fluorometholone ophthalmic 
suspension, 37%; and (5) 0.1% dexa- 
methasone phosphate ophthalmic so- 
lution, 22%. These results are consist- 
ent with the report that the ability 
of fluorometholone to suppress in- 
flammation in the anterior chamber 
was equivalent to that of dexametha- 
sone sodium phosphate." Indeed, in 
the cornea, fluorometholone appears 
to be superior to dexamethasone so- 
dium phosphate, which is the least ef- 
fective of the widely used, potent 
ophthalmie steroids that were stud- 
ied. 

The 1.0% prednisolone acetate oph- 
thalmic suspension remains the most 
effective anti-inflammatory agent 
that we have investigated to date, 
and it continues to be our drug of 
choice for the initial treatment of se- 
vere inflammatory keratitis. Both in 
the presence and in the absence of the 
corneal epithelium, it is significantly 
more effective (P < .05) than fluoro- 
metholone. However, in view of 
fluorometholone’s apparently lesser 
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potential for elevating the intraocu- 
lar pressure than dexamethasone and 
prednisolone formulations with com- 
parable effectiveness,'? it would seem 
reasonable to substitute fluorometho- 
lone efor prednisolone acetate when 
the response to treatment of the 
acute inflammatory reaction is suffi- 
cient so that maximum pharmaco- 
logie suppression is no longer re- 
quired. Fluorometholone also appears 
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to be an obvious choice for treatment 
of chronic inflammatory conditions of 
the anterior segment that require ex- 
tended periods of therapy—a situ- 
ation in which there is an increase in 
the incidence of steroid-induced glau- 
coma. 
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Induced Corneal Vascularization 


Remission With Argon Laser Therapy 


John W. Reed, MD; Carl Fromer; Gordon K. Klintworth, MD, PhD 


* Vascularization was induced in rabbit 
corneas by the application of silver 
nitrate. Argon laser photocoagulation was 
applied to the entire length of these 
corneal vessels with relatively long pulses 
of energy. Untreated areas of vasculariza- 
tion were used as controls. There was a 
decrease in the corneal vascularization in 
the treated areas that exceeded any 
natural tendency toward remission. The 
results suggest the efficacy of inducing a 
remission of corneal vascularization with 
argon laser photocoagulation. 

(Arch Ophthalmol 93:1017-1019, 1975) 


orneal vascularization remains a 
major problem in numerous path- 
ologie states affecting the cornea. 
This is especially true after corneal 
transplantation. 

Numerous modes of therapy to com- 
bat this vascularization have been 
used, including beta radiation, cor- 
ticosteroid therapy,** treatment with 
thiotepa,;  cauterization,  cryother- 
ару, and severing the vessels at the 
limbus surgically? Some of these 
methods are of benefit in inhibiting 
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impending vascularization but are 
less effective in combating estab- 
lished vessels. Also, undesirable side- 
effects may result as complications of 
therapy. There is a need for a method 
of treatment that would be more ef- 
fective in destroying established 
vessels and that would act as an al- 
ternate or supplement to present 
procedures. 

The argon laser has been used ef- 
fectively to destroy retinal neo- 
vascularization.’ Normally, the argon 
laser beam penetrates the clear 
cornea with relatively low absorption 
and therefore high efficiency. How- 
ever, due to the high argon energy 
absorption by hemoglobin, it would 
appezr the ability of the argon laser 
to coagulate hemoglobin-filled vessels 
in the cornea might be quite high. A 
controlled experiment, using rabbits 
with induced vascularization. was 
performed to determine if the argon 
laser could be used as an effective 
method of destroying vessels in the 
cornea. 


MATERIALS AND METHODS 


Albino rabbits weighing 2 to 3 kz were 
used as experimental animals. Vasculari- 
zation was induced by applying a silver ni- 
trate applicator tip to clear cornea 3 to 4 
mm from the limbus for three seconds. 
Two ог three lesions were produced on 
each cornea. This model developed an ex- 


tensive proliferation of blood vessels that 
reached the points of injury within two to 
three weeks. 

The argon laser was used for treatment 
once the corneal blood vessels were estab- 
lished. The vessels extending to one lesion 
were treated, while the vessels extending 
to other lesions in the same eye were left 
untreated to serve as a control. 

An attempt was made to cut off the 
blood flow into the lesion, as well as drain- 
age from it, by photocoagulating first the 
vessels at the limbus, then the afferent and 
efferent limbs of the neovascular loops. 
This was performed in order to entrap a 
segment of blood within the vessels with 
the hope that the argon radiation might be 
absorbed in sufficient amount by the hemo- 
globin to destroy the cellular elements of 
the vascular tissue. Fifteen rabbits were 
treated in this manner. 

Trials proved the most effective settings 
to be a power level of 450 to 500 mw with a 
beam diameter of 100um. Photocoagulation 
was conducted with one- to two-second 
pluses of argon radiation employing a con- 
tinuous technique by which the entire 
length of the vessel was treated. No medi- 
cation or other treatment was employed on 
the experimental animals. Pretreatment 
and posttreatment observations and photo- 
graphs were made to appreciate the natu- 
ral history of the vascularization and the 
effects of the photocoagulation procedure. 


RESULTS 


All of the lesions created by the sil- 
ver nitrate applicator technique in- 
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Fig 1 (at right).—Vessels prior to and 15 
minutes following argon laser photoco- 
agulation. Only vessels to the lesion on the 
right were treated. 


duced àn extensive degree of corneal 
vascularization. The natural history 
of this vascularization could be di- 
vided into three phases. In the first 
| (proliferative phase) there was a 
^ rather rapid growth of vessels for the 
initial two to three weeks after the 
induction of the lesion. During this 
phase, blood vessels progressively 
invaded the cornea toward the cau- 
terized site. This was followed by a 
stage of equilibrium (established 
phase) of approximately 1 to 1% 
months. During this time the vessels 
persisted and changed negligibly. 
Subsequently, the vessels slowly di- 
minished in diameter and number 
- . over a time span of two to three 
- . months (regressive phase). The un- 
treated vessels never completely dis- 
appeared during the period of obser- 
vation, six months, but became very 
| fine in caliber. 
i In all rabbits treated with the laser 
" . as previously described, there was a 
definite decrease in the corneal vas- 
cularization in the treated areas that 
exceeded any natural tendency toward 
remission (Fig 1 and 2). A system for 
` . grading the corneal vascularization 
| was devised that would further en- 
Ё able us to record the natural history 
| of the treated and untreated lesions. 
|: The most severe and dense vasculari- 
E zation was classified as 4+ and the 
E absence of vessels was classified as 0. 
1 ... Intermediate between these extremes 
$ were classified as 1+, 2+, and 3+, 
and these were employed as stan- 
dards (Fig 3). 

All of the control and treated rab- 
bits were graded and the results ob- 
tained were charted in the graph as 
a composite evaluation (Fig 4). Le- 
sions treated with the argon laser 
regressed to a 1+ state of vasculari- 
zation within a week. No evidence of 
revascularization secondary to the 
laser procedure could be appreciated 








Fig 3 (at right).—Grading of corneal vas- 
cularization: top left, 1 +; to right 2 + ; bot- 
tom left, 3+; bottom right, 4+. 
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Fig 2.—Vessels prior to and three weeks following argon laser photocoagulati 
ferent rabbit from Fig 1. Only vessels to lesion on right were treated. 
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Fig 4.—Comparison of average course of corneal vascularization of control group 


(solid line) to treated group (broken line). 


during the period of observation up to 
six months. The control regions of 
vascularization in the photocoagu- 
lated eyes seemed unaffected by the 
procedure since they followed the 
natural progression of vasculariza- 
tion. 

Corneal tissue was processed for 
light microscopy at variable periods 
after laser photocoagulation (one day 
to six months) At one day, the 
corneal epithelium at the sites of 
photocoagulation exhibited coagula- 
tive necrosis. In hematoxylin-eosin 
stained preparations, eosinophilic ol- 
ive globular masses were evident 
(probably derived from hemolyzed 
erythrocytes). A slight but mean- 
ingful polymorphonuclear leukocytic 
infiltration of the corneal stroma and 
corneal epithelium was evident one 
day after photocoagulation. With 
time, this leukocytic infiltration dis- 
appeared and the corneal epithelium 
was replaced by normal cells. In all 
laser photocoagulated lesions, capil- 
laries containing erythrocytes were 
still identified within the corneal 
stroma. An attempt to make a quan- 
titative comparison between the 
number of vessels in the control and 
treated lesions was not performed. It 
was the general impression, however, 
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that there were fewer vessels in the 
laser treated lesions than in the con- 
trols. 


COMMENT 


The remission of corneal vasculari- 
zation of a focal, nonprogressive cor- 
neal lesion by argon laser irradiation 
in the present experimental model, 
suggests that the technique may have 
potential as a therapeutic tool for 
corneal vascularization in man. The 
very high absorption rate of hemoglo- 
bin by argon laser radiation, as well 
as the ability to precisely focus the 
fine beam, adds to the procedure a 
high degree of specificity. In one clin- 
ical series,” the argon laser did ap- 
pear to be of benefit in the treatment 
of corneal vascularization. 

The technique that is described in 
this paper of treating the limbal ves- 
sels and then treating the entire 
length of the corneal vessels with 
long bursts of radiation appears to be 
more effective than applying short 
pulses of energy. No important side- 
effects of this method of therapy in 
these rabbits could be detected. When 
a high energy level is used over a 
deeply pigmented corneal lesion, a 
charring of the overlying tissue may 
be preduced. While it is believed that 


most of the energy is absorbed in the 
corneal vessels, in the treatment of 
relatively clear corneas, the beam 
should be directed tangentially to 
prevent excessive absorption by the 
iris. In clinical trials, it would pe ad- 
visable to direct the laser beam away 
from the pupil because of the possi- 
bility of retinal damage. 

The potential of the argon laser in 
the treatment of corneal vasculariza- 
tion should be investigated further, in 
view of the limitations of presently 
employed therapies. 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 

focus of most of the medical } 
procedures for treatment of the disease. 
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Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
uninterrupted control of intraocular pressure in chronic simple (open-angle) 
glaucoma or glaucoma secondary to aphakia. Just one or, at most,  . 
two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
." onein the morning) are generally needed. 

K Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
* J itis not more potent. With four concentrations available, it offers a high degree of 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other medication. 

When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be nelpful in smoothing the transition. 


PHOSPHOLINE IODIDE ее, 


* (echothiophote iodide for ophthalmic solution) 
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PHOSPHOLINE IODIDE — 
! (echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block 

3. Hypersensitivity fo the active or inactive ingredients 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. У 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
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manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anricholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema 
Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug 15 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported: routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally, 
PROTOPAM ® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannito!, boric acid and exsiccated sodium 


phosphate. } 
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Experimental Vitreous Surgery 


XIII. Open-Sky Partial Vitrectomy Through Pars Plana Incision 


Hsiao-Su Liu, MD; Felipe I. Tolentino, MD; Charles L. Schepens, MD; H. MacKenzie Freeman, MD 


© The effects of an incision through the 
pars plana ciliaris for open-sky subtotal 
vitrectomy were evaluated in four groups 
of monkeys, with incisions ranging from 
170° to 240°. The nasal long ciliary artery 
and nerve and the anterior ciliary arteries 
from the inferior and medial recti were left 
intact in all cases. Follow-up observation 
ranging from three to 24 months indicates 
that the 170° incision and the longer inci- 
sions in which the temporal ciliary artery 
and nerve were sacrificed do not cause 
severe anterior segment necrosis. The 
advantages of the incision through the 
pars plana ciliaris are (1) easier approach 
to the vitreous cavity, (2) preservation of 
the crystalline lens and an intact iris, and 
(3) circumvention of the corneal and 
chamber angle complications sometimes 
associated with the transcorneal ap- 
proach. 

(Arch Ophthalmol 93:1023-1029, 1975) 


А experimental technique for 
open-sky vitreous surgery 
through a 170° incision in the pars 
plana ciliaris has been recently de- 
scribed.’ The report indicated that an 
extensive incision through the pars 
plana ciliaris is well tolerated by owl 
monkey eyes. 

The purpose of this report is three- 
fold: (1) to ascertain the extent to 
which an incision can be made in the 
pars plana ciliaris without causing 
anterior segment necrosis; (2) to pre- 
sent observations of eyes operated on 
through a pars plana incision ranging 
from 170° to 240°; and (8) to report on 
the long term follow-up of these eyes. 
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MATERIALS AND METHODS 


Twenty-three owl monkeys, each weigh- 
ing over 700 gm (1.5 lb), were used in this 
study. The preoperative ocular examina- 
tion сї 46 eyes included biomicroscopy, 
tonometry, and indirect ophthalmoscopy 
after pupillary dilation. Surgery was 
performed on the right eye of each monkey 
with the fellow eye serving as a control. 
The 23 monkeys were divided into four 
groups according to the length of the inci- 
sion through the pars plana ciliaris: group 
1, 170° incision (11 eyes); group 2, 200° inci- 
sion (4 eyes); group 8, 220° incision (4 
eyes); and group 4, 240° incision (4 eyes). 

The monkeys were anesthetized with 
pentobarbital sodium (Diabutal), adminis- 
tered intramuscularly in a dosage of 24 
mg/kg body weight. The right eye was op- 
erated on with a modified version of a tech- 
nique already described.’ In order to-in- 
crease exposure of the globe, a lateral 
canthctomy and blepharotomy were per- 
formed, followed by resection of a small 
part of the temporal orbital rim. Bare 
sclera was exposed by a limbal peritomy 
undermining both the conjunctiva and 
Tenon capsule in one layer. Three sutures 
were placed in the sclera near the limbus 
at the 9-, 12-, and 3-o'clock positions to 
serve as landmarks and as traction su- 
tures. They are marked in Fig 1. 

Several marks of light diathermy were 
placed on the sclera, 4 mm from the lim- 
bus. A scleral groove was made through 
these marks. It affected approximately 
three fourths of the scleral thickness, and 
extended from 2:50 to 9:10 counter- 
clockwise for the 170° incision; from 2:50 to 
8:10 for the 200° incision; from 2:50 to 7:30 
for the 220° incision; and from 2:50 to 6:50 
for the 240° incision (Fig 2). 

Transillumination for locating the nasal 
long posterior ciliary artery was per- 
formed through the pupil with a hand-held 
transilluminator. A posterior flap involving 
three fourths of the scleral thickness was 
dissected from the scleral incision to create 
a 3mm scleral bed. Using а racio-fre- 


quency diathermy unit, low-intensity dia- 
thermy of approximately two seconds du- 
ration was applied confluently with a blunt 
electrode on the entire scleral bed to de- 
crease further the chance of hemorrhage. 
A scleral supporter" made of fine, flexible 
stainless steel wire was sutured to the 
sclera with 7-0 black silk, 4 mm behind the 
scleral incision (Fig 3). The scleral sup- 
porter was placed over the recti muscles 
and prevented collapse of the sclera after 
the pars plana incision had been made. 

Three mattress sutures of 8-0 black silk 
with arms 1.5 mm apart were preplaced 
through the scleral flap and the anterior 
edge of the scleral incision, They are 
marked in Fig 1. One suture was located in 
the middle of the incision, equidistant 
from both ends of the flap. The other two 
sutures were placed halfway between the 
first suture and either end of the flap. 
These mattress sutures insured correct 
alignment of the wound edges when the in- 
cision was finally closed. 

The vitreous cavity was entered with a 
Wheeler knife along the midline of the 
scleral bed, about 5.5 mm posterior to the 
limbus. The sclero-uveal incision was en- 
larged with Castroviejo corneoscleral scis- 
sors until it extended 1 mm from each end 
of the scleral bed (Fig 1). Bleeding along 
the incision was controlled with a recently 
developed underwater diathermy  elec- 
trode. In order to obtain better exposure of 
the vitreous cavity, three traction sutures 
were added to the posterior edge of the in- 
cision near the scleral supporter (Fig 1). 
They were used to retract the wound edge 
after the incision was extended with scis- 
sors. In this fashion, almost the entire 
fundus could be observed and approached 
without difficulty (Fig 4, right). Liquid vit- 
reous in the center of the vitreous cavity 
was removed with cellulose sponges, and as 
much vitreous gel as possible, including the 
vitreous base and cortical portion, was re- 
moved with the vitreous nibbler.’ 

The three preplaced mattress sutures 
were drawn up for correct alignment. Af- 
ter the vitreous cavity was filled with phys- 
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Fig 1.—Sclero-uveal incision and enlargement with Castroviejo corneoscleral scissors. MS indicates mattress 


sutures; ts, traction sutures. 


iologically balanced normal saline solution, 
the wound was closed. In order to obtain a 
watertight closure, the incision in the scle- 
ral bed was closed separately with a cut- 
ting needle, and interrupted sutures of 8-0 
black silk were placed 1 mm apart (Fig 5). 

The scleral flap was resutured by tying 
the three preplaced mattress sutures and 
by adding mattress sutures every 2 mm. 
Approximately 10 sutures were used for 
the 170° incision, 18 sutures for the 200° 
and 220° incisions, and 14 sutures for the 
240° incision. The wound was checked for 
leakage by injecting balanced normal sa- 
line solution with a No. 23 cannula irriga- 
tor inserted through the wound before the 
last suture was tied. The scleral supporter 
and traction sutures were then removed. 
Tenon capsule and the conjunctiva were 
closed with a continuous 6-0 plain absorb- 
able catgut suture. The skin was closed 
with 4-0 black silk sutures. 

Phenylephrine hydrochloride 10% eye 
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Incision size 
Total number of eyes 
Hypotony 


Severity of corneal 
edema 


(3 eyes) 


Severity of iris 
edema 


Moderate 
Severity of exudates 


in anterior chamber Mild Mild 


drops, atropine sulfate 1% ointment, 
oxytetracycline hydrochloride (5 mg/gm) 
ointment, and ointment containing neo- 
mycin sulfate (0.35%) and dexamethasone 
sodium phosphate (0.5%) were applied topi- 
cally, both at the end of the operation and 
during the weekly postoperative follow-up. 
Oxacillin sodium (900 mg) and methyl- 


Moderate 
Hyphema None 


Moderate 





Severe 
Lower third of 
anterior cham- 

ber (1 eye) 


Moderate 
Lower third of 
anterior cham- 
ber (1 eye) 


Severe Severe 





Moderate Severe 
prednisolone acetate (10 mg) were given 
intramuscularly once a week for a period 
of two to three weeks. 

In order to minimize the chances of 
traumatizing the eye as a result of the ani- 
mal struggling when examined, the first 
follow-up observation was performed un- 
der general anesthesia one week after sur- 
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^ Degrees of incision on the pars plana 


NASAL 


Fig 2.—Degree of incision on pars plana: 2:50 to 9:10 for 170° incision (A-B); 2:50 to 
8:10 for 200° incision (A-C); 2:50 to 7:30 for 220° incision (A-D); and 2:50 to 6:50 for 


240° incision (A-E). 


Table 2.—Late Changes in 23 Eyes 


Group 

Incision size 
Total number of eyes 11 
Opaque cornea 


opacity 
(1 eye) 
Localized iris 
atrophy 1 
Localized posterior 
synechia 
Lens: 
Cortical opacities 
Mature cataract 


Diffuse sub- 
endothelial 


Stromal and 
endothelial 
opacities 
(2 eyes) 


Stromal and 
endothelial 
opacities 
(1 eye) 


Nore 


2 


0 


2 


2 
Cir mec dec Raises a A E "наш ШЫ: З ИТ ehh аав отео 


Vitreous: 
Opacities 
Membranes 

Retinal detachment 

Decreased intraocular 
pressure 


* One eye became phthisical. 


gery. Weekly postoperative examinations 
included tonometry, biomicroscopy, indi- 
rect ophthalmoscopy, and photography of 
the retina and vitreous. 


RESULTS 


*.The postoperative results аге 
grouped into early and late changes 
(Tables 1 and 2). 
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Early Changes 
(One to Six Weeks) 


Group 1, 170° Incision.—The eleven 
eyes with a 170° pars plana incision 
were ebserved at weekly intervals for 
the first six weeks. Diffuse corneal 
haziness, observed with the biomi- 
croscope, was a constant finding one 


i 


week after operation. The haziness 
was the result of stromal edema and 
folds in the Descemet membrane. The 
anterior chamber did not become 
shallow or collapse but developed a 
dense flare with numerous сез. Mod- 
erate to severe iris edema was seen in 
all eleven eyes, causing exudates in 
the pupillary zone. Hyphema was ob- 
served in three of 11 eyes. Even 
though the intraocular pressure was 
kept at 18 to 20 mm Hg at the close of 
surgery, postoperative hypotony pre- 
vented its measurement during the 
early postoperative period. During 
the first three to four weeks, corneal 
edema and exudates in the pupillary 
zone prevented examination of the 
lens and vitreous cavity with either 
the biomicroscope and contact lens or 
the indirect ophthalmoscope. 

Group 2, 200° Incision.—As a rule, 
the larger pars plana incisions pro- 
duced severe anterior segment 
changes. All eyes developed diffuse 
corneal edema involving the entire 
surface and all layers of the cornea. 
The intraocular pressure in all oper- 
ated eyes was too low to measure 
with the Schigtz tonometer. The four 
eyes with a 200° incision exhibited 
exudates in the pupillary zone that 
obscured the view of the posterior 
segment and the crystalline lens. 

Group 3, 220° Incision—Exudates 
were more extensive in these eyes 
than in those with a 200° incision. In 
one eye, a hyphema occupying the 
lower third of the anterior chamber 
was noted; it was absorbed five to six 
weeks postoperatively. 

Group 4, 240° Incision.—Postopera- 
tive findings were most severe in 
these eyes. A severe exudative reac- 
tion filling the pupillary zone was ob- 
served in all eyes. As was the case 
with the 220° incision, a hyphema oc- 
cupied the lower third of the anterior 
chamber of one eye. It was absorbed 
five to six weeks postoperatively. 


Late Changes 
(Six Weeks to Two Years) 


Group 1, 170° Incision.—Corneal 
edema cleared completely after four 
weeks, except in one eye that devel- 
oped a diffuse subendothelial opacity. 
In all eyes, iridocyclitis subsided, 
flare and cells disappeared, and the 
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Fig 4.—Pars plana approach to vitreous 
cavity in owl monkey eye. Left, View of 
surgical field through operating micro- 
Scope, showing accessibility of vitreous 
cavity to surgical instruments (original 
magnification x 1). Right, Artist's render- 
ing of surgical field. C indicates cornea; L, 
lens; ts, traction sutures; MS, mattress su- 
tures. 
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Fig 5.—Sutures are used in two differert planes for watertight closure of sclero-uveal incision. MS indicates mat- 
tress sutures; ts, traction sutures. 


anterior chamber remained deep. Iris 
atrophy involving the pupillary mar- 
gin at the 12-o'clock position was ob- 
served in one eye. Posterior synechia 
involving the upper border of the iris 
was observed in two eyes. In four of 
the 11 eyes, the crystalline lens 
showed mild punctate posterior corti- 
cal opacities that were noted during 
the third or fourth postoperative 
month. In one eye, these opacities in- 
creased and progressed to form a ma- 
ture, dense cataract. Three to five 
tiny round brownish vitreous opac- 
ities that were mobile were observed 
in nine eyes. No vitreous membranes 
were noted. 

One eye developed retinal detach- 
ment two months after the operation. 
This detachment was caused by a 
ldrge retinal dialysis located near the 
ora serrata at 12 o'clock not far from 
the area of the incision. This was 
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thought to be caused by deviation of 
the scissors from the narrow area of 
the pars plana ciliaris during section- 
ing. 

The intraocular pressure ranged 
from 5 to 10 mm Hg, an average of 8 
mm Hg lower than in the unoperated 
eye. 

Group 2, 200° Incision.—Four ani- 
mals with a 200* pars plana incision 
were observed at intervals of one 
week to one month for a mirimum of 
three months and a maximum of two 
years. The findings are shown in 
Table 2. Long-term sequelae were 
generally more severe, the greater 
the incision. In all eases, the corneal 
epithelium remained intact with good 
luster. Posterior cortical opacities de- 
veloped in some eyes. Flare and cells 
in the anterior chamber persisted for 
three to six months and disappeared 
gradually, beginning in the seventh 





month. All eyes appeared to be com- 
pletely healed after six weeks, with 
no visible inflammation (Fig 6). In 
most eyes, the intraocular pressure 
was measurable with the Schiotz 
tonometer. However, it never re- 
turned to the preoperative values and 
ranged from only 5 to 10 mm Hg. 

Posterior cortical lens opacities 
were stationary in two eyes, and did 
not impair the view of the posterior 
segment (Fig 7). Vitreous opacities 
consisting of fine, pigmented float- 
ers were found in two eyes. Vitreous 
membranes were also observed in one 
eye in which a vitreous hemorrhage 
had occurred at surgery (Table 2). The 
intraocular pressure ranged from 5 to 
10 mm Hg in all eyes. 

Group 3, 220° Incision.—Complica- 
tions were more frequent in this 
group than in eyes with a 200° inci- 
sion. One eye had permanent stromal 

е 
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Fig 6.—Anterior segment of ow! monkey 
eye with incision greater than 170°, one 
year after operation (original magnifica- 
tion х1). 


and endothelial corneal opacities. Iris 
atrophy involving the iris stroma and 
pigment epithelium was seen in one 
eye, but rubeosis iridis was not found. 
The lenses of two eyes contained pos- 
terior cortical opacities that did 
not obscure the fundus view and re- 
mained stationary during the period 
of observation. Vitreous opacities 
were seen in two eyes in this group. A 
retinal detachment that was thought 
to be iatrogenic developed ten weeks 
after operation in one eye in which a 
retinal break occurred near the ora 
serrata at 11 o’clock in the area of the 
incision through the pars plana cili- 
aris. The intraocular pressure ranged 
from 5 to 10 mm Hg in all eyes. 

Group 4, 240° Incision.—The long- 
term changes were most severe in 
this group. Two eyes had permanent 
stromal and endothelial corneal opaci- 
ties. Iris atrophy was observed in 
the upper portion, affecting the iris 
stroma and pigment epithelium in 
two eyes; however, no rubeosis iridis 
was seen. Anterior and posterior cor- 
tical opacities of the lens developed in 
all four eyes. In two of the four eyes, 
the cortical opacities progressed to 
mature cataracts. The intraocular 
pressure in all eyes was not measur- 
able because of extreme hypotony. 
One eye became phthisical. 

Findings in the Fellow Eyes.—Exami- 
nation of the fellow eyes showed no 
abnormal findings. Sympathetic oph- 
thalmia has not occurred during the 
long-term follow-up. We also exam- 
ined the fellow eyes of four monkeys 
operated by Lee et al' and found no 
sympathetic ophthalmia three and a 
half years after surgery. 


COMMENT 


Our long-term observations indi- 
cate that a 170° incision through the 
pars plana ciliaris that spares both 
long posterior ciliary arteries and 
nerves is well tolerated by owl mon- 
key eyes. This confirms the findings 
of Lee and co-workers. Incisions 
greater than 170° sacrifice one long 


posterior ciliary artery and nerve and 
. 


e. 
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Fig 7.—Fundus of owl monkey eye with incision greater than 170°, one year after oper- 
ation (original magnification x 1). 


several branches of the anterior cili- 
ary arteries. We observed that such 
incisions are well tolerated providing 
that (1) the nasal long posterior cili- 
ary artery and nerve are left intact, 
and (2) the incision is no greater than 


220^, sparing the branches of the an- 
terior ciliary artery originating from 
the inferior rectus muscle, since these 
vessels contribute to the blood supply 
of the anterior segment.‘ This obser- 
vation suggests that the anterior seg- 
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Fig 8.—Transcorneal approach to vit- 
reous cavity in owl monkey eye. Field of 
view and access to vitreous cavity are 
much more limited than with pars plana 
approach. (original magnification x 1). 


ment can survive with only the nasal 
long ciliary artery and the medial and 
inferior anterior ciliary blood supply 
intact. Incisions greater than 220° 
produced anterior segment changes 
similar to those described by Free- 
man et al* These changes have 
doubtlessly resulted from an insuf- 
ficient supply of blood to the anterior 
segment. However, the possible role 
played by severance of the ciliary 
nerves should be kept in mind. 

The vascular supply of the anterior 
segment of the owl monkey eye is not 
well documented. We nevertheless de- 
cided to leave the nasal horizontal 
meridian intact in our study, because 
in humans, two anterior ciliary ar- 
teries emerge from the medial rectus, 
while only one emerges from the lat- 
eral rectus.‘ In theory, therefore, an 
incision through the pars plana cili- 
aris is less likely to impair the vascu- 
lar supply of the anterior segment 
when located temporally rather than 
nasally. 

One serious complication encoun- 
tered by Lee et al' was intraocular 
hemorrhage. We have minimized this 
operative and postoperative complica- 
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tion by meticulously closing the uveal 
vessels in the pars plana ciliaris with 
low intensity diathermy of long dura- 
tion. With incisions greater than 170° 
in which the temporal long posterior 
ciliary artery was cut, careful dia- 
thermy of this artery before severing 
it was deemed an important factor in 
reducing intraocular hemorrhage. We 
found that bleeding from this vessel 
is difficult to control if the artery is 
cut without previous adequate dia- 
thermy. 

Posterior segment complications 
such as retinal detachment and for- 
mation of vitreous membranes were 
considered avoidable. Retinal detach- 
ment was caused by iatrogenic reti- 
nal dialysis. This complication can be 
avoided if the measurements and in- 
cision of the pars plana, which is usu- 
ally extremely narrow in the owl 
monkey, are absolutely correct. Post- 
operative vitreous opacities and 
membranes were probably caused by 
remnants of blood clots, but they 
could also result from fragments of 
cellulose sponge inadvertently left in 
the vitreous cavity during the proce- 
dure. ; 

The encouraging results of zhis ex- 
perimental work indicate that the 
technique could be applied to human 
cases. The pars plana approach gives 
the surgeon better exposure and eas- 
ier access to the vitreous-cavity than 
the transcorneal approach, since the 
incision is located 4 mm closer to the 
vitreous cavity (Fig 4 and 8). This ap- 
proach may be useful for open-sky 
subtotal vitrectomy performed to re- 
move diseased vitreous tissue and to 
free extensive vitreoretinal adhe- 
sions. 

One disadvantage of the pars plana 
incision is that it penetrates the uveal 
tissue, which may increase the danger 
of hemorrhage, iatrogenic retinal 


dialysis, intravitreous growth of 
episcleral tissue, and sympathetic 
ophthalmia. It should be remembered 
that our operations were performed 
on owl monkeys with healthy eyes. 
The results should therefore be inter- 
preted with caution, since human 
eyes that require this type of surgery 
usually have had scleral buckling 
procedures that may already have 
compromised the circulation of the 
anterior segment. In any event, only 
the minimum incision necessary 
should be used. 

Clearly, the best technique is the 
170° incision, which preserves both 
posterior long ciliary arteries. The 
larger incisions are less desirable but 
can be tolerated if the anterior ciliary 
arteries of two muscles (either the 
medial and inferior, or the medial and 
superior recti) are preserved while 
severing the temporal long ciliary 
artery. 


This investigation was supported by the John 
A. Hartford Foundation, Inc., by Public Health 
Service research grant EY-00227 from the Na- 
tional Eye Institute, National Institutes of 
Health, and by the Massachusetts Lions Eye Re- 
search Fund, Inc. 

Felipe Huamonte, MD, assisted with surgery. 
The surgical drawings were prepared by David 
A. Tilden. David F. Dobies, MA, provided edito- 
rial assistance. 

Key Words.—Vitreous surgery; owl mon- 
keys; pars plana incision; long posterior cil- 
iary artery; anterior segment necrosis. 
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AUTOSWITCH by Diversatronics, Inc. 


It's available now. Always on call to make your 
work easier and faster to reduce the fatigue of 
daily routine. Autoswitch is the answer to more 
efficient examination procedures. 


Every minute of every working day, Autoswitch 
pays for itself again and again by saving your 
most precious asset: Time. 


Lifting an instrument automatically programs your 
lighting for a given procedure. Examples: Lift the 
ophthalmoscope—the room lights go off and the 
high point fixation light comes on. The ophthalmo- 
scope is fully ready for use. Lift the retinoscope— 
the room lights dim to a preset level; the eye-level 
muscle light and the retinoscope are activated. 


YOUR SILENT ASSISTANT 





Install your Autoswitch panel any- 
where you find it most convenient. 
Installation is very simple. 


Touch a button under the slit lamp—it is ready for 
use as the room lights instantaneously dim. Lift the 
indirect ophthalmoscope and the room lights go off. 


In short, Autoswitch is pre-programmed to serve 
your every need. Provision for the holding and 
functioning of five hand instruments of your choice, 
in addition to the slit lamp, and indirect ophthalmo- 
scope make your Autoswitch servant an important 
part of your working day. 


You can install Autoswitch wherever you like. No 
additional space is required. 


Truly, this silent servant warrants your investiga- 
tion. Call or write today. We will be happy to send 
you details and arrange for a demonstration. 
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In the management of the dry eye 
and idiopathic ocular discomfort... 


The clinician can prescribe conventional wet- 
ting agents or Adsorbotear™, a tear substi- 
tute containing an effective ocular wetting 
agent. Only Adsorbotear, because of its unique 
ophthalmic vehicle — Adsorbobase'V* — can 
meet the following criteria: 


@ Lower the surface tension of water 
and the tension at the water-lipid 
interface. 

е Adsorb on the hydrophobic corneal 
epithelium converting it into a hydro- 
philic surface. 

e Facilitate optimal corneal wetting and 
uniform tear dispersion. 


ADMINISTRATION: One or two 
drops in the eye(s) three times 
a day or as needed 

SUPPLIED: 15 cc. sterile drop- 
per vials 

Literature and clinical samples 
are available on request 





e Provide prolonged duration of relief 
—up to 4 hours or longer-in the treat- 
ment of dry eyes due to mucus or 
aqueous tear deficiencies. 


vues ADSORBOTEAR" 
TEAR SUBSTITUTE 


BURTON, PARSONS & CO., INC. 


OPHTHALMIC PRODUCTS DIVISION, Central Industrial Park, Washington, D.C. 20027 
Montreal, P.Q., Canada, Munich, Germany 


ж Patent Pending 
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Variation of Energy Density 


Oleg Pomerantzeff, Dipl Eng, Charles L. Schepers, MD 


* The power density at the retina 
provided by presently available laser 
photocoagulators is subject to variation. 
Three factors contribute to making the 
retinal image of the laser beam substan- 
tially different from the spot size indicated 

[ on the selector of the photocoagulator. 
These are the operator's variable accom- 
modation, the astigmatism introduced by 
the contact lens, and the depth of focus of 
the observation system. The assumption 
that the same setting on the instrument 
regularly produces the same power densi- 
ty at the retina will lead to errors in 
comparing lesions. The safest procedure 
is to start from the threshold in every 
location. 

(Arch Ophthalmol 93:1033-1035, 1975) 


Дош to the general opinion 
of clinicians using the argon la- 
ser to treat macular diseases and dia- 
betic retinopathy, the most frequent 
complication of this technique results 
from overtreatment.' Excessive dos- 
age is usually cited as the main cause 
of loss of field and subretinal or intra- 
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vitreal hemorrhage. It is thas impor- 
tant to determine how accurately an 
application with a given power and 
erergy density can be reproduced 
with the instrumentation presently 
available. 

In most of the present systems, the 
power can be easily maintained with- 
in 1% or 2% of the desired level. If the 
power is measured at the end of the 
delivery system, tke same level is 
maintained satisfactorily at the 
cornea. Uniform exposure time is 
maintained with electronic timers. 
The last factor affecting the power or 
energy density at the retina is the 
area of the irradiated spet. We will 
define the relationship between the 
actual size of the irradiated area on 
the retina and the spot size indicated 
on the selector of the laser photoco- 
agulator. 


OPTICAL ARRANGEMENT 


Because of the use of a contact lens 
with a flat anterior surface, the re- 
fractive power of the eye is reduced 
and the eye is unable to focus the la- 
ser beam on the retina. The laser 
beam is therefore prefocused by the 
optics in the coagulator at some dis- 
tance from the microscope objective. 
An optical sketch of this arrange- 
ment is shown in Fig 1. 

The distance between the objective 
of the microscope and zhe plane in 
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in Argon Laser Photocoagulation 


which the laser is prefocused is called 
the working distance. To be seen 
sharply by the observer through the 
microscope, the observed object (in 
this case, the patient’s retina) must 
be located at the working distance 
from the objective of the microscope. 
The image of the patient’s retina is 
then focused onto the image plane of 
the microscope, which is conjugated 
with the plane in which the retina is 
located. The location of this image 
plane must be marked in the pho- 
tocoagulator by a crosshair or reticle. 
Before starting the operation, the ob- 
server adjusts the oculars for a sharp 
focus on the reticle, that is, on the im- 
age plane, which is conjugated with 
the patient’s retina at the working 
distance from the microscope objec- 
tive. When this is done correctly, the 
patient’s retina will be seen in sharp 
focus only if it is located at the work- 
ing distance. 

The spot sizes marked on the selec- 
tor are calculated by the manufac- 
turer only for the patient’s retina at 
the working distance. In any other lo- 
cation, the real size of the retinal im- 
age of the laser beam will be substan- 
tially different from the spot size 
indicated on the selector. 

Thus, the two theoretically neces- 
sary conditions for the actual image 
of the laser beam on the patient’s ret- 
ina to be equal to the spot size on the 
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Objective 


Fig 1.—Optical sketch of microscope used as attachment for laser photocoagulators. Laser beam is prefocused by optics in 
delivery system onto object plane at working distance of microscope. 


Laser Beam 


Objective 


Fig 2.—Optical sketch showing variation of angle of incidence of laser beam at surface of contact lens. Two orientations of 
laser beam are shown. Corresponding angles of incidence are indicated by arrows. 


selector are (1) adjustment of the 
focus of the oculars on the image 
plane of the microscope (that is, on 
the reticle) and (2) displacement of 
the microscope so that the patient’s 
retina appears to be in sharp focus. 
There are, however, three circum- 
stances that may render this proce- 
dure ineffective: (1) the variable ac- 
commodation of the operator when 
adjusting the oculars and during the 
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operation itself; (2) the variable 
amount of astigmatism introduced 
into the laser beam by the oblique in- 
cidence of the beam on the flat sur- 
face of the contact lens; and (3) the 
depth of focus of the microscope. 


Accommodation 


The maximum accommodation of a 
young observer is 4 diopters. In com- 
bination with a magnification of 10x, 

e 





maximum accommodation would per- 
mit the observer to see the patient’s 
retina sharply, even if it is displaced 
by about +3 mm. With a dis- 
placement of + 3 mm from the work- 
ing distance, the size of the retinal 
image of the laser beam may vary by 
a factor of three, which corresponds 
to a variation of the irradiated area, 
that is, of the energy density, by a 
factor of nine. 
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In order to eliminate the influence 
of variable accommodation, it is ad- 
visable, when adjusting the oculars on 
the reticle, to use the maximum posi- 
tive power that the operator can af- 
ford. The operator's accommodation 
is then forced to relax. After this ad- 
justment, each time the observer sees 
the reticle in sharp focus, his accom- 
modation is relaxed and the influence 
of variable accommodation is avoided. 


Astigmatism Introduced by 
the Contact Lens 


The flat surface of the contact lens 
can only be accidentally perpendicu- 
lar to the laser beam. The manipula- 
tor of the laser beam swings the 
beam around the center of the exit 
lens of the microscope. This means 
that the obliquity of the beam 
changes with regard to the contact 
lens when the beam is moved through 
the field of view (Fig 2). Variable ob- 
liquity introduces variable astigma- 
tism. The effect of this variable astig- 
matism is well known to all users of 
the laser photocoagulators. This as- 
tigmatism results in variations in the 
shape and size of the aiming spot 
when it is moved from one location in 
the field to another. 

An operator will usually try to ob- 
tain a circular aiming spot by moving 
the microscope toward or away from 
the patient's eye. The resultant im- 
age is termed an astigmatic circle. Its 
diameter varies as a function of the 
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square of the tangent of the angle of 
incidence. The constant of proportion- 
ality depends on the parameters of 
the laser beam and the contact lens. 
With a beam diameter of 2 mm at the 
point of incidence and a contact lens 
index of 1.5, the diameter may vary 
by а factor of four when the angle of 
incidence is 45°. In addition to the 
changes in size and shape, the energy 
distribution in the astigmatic image 
also changes. This makes the final 
energy density completely unpredict- 
able. 


Depth of Focus 


The depth of focus, or depth of 
field, is the distance by which the mi- 
croscope can be moved in relation to 
the patient’s retina before the ob- 
server notices any deterioration of 
the image. With a magnification of 
10x, this distance is + 1 mm. With a 
displacement of 1 mm, the size of the 
retinal image of the laser beam can 
vary by a factor of 1.5. This means 
that the area of the spct or the 
energy density may vary by a factor 
of 2.25. This variability in energy 
density is unavoidable if one is oper- 
ating with a magnification of 10x. 
Only higher magnification can reduce 
this variation. 

In consequence, if an operator 
states that, under the best conditions, 
a lesion was made with a power den- 
sity of 30 watts/sq cm, the actual 
power density is between 15 and 60 
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watts/sq em. Under ordinary condi- 
tions, the variation may be substan- 
tially greater. 


COMMENT 


The uniformity of the power den- 
sity provided by the presently avail- 
able instrumentation is problematic. 
The comparison of lesions allegedly 
produced by applications of the same 
power density may lead to erroneous 
conclusions. The safest procedure is 
the one suggested by Patz'—starting 
from the threshold in every new loca- 
tion. 


This study was supported by Public Health 
Service research grant EY-00227 from the Na- 
tional Eye Institute, National Institutes of 
Health. 

David F. Dobies, MA, provided editorial assist- 
ance. 


Key Words.—Photocoagulation; argon la- 
ser; power density; irradiation of retina; 
retinal burn. 
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Heres what you can эп exped: 


The lathe-cut, soft, hydrophilic contact lens, now available from Soft Lenses, Inc. 


First, you can expect a high quality finished product. 
Each lens is lathe-cut from a button of highly stable 
three-dimensional polymer. 

Itis hydrated under stringent controls and subjected 
to thorough quality assurance checks. All lenses are 
shipped to you in sterile vials. 

You can expect good results from the unique 
advantages of our small trial fitting set. In fact, you can 
get started with our standard nine-lens set. 

Yet this selection offers you a wide range of base 
curves and diameters. Enough to satisfy the majority of 
fitting problems in the correction of ametropia. 





The versatile one 


HYDROCURVE .- 


(hefilcon A) 


Contact Lens PHP* 


w 


And only a few ancillary products are required. 

With expanded production and our computer 
system, you can expect prompt attention to shipments, 
even the biggest ones. Of course, you always have " 
direct communication with Soft Lenses, Inc., through * 
our toll-free numbers. 

Our staff does virtually all the paper work. Technical 
representatives are also available in some areas. 

To get complete information about HydroCurve™ 
products and supplies, call now, toll free (800) 
854-2790 -in California (800) 542-6000. We're expecting 
your call. * 


) The lathe-cut, soft, 

eod hydrophilic contact lens, 
now available from 
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C» From Soft Lenses, Inc. 
<>: division of Continuous Curve Contact Lenses, Inc. 
8006 Engineer Rd., San Diego, CA 92111 


HydroCurve" Soft Lenses, Inc. “РНР (U.S. Pat. 3,721,657) Trade Mark of Automated Optics, Inc. 





КОЛЛЕ TN A rh 
- fabricated from PHP* polymer (poly (2-hydroxyethyl methacrylate) 
46% Water 54%) > 
DESCRIPTION—The HydroCurve® (hefilcon A) Contact Lens PHP* is 

Е а hemispherical shell of approximately 14 mm. chord diameter and 0.1 

to 1.0 mm. thickness. It consists of 46% poly (2-hydroxyethyl 

methacrylate) and 5496 water by weight when immersed in normal 

: saline. 

f ACTIONS—In its hydrated state a HydroCurve® (hefilcon A) Contact 
Lens PHP* becomes soft and pliable. When placed on the human 
cornea the hydrated lens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43. 
INDICATIONS—HydroCurve® (hefilcon A) Contact Lerses PHP* are 

t indicated for the correction of visual acuity in persons with nondiseased 

. eyes who have spherical ametropias; refractive astigmatism of 1.50 
diopters or less and/or corneal astigmatism of 2.00 diopters or less. 
CONTRAINDICATIONS—HydroCurve® (hefilcon A) Contact Lenses 
PHP* are contraindicated by the presence of any of the following 
conditions: 
1. Acute and subacute inflammations of the anterior segment of the 

eye. 

2. Any eye disease which affects the cornea or conjunctiva. 

1 3. Insufficiency of lacrimal secretion 

E 4. Corneal hypoesthesia. 

5. Any systemic disease which may affect the eyeor be exaggerated by 
wearing contact lenses. 
WARNINGS Р 
Medicants and Eye Drops: The HydroCurve® (hefilcon A) Contact 
Lens PHP* must be stored ONLY іп BOILnSOAK® Solution. No 
ophthalmic solutions or medicants, including conventional contact lens 
solutions, can be used by HydroCurve® (hefilcon A) Contact Lens 
PHP* wearers prior to or while the lens is in place on the eye. Also, no 
solutions, including conventional contact lens solutions, other than 
BOILNSOAK® and the recommended cleaners BOILNSOAK® or 
Pliagel® or Soft/Mate® may be used on the HydroCurve® (hefilcon A) 
Contact Lens PHP* when the lens is off the eye. 
Abrasions and Infections: If the lenses become less comfortable to the 
wearer than when they were first placed on the wearer's corneas, this 
may indicate the presence of a foreign body. The lens snould be 

Ё removed immediately and the patient examined. If any eye abrasion, 
ulceration, irritation or infection is present, a physician should be 
consulted immediately. 

Lens Sanitation: Patients must adhere to recommended daily sanitary 

care of the HydroCurve® (hefilcon A) Contact Lenses P4P* Failure to 

follow this procedure may result in development of serious ocular 

infections. ! 

Wearing Restrictions: Тһе HydroCurve® (hefilcon A) Contact Lens 

PHP* should be removed before Sleeping or swimming or in the 

presence of noxious and irritating vapors. 

Visual Blurring: When visual blurring occurs the lens must be removed 

until the condition subsides. 

PRECAUTIONS 

Storage: HydroCurve* (hefilcon A) Contact Lenses PHP* must be 

stored ONLY in BOILNSOAK® Solution. If left exposed tc air, the lenses 

will dehydrate. If a lens dehydrates, it should be soaked in BOILNSOAK® 
| Solution until it returns to a soft, supplestate. ў : 

Ё Cleaning and Disinfecting: НудгоСигуе® (hefilcon A) Gontact Lenses 
PHP* must be BOTH cleaned and disinfected daily. One procedure. 
does not replace the other. is necessary to 
remove mucus and film from the lens surface. This can be 
accomplished by using either BOILRnSOAK? or Pliagel® or 
Soft/Mate® on a daily basis. Excessive deposits may damage 
the lens; therefore, if this occurs, review care of lens with 
patient. 

DISINFECTING with the Hydrotherm* 
Patient Unit and BOILnSOAK® Solution 
has been shown to prevent the growth 
of certain organisms, namely 
Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida 
albicans, and Herpes simplex, on the 
lens and in the HydroCurve® Carrying 
Case with the porta-FLOW& 

Transfer Unit (basket). 
HydroCurve® (hefilcon A) 
Contact Lenses PHP* must be 
cleaned daily with fresh BOILnSOAK* 
or Pliagel® or Soft/Mate.® Fresh 
e  BOILnSOAK? Solution must be used 
daily for storing the lenses. The 
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HydroCurve® Carrying Case must be emptied and refilled with fresh | 
BOILnSOAKe? Solution just before disinfecting the lenses. : 
If a Hydrotherm® Patient Unit is not available for disinfecting the a 
lenses, the lenses must be boiled in their carrying case in a pan of water 
for 15 minutes. чый 
Hygiene: Patients must be instructed to wash and rinse hands 
thoroughly, and dry with a lint-free towel before handling the lenses. — - 

Cosmetics, lotions, soaps and creams must not come in contact with = 
the lenses since eye irritation may result. If hair spray is used while the 
lenses are being worn, the eyes must be kept closed until the hair spray 
nas settled. 

Fluorescein: Never use fluorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever E. 
fluorescein is used, flush the eyes with normal saline solution and waitat „8 
least one hour before replacing the lenses. Too early replacement may  - 
allow the lenses to absorb residual fluorescein irreversibly. Es 
ADVERSE REACTIONS—Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact lens 
Solution containing preservatives. 

Eye irritation may occur within a short time after putting on a 
hypertonic iens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of the patient : 
sleeping with the lens on or wearing a hypotonic lens. If a lens adheres ` 
for any reason, patients may be instructed to apply a few drops of 
BOILnSOA«? Solution and wait until the lens moves freely before 
removing it. 

Rainbows or halos around objects or blurring of the vision may occur — 
if the lenses are worn continuously for too long a time. Removal of the d 
lenses and a rest period of at least one hour generally relieves these ~ 
symptoms. “ag 

Excessive tearing, unusual eye secretions, and photophobia are not ү 
normal; if these symptoms occur, the patient should be examined to 14 
determine their cause. 

DOSAGE AND ADMINISTRATION—Conventional methods of fitting 
contact lenses do not apply to HydroCurve® (hefilcon A) Contact 3 
Lenses РНР * Fora detailed description of the fitting technique, refer to 
the HydroCurve® Fitting Guide, additional copies of which are available 
бал: Soft Lenses, Іпс., 8006 Engineer Road, San Diego, California 
92111. 

There may be a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to the patient: 





















Maximum Wearing Time Maximum Wearing Time 
Day (Continuous Hours) Day (Continuous Hours) 
1 d 8 8 
2 3 9 8 
3 4 10 10 
4 4 11 12 
5 6 12 14 
6 6 13 15 
7 8 14 all waking hours* 


*Lenses should never be worn 24 hours a day. 





Care must be taken on the initial visit to assure that the patient is 
supplied with a HydroCurve® Patient Care Kit and fully understands all | 
care and handling instructions for the lenses. As with any contact lens, | 
regular recall visits are necessary to assure patient health and үз 
‚сотр!їапсе with instructions. 
In Use Durability: With normal use and patient 
care, HydroCurve® (hefilcon A) Contact 
Lenses PHP* have been shown to be 
durable for a minimum of one year. 
HOW SUPPLIED—Each lens is 
supplied sterile in a glass vial 
containing sterile normal saline 
solution. The glass vial is marked with 
the base curve, dioptric power, 
diameter, thickness and the 
manufacturing lot number of the lens. 
To assure proper lens care and 
handling, each HydroCurve® patient 
: must be supplied with a complete 
uv HydroCurve® Patient Care Kit. 
The HydroCurve® Patient Care Kit is 
a package required for lens Cleaning, 
disinfecting and storing consisting of 
the following: 


porta-FLOW® Transfer Unit (basket) Cat. +1001 
HydroCurve® Carrying Case Cat. +1002 
Hydrotherm® Patient Unit Cat. #1003 
BOILNSOAK® Solution Cat. # 9004 
Pliagel Sterile Cleaner (optional) Cat. +1005 
Soft/Mate- Sterile Cleaner (optiofal) Cat. +1006 V 
Patient Instructions Cat. 1007 | 9 






Head Cushion and Wrist Rest 
Optional Accessories 


763-101 SurgiStool™ 


i Si В d " multi-purpose system 
* ur S IDE for ophthalmic surgery 
| Surgical Table e Transport System e Recovery Bed 


CALL COLLECT 616/381-3811, EXT. 272 
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Clinical Experience 
With a Mobile Ocular Perfusion Pump 


Robert A. Ralph, MD; Marshall G. Doane, PhD; Claes H. Dohlman, MD 


* The continuous delivery of fluids to 
the ocular surfaces of 12 patients, for a 
collective total of 1,500 days, was 
achieved by means of a mobile perfusion 
pump. One patient used this device inter- 
mittently for a total of 2⁄2 years. Severe 
dry-eye symptoms were ameliorated in 
each patient by the constant perfusion. In 
various situations, the following perfusion 
fluids have been tried: commercial bal- 


ontinuous perfusion of the ocu- 
lar surface may provide thera- 
peutie advantages in some patients 
with severe tear deficiency, and may 
facilitate delivery of various agents, 
such as antibioties for the treatment 
of infection and collagenase inhib- 
itors in corneal stromal ulcerations. 
Clinical trials with various mechan- 
ical devices designed to irrigate the 
ocular surfaces have been in progress 
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anced salt solution, commercial artificial 
tear solutions, acetylcysteine, and autolo- 
gous and homologous serum and plasma. 
In spite of disadvantages related to its 
size and weight, the pump seems to be of 
considerable value, especially following 
severe chemical burns and after kerato- 
plasty or reconstruction of the lids and 
fornices in the severely dry eye. 

(Arch Ophthalmol 93:1039-1043, 1975) 


durinz the past several years in the 
Cornea Service of the Massachusetts 
Eye and Ear Infirmary and at the De- 
partment of Cornea Research of the 
Retina Foundation. The development 
of these methods was based initially 
on the experiences of Hessburg et 
al'?^ Lippas,t Schulze and Tost, 
Brown et al^ Tan; and Morgan," who 
described modes of delivering irrigat- 
ing fluid to the eye for periods of sev- 
eral days at a time. Flynn and Schul- 
meister? Dohlman et al, and 
Doane" elaborated further on the 
concept of ocular perfusion with vari- 
ous mobile devices that could provide 
continuous flow of fluid to the eye 
over long periods of time. 

This investigation describes our ex- 
periences with a mobile perfusion 

. 


pump for continuous delivery of 
fluids to the ocular surfaces of 12 pa- 
tients. 


PATIENTS AND METHODS 


The 12 patients included five women and 
seven men, averaging 47.2 years of age at 
the onset of their perfusion therapy. Con- 
tinuous perfusion was begun in six pa- 
tients following penetrating keratoplasty. 
There were three patients with Stevens- 
Johnson syndrome, three with keratocon- 
junctivitis sicca, two with recent (acute) al- 
kali burns, one with an old alkali burn, and 
one with ocular pemphigoid. One of the re- 
maining two was a 24-year-old man with a 
persistent epithelial defect following pene- 
trating keratoplasty for chronic herpes 
simplex keratitis. The other was an 81- 
year-old woman with a low level of tear 
production who was undergoing kerato- 
plasty for арһакіс bullous keratopathy. 
With the exception of one individual (pa- 
tient 1) who used a pumping system for 
three separate, continuous intervals, each 
received perfusion for a single period, as 
itemized in the Table. Informed consent 
was obtained from each patient after the 
nature of the procedure had been ex- 
plained in detail. 

The electrolytic pump used in these 
trials measured 28x50x114 mm, and 
weighed 233 gm when carrying a full 
syringe (Fig 1). The basic components of 
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this pump are an 8.4-v,mercury battery, a 
staged rheostat, calibrated for adjustment 
of flow rate, and the delivery syringe it- 
self. The latter consists of two chambers: 
an anterior compartment, carrying 10 ml 
of the perfusion fluid, and a posterior com- 
partment, filled with an electrolyte solu- 
tion, into which two pairs of metal elec- 
trodes protrude. As current is passed into 
the electrodes from the battery, an elec- 
trolytie reaction releases hydrogen gas in 
the posterior compartment of the syringe, 
driving the piston forward. Fluid is thus 
delivered to the patient’s eye at the desired 
rate. The pump unit is supported con- 
veniently in a small cloth bag by a strap 
around the patient’s neck. 

The earliest trials involved perfusion at 
the medial canthal region by silicone rub- 
ber or polyethylene tubing extending from 
spectacle frames (as described by Dohlman 
et al," similar to the device used by Flynn 
and Schulmeister’). This was later replaced 
by a percutaneous method in which a PE20 
polyethylene tube leads through the skin of 
the face, 3 cm posterior to the lateral can- 
thus into the inferolateral aspect of the 
conjunctival fornix (Fig 2). A flare at the 
conjunctival end of the tube helps to keep 
it in place until, with time, a fibrotic cuff 
forms around the tube. An alternative, and 
often more reliable, method substitutes for 
this flare a small T-shaped adaptation of 
the conjunctival end of the tube (Fig 3). 
This tubing is then joined through a con- 
nector to a polyethylene tube of larger 
diameter, and, finally, by means of a spe- 
cial adapter, to the pump syringe itself. 

The perfusion solutions varied according 
to the original needs of the patients and 
their therapeutic progress. Some received 
commercial balanced salt solution (BSS). 
For others, mixtures of artificial tear solu- 
tion, 5% to 25%, with acetyleysteine, 1% to 
2%, were prepared in BSS. Homologous se- 
rum and plasma and autologous serum (all 
undiluted) were also used in some in- 
stances (Table). In each case, gentamicin 
sulfate was added to achieve a final con- 
centration of 0.003%. Solutions were stored 
at 4 C until used. Delivery rates varied 
from 2 to 8 ml a day during both waking 
and sleeping hours. 


RESULTS 


At the time of the preparation of 
this report, the 12 patients had used 
pump perfusion on 14 occasions, for a 
collective total of 1,500 days (range, 2 
to 993 days each) (Table). The longest 
continuous period during which an in- 
dividual used the pump with percu- 
taneous delivery was 510 days (pa- 
tient 1). 
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Fig 1.—Mobile ocular perfusion pump. Full syringe in place. 





Patients With Keratoplasty 


In each of the six cases, the grafted 
eye was successfully kept moist dur- 
ing the period of perfusion, even in 
individuals with extreme tear defi- 
ciency. Of these six, only one graft re- 
mained clear at 159 days (patient 1). 
Opacification in four out of the five 
remaining grafts was attributed to 
the underlying severe cicatricial dis- 
ease process. One repeated kerato- 


Fig 2.—Polyethylene tube leads through 
skin of face into inferolateral aspect of 
conjunctival fornix. 


Fig 3.—Conjunctival end of polyethylene 
tube. T-shaped adaptation elevated from 
fornix for demonstration. 





plasty has now remained clear for 
more than a year. Three of the four 
grafts with epithelial defects reepi- 
thelialized while being perfused. In 
the fourth (patient 2), the patient 
died unexpectedly before healing was 
complete. 


Severe Dry Eye Patients 
Without Keratoplasty 


All five patients had good wetting 
of their eyes, with an obvious im- 
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Experience With Mobile Ocular Perfusion Pump 


Patient/ 
Sex/Age 
(yr) Disease 
1 (а) /F/25 Stevens- 
Johnson 


Days 


1(b)/F/26 Stevens- 


Johnson 
Stevens- 
Johnson 
Herpes 
simplex 
keratitis 
Alkali burn 
(old) 
Ocular 
pemphigoid 


1(c) /F/28 


2/M/24 


3/M/20 


4/F/83 


5/F/81 Corneal edema; 
low tear 
production 

6/F/56 Keratitis 
sicca 


Stevens- 
Johnson 

Keratitis 
sicca 


7/M/22 


8/F/51 


Stevens- 
Johnson 

Keratitis 
sicca 

Alkali burn 
(acute) 


9/M/67 


10/M/27 


11/M/42 


Alkali burn 
(acute) 


12/M/68 


Duration of 
Perfusion, 


a A a is EEE E Loe 
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Recent Epithelial 
Kerato- Defects or 
Solution plasty Ulceration 


We-ting 
solutions* 


Wetting 
solutions* 

Serum, 
homologous 

Serum, 
homologous 


Serum, 
autologous 

Serum, 
homologous 


Plasma, 
homologous 


Wetting 
solutions* 

Wetting 
solutions 

Wetting 
solutions* 


Wetting 
solutions* 

Wetting 
solutions 

Se-um, 
homologous 


Serum, 
homologous 


* Combinations of balanced salt solution, artificial tea- solution, and acetylcysteine. 


provement in the stability of the tear 
film. A dramatic change resulted in 
one (patient 9), a 67-year-old man 
with a 35-year history of Stevens- 
Johnson syndrome. His xerotie, ker- 
atinized, and ectatic left cornea be- 
came glistening wet, smooth, and 
comfortable within 24 hours after 
perfusion was started (Fig 4 and 5). 


Recent Alkali Burns 


The two patients with severe alkali 
burns maintained moist eyes and be- 
gan to have vascularization of their 
corneas during the course of homolo- 
ggus serum perfusion via the pump. 
Each patient's condition deteriorated 
strikingly, with ocular drying and ac- 
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celerated corneal ulceration, within 
three to four days after use of the 
pump was discontinued. 


Patients’ Comments 


The patients were encouraged to 
discuss their feelings concerning the 
mechanical devices they were using. 
Their almost unanimous satisfaction 
with the pumping system was largely 
based on the increased ocular comfort 
under conditions of constant perfu- 
sion. They were pleased with the de- 
creased corneal foreign-body sensa- 
tion and with the ease of blinking 
over ocular surfaces that previously 
had been rough and dry. Early-morn- 
ing eye discomfort that had been ex- 


Briefly 


Soft 
Lens 


Result 
Staph keratitis; 
defect healed; graft 
opacification 
Regeneration of 
goblet cells 


Defect healed; 
clear graft 


Patient died; 
not healed 


Defect healed; 
graft opacified 

Opacified after 80th 
day; perforated while 
on pump; regrafted 

Opacification, sub- 
conjunctival infil- 
tration (subsequent 
graft clear) 


Clinical and sub- 
jective improvement 

Clinical and sub- 
jective improvement 


Clinical improve- 
ment; possible sub- 
jective improvement 


Clinical and sub- 
jective improvement 


Clinical and sub- 
jective improvement 

While on pump; no 
melting, moist; after 
pump stopped, melt- 
ing, perforation, 
xerosis, symblephara 

While on pump, no 
melting, moist; 
cellulitis of lid 
after pump stopped; 
melting perforation 
xerosis, syblephara 





perienced frequently, prior to the in- 
ception of perfusion, was eliminated 
by allowing the pump to run day and 
night. In general, the patients were 
unaware of the flared tubing or T- 
shaped outlet in the lower fornix. 
Complaints about the system were 
more frequent among those patients 
with the lesser degrees of disability. 
They felt that the pump itself was too 
bulky and heavy, the long tubing 
almost always a nuisance, and the 
whole system embarrassingly con- 
spicuous. Many had successfully fash- 
ioned pump-supporting bags or chest 
harnesses that prevented the pump 
from swinging back and forth (Fig 6). 
A feeling of total dependence on 
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the pump could often be avoided by 
supplying sterile plastic caps for pro- 
tection of the external end of the tub- 
ing and the syringe outlet on those 
occasions (for instance, while shower- 
ing) when the patient might want to 
disconnect the pump temporarily. The 
patients and their families expressed 
some annoyance at having to change 
the syringe every two or three days 
and to adjust flow rates, although 
each eventually became proficient 
with experience, understanding the 
idiosyncracies of his particular instru- 
ment. 


COMPLICATIONS 
Infection 


An episode of cellulitis of the lid 
was indirectly related to use of the 
pump (patient 12). In this patient 
with severe alkali burn, a 4-0 silk su- 
ture was threaded through the subcu- 
taneous tract after the patient ac- 
cidently pulled out his tubing. During 
the subsequent week, he developed a 
suture abscess, from which was cul- 
tured Staphylococcus awreus, coag- 
ulase-positive. This responded quickly 
to treatment with erythromycin ad- 
ministered orally (the patient was al- 
lergic to penicilin) and bacitracin 
ointment applied topically. 

Staphylococcal keratitis occurred in 
a recently grafted, severely dry eye 
(Stevens-Johnson syndrome, patient 
1, a) irrigated with the pump during 
treatment of an epithelial defect with 
a hydrophilic soft lens. Staphylococcus 
aureus,  coagulase-positive, grew 
from cultures of the eye and of the 
polyethylene T-tube but the solution 
in the pump syringe, which contained 
gentamicin, 0.003%, was sterile. Per- 
fusion was continued through a new 
T-tube, while the infection was con- 
trolled by use of erythromycin and 
gentamicin in topical applications. 


Crystallization and Sludging 


Solute depositing in the PE20 poly- 
ethylene tubing led to frequent im- 
pairment of flow during the period 
when ophthalmic polymers and bal- 
anced salt solution were being used 
together. Irrigation of the tubing 
would then normally displace the oc- 
cluding masses, but at times, a 
blocked tube that could not be cleared 
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Fig 4.—Xerotic, keratinized left cornea 

of patient 9 (Stevens-Johnson syndrome) 


prior to use of mobile ocular perfusion 
pump. 


had to be replaced. During more re- 
cent trials with balanced salt solution 
alone, and with serum, no obstructive 
phenomena have been observed. 


Slippage of Tubing 


In one instance (patient 5), within 
the first few days following insertion 
of the percutaneous tube, the flared 
end slipped back along its tract to a 
position deep in the conjunctiva, 
which then became inflated by contin- 
ued flow of perfusion fluid. Inability 
to advance the flared end once again 
to its proper location, superficial to 
the conjunctiva, necessitated the ex- 
traction of the tube and reliance on 
alternative (topical) methods of wet- 
ting the eye. More recently, this com- 
plication has been avoided by gently 
advancing the delivery tube occasion- 
ally during the first few days after 
insertion by means of a suture tied 
around the flare, draped over the lid, 
and taped to the cheek. No retraction 
of the tube is possible when the T- 
shaped outlet is used. 


COMMENT 


Continuous ocular irrigation and 
delivery of medication can augment 
the therapy of severely dry eyes, of 
those with ulcerating corneas follow- 
ing chemical burns, and of eyes with 
bacterial or fungal keratitis.'-* 

This investigation has demon- 
strated the technieal feasibility of 
using a mobile ocular perfusion pump 
for prolonged, continuous delivery of 
fluids and drugs to the ocular surface. 

. 





Fig 5.—Glistening, moist appearance of 
left cornea of patient 9 during perfusion 
with balanced salt solution. 


Fig 6.—Chest harness for support of mo- 
bile ocular perfusion pump. 





These therapeutic agents were varied 
according to the original needs and 
progress of the patients. A most sat- 
isfying result was the remarkable de- 
gree of ocular comfort attained by pa- 
tients with severely dry eyes. 

Although additional factors (such 
as the soft contact lens, tarsorrhaphy, 
and perhaps serum) were employed in 
the care of the eyes of each of these 
12 individuals, the importance of con- 
tinuous perfusion was emphasized by 
the frequent therapeutic failure in 
these and other complicated condi- 
tions of patients at those times when 
perfusion was not attempted. 

No well-defined therapeutic result, 
however, can be attributed to the use 
of the pump. It was encouraging to 
observe healing of epithelial defects 
in keratoplasties under perfusion, but 
the graft opacification that often 
occurs in Stevens-Johnson syndrome, 
ocular pemphigoid, and alkali burns 
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` was averted only once in six trans- 


plants. Of- particular interest were 
the two patients with severe, recent 
alkali burns, in whom the corneas re- 
mained intact for the entire duration 
of perfusion (156 days in patient 11, 
124 days in patient 12), but in whom 
perforation occurred within four days 
after pumping was discontinued. 

At the present time, the indications 
for the use of such a mobile ocular 
perfusion system are most convincing 
in those severe dry-eye patients un- 
dergoing surgical procedures such as 
keratoplasty or reconstruction of the 
lids and conjunctival fornices. Based 
on our experiences with complex 
cases of this nature, we suggest the 
use of continuous wetting of the ocu- 
lar surfaces during at least the first 
two postoperative months. 

The volume of fluid delivered daily 
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to each patient must be adjusted ac- 
cording to individual needs, an impor- 
tant determinant being the capacity 
for runoff through the nasolacrimal 
drainage system. We have success- 
fully administered 8 ml a day to pa- 
tients with unimpaired drainage, but 
it has been impossible to avoic over- 
flow ento the cheek, using more than 
3 ml a day in eyes with occluded 
puncta. 

It should be realized that this is still 
an experimental therapeutic method, 
not yet available for use in other cen- 
ters. Purther modifications of the per- 
fusion system under consideration at 
this time will improve the pump's ef- 
ficiency and convenience. A dis- 
posable reservoir of larger capacity 
than the present 10-ml syringe will 
allow greater intervals between nec- 
essary changes, while a reduction in 
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FROM HOUSE OF VISION 


Because the results of the meastrements can be ascertained rapidly and 
accurately, the Haag-Streit Javal-Schiotz Ophthalmometer is in great demand 
for fitting contact lenses. As it is possible to measure convex and concave 
radii, the instrument has a distinct advantage which will be appreciated by 
contact lens practitioners. 


The ophthalmometer permits measurements of radii of curvature within 
a range of 5.5 to 11 mm, corresponding to refractive powers of 30 to 60 diop- 
tres. The arc is graduated in intervals of 0.1 mm, or Y2 cioptre, and the results 
may be estimated to 0.05 mm, ог 74 cioptre. Up to 12 dioptres of astigmatism 
in any cornea within the above limits of radii, can be determined by observing 
the overlapping of the graduated mires. With a corneal radius of 7.5 mm, the 
diameter of the surface of the cornea required for measurement amounts to 
3.4 mm. 


Joystick operation provides ease of focus, and any refocus required due 
to patient movement. Single-knob measurement for faster and fewer readings 
with less chance of operator error. The tilted scale provides rreasurements at 
a glance, in millimeters or dioptres. 


The following measurements can be obtained: 
* Corneal curvature in dioptres or millimeters 
* Refractive power of the cornea 
* Extent of astigmatism of the cornea 
* Longitudinal axis of the corneal astigmatism 
* Convex and concave radii of curvature of cortact lenses 


AVAILABLE FOR IMMEDIATE DELIVERY FROM STOCK 
H550-950—Haag-Streit Javal-Schiotz Ophthalmometer complete 


with spring-balanced adjustable table ...................... $1,870.00 
H550-951—As above, without table base. For use on unit 
atm: OF otherdable: base se ГОЛ Л o p TU ET s $1,490.00 


HOUSE OF VISION 
INSTRUMENT CO. 


A Division of the H. О. V. Optical Co., Inc.—137 North Wabasn Avenue, Chicago, Illinois 60602 (312) 346-0755 
ATLANTA * BOSTON * CHICAGO e CINCINNATI * DALLAS e DENVER èe DES MOINES e DETROIT e HOUSTON ө LOS ANGELES 
MILWAUKEE * MINNEAPOLIS ¢ NEW ORLEANS ө NEW YORK ө ORLANDO ө PITTSBURGH ө SAN FRANCISCO è WASHINGTON, D.C. 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.8296) PRODUCT 3:297 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 
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Е MUROCOLL eg Aids in breaking posterior synechiae in uveitis, 

z| EPINEPHRINE 1% |2 А 

à | (Epinephrine Bitortrate 1.82%) t ТҮ 
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| suus антиш" +151 Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0,5% as а 
$ Y iH preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
| meeorumes mc |332] — 275 (as Bitartrate 3.64%), Product #29. 

M 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. В опу 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


“BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 
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Registry, of Interesting Cases 


" Scleral Perforation 


* A Complication of the Soft Contact Lens 


Ё: 





Stuart І. Brown, MD, Joel Rosen, MD 


* A large area of conjunctiva and a 
smaller area of full thickness sclera 
eroded immediately adjacent to the edge 
of a soft contact lens. The soft lens was 
worn to protect the epithelium of a corneal 
graft in an alkali-burned eye. The conjunc- 
tiva-sclera necrosis appears to be a 
complication of a distorted and tightly 
fitting lens. 

(Arch Ophthalmol 93:1047-1048, 1975) 


he only serious complication 
that has been reported to be as- 
sociated with wearing therapeutic 
soft contact lenses is corneal infec- 
tion. We describe a case of scleral 
necrosis following the use of the soft 
lens. This occurred two years after 


Submitted for publication April 18, 1974. 
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cornea! transplantation in an alkali- 
burned eye. 


REPORT OF A CASE 


A fourteen-year-old boy had had a se- 
vere alxali burn of the cornea and sur- 
rounding limbus of his left eye in Oetober 
1971. He was treated with topically applied 
2.5% cysteine and patching for three 
months until his injured cornea was com- 
pletely overgrown with conjunctiva. 

In January 1972, he underwent a 7.5-mm 
diameter penetrating corneal transplant 
and conjunctival recession. The corneal 
transplant remained transparent, but the 
graft epithelium repeatedly eroded. The 
cornea was covered with a soft contact lens 
two months postoperatively. The erosions 
healed only to recur six weeks later. A soft 
lens with a steeper base curve was fitted 
and the erosions healed. Four lens changes 
were necessary during the first year post- 
operatively for epithelial erosions. During 
the following 1% years, there were no fur- 
ther erosions and the graft remained 
transparent (Fig 1). The soft lens that was 
successful in maintaining the integrity of 
the corneal epithelium for this period was 
relatively tight, ie, there were minimal ex- 


Fig 1.—Two years postoperative appearance of transparent 
graft protected by soft contact lens in severely alkali-ourned eye. 


Note blanching of vessels at edge of lens. 
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Fig 2.—Scleral perforation at edge of soft lens. 
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eursions with blinking. This lens was 
changed twice for lenses with the same di- 
mensions in the last year because the len- 
ses lost their original shape. 

The eye was examined bimonthly when 
the lenses were cleaned by boiling for 20 
minutes and bacterial cultures were taken. 
Topically applied medications postopera- 
tively varied from 1% methylcellulose to 
corticosteroids, antibiotics, and methyl- 
cellulose. 

In November 1973, one week after a pre- 
vious examination, the patient complained 
of discomfort, and an examination showed 
a semicircular erosion of the conjunctiva 
adjacent to the edge of the lens that ex- 
tended approximately 120° of the lens’ cir- 
cumference. In addition, there was a full 
thickness loss of sclera that was approxi- 
mately 3X8 mm within the area of the 
conjunctival erosion (Fig 2 and 3). The 
lens was removed and found to be dis- 
torted in shape (Fig 4). The rest of the ex- 
ternal eye appeared surprisingly free of 
inflammation. Bacterial cultures that were 
taken of both the lens and the conjunctiva 
at this time eventually proved to be nega- 
tive. 

The patient was brought to the oper- 
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Fig 3.—Without lens, scleral perforation, thinning, and con- 
junctival ulceration with scleral exposure in circular area corre- 


sponding to edge of soft contact lens. 


ating room and a free-hand scleral graft 
was fashioned to close the scleral defect. A 
bridge flap of conjunctiva was taken from 
the inferior fornix and was brought up to 
cover the scleral graft (Fig 5). Four 
months postoperatively, the conjunctiva 
and the scleral graft appeared to be healed 
and the corneal graft was transparent. 


COMMENT 


A tightly fitted soft contact lens 
has been repeatedly recommended for 
healing of epithelial erosions.’ It has 
been our experience that relatively 
tight lenses are also frequently neces- 
sary to maintain an intact epithelium 
on corneal grafts in severely alkali- 
burned eyes. 

A tight soft lens, however, can fre- 
quently cause the conjunctiva to be- 
come painfully inflamed and edema- 
tous adjacent to the edge of the lens. 
Coincident with these signs is an 
imprint ring in the conjunctiva that 
corresponds to the edge of the tight 
lens. These signs can be seen as early 
as 30 minutes after fitting the lens. If 
this lens is allowed to remain on the 
eye, the corneal epithelium may be- 
come edematous and erode. This 
tight-lens syndrome has been the 
most common complication in our ex- 
perience with soft lenses. Treatment 
is simply to remove the lens and wait 
for the inflammation to subside. 
Thereafter, a lens with a flatter di- 
mension can be tried. 

The tight-lens syndrome can also 
develop if the lens loses its original 
dimensions. This usually occurs after 
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flap. 





Fig 4.—Misshapen soft contact lens. 


six months of wear and is probably 
due to an alteration in the basic prop- 
erties of the lens material. 
It is possible that the complication 
in this case may have been facilitated 
е 


Fig 5.—Postoperative appearance after scleral graft (arrow) to 
close perforation. Graft was reinforced with bridge conjunctival 





by the previous alkali burn and the 
subsequent surgery. During the origi- 
nal surgical procedure,  subcon- 
junctival tissue was removed to the 
fornices. The pericorneal tissue exter- 
nal to the sclera was accordingly thin- 
ner, which may have facilitated ero- 
sion through the conjunctiva to the 
sclera. Another and possibly the most 
important factor in the genesis of the 
scleral necrosis was the loss of lens 
shape that exaggerated the relatively 
tight fit. This may have caused pres- 
sure necrosis of both the conjunctiva 
and sclera. Consequently, we recom- 
mend close examination of both the 
conjunctiva and the shape of the 
lenses in eyes with tightly fitting 
lenses. 


This study was supported in part by National 
Eye Institute grant EY01489-01. Dr. Rosen is the 
recipient of a grant from the Canadian National 
Institute for the Blind, E. A. Baker Foundation 
for Prevention of Blindness. 
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Methazolamide 50 mg. Tablets 
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Before prescribing, please con- 
sult complete product infor- 
mation, a summary of which 
follows: 


Indications: For adjunctive 
treatment of chronic simple 
(open angle) glaucoma, sec- 
ondary glaucoma, and pre- 
operatively in acute angle 
closure glaucoma where delay 
of surgery is desired in order 
Ло lower intraocular pressure. 
Contraindications: Severe or 
absolute glaucoma and chronic 
noncongestive angle closure 
glaucoma. Of doubtful use in 
glaucoma due to severe periph- 
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Often well tolerated by 
patients who have proved 
intolerant to acetazolamide 


*In chronic simple (open-angle) 
glaucoma and secondary glaucoma. 


eral anterior synechiae or 
hemorrhagic glaucoma. 
Adrenocortical, hepatic, or 
renal insufficiency; electrolyte 
imbalance state, e.g., hyper- 
chloremic acidosis; sodium and 
potassium depletion states. 


Warnings: Altheugh terato- 
genic effects demonstrated in 
rats at high doses have not been 
evidenced in humans, Meth- 
azolamide should not be used 
in women of child-bearing po- 
tential or in pregnancy, espe- 
cially in the first trimester, 


unless the expected benefits out- 


weigh potential adverse effects. 
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b.i.d. or t.i.d. dosage pro- 
vides greater convenience, 
easier compliance, as 
compared with q.i.d. 
tablet preparations 


Precautions: Use with caution 
in patients with cirrhosis or 
hepatic insufficiency to forestall 
hepatic coma; those on steroid 
therapy; those with pulmonary 
obstruction or emphysema to 
avoid acidosis. Electrolyte 
balance should be maintained. 
Although not reported thus 
far with this drug, reactions 
common to sulfonamide 
derivatives, such as fever, 
leukopeifia, hemolytic anemia. 
bone marrow depression or 
renal calculi, may occur. 


Potent carbonic anhydrase 
inhibitor that decreases 
aqueous secretion to effec- 
tively control glaucoma * 


Often successful when 
patients fail to respond to 
the leading oral anti- 
glaucomatous agent 


May provide comple- 
mentary effect when used 
with miotics. . . will not 
interfere with activity of 
other topical agents 
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Adverse Reactions (relatively 
mild and disappear on with- 
drawal or dosage adjustment) : 
anorexia, nausea, vomiting; 
malaise, fatigue or drowsiness, 
headache; vertigo, mental con- 
fusion, depression, paresthesias. 
Urinary citrate excretion and 
uric acid output is decreased 
during use of this drug, but 
urinary calculi have not 

been reported. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Company Pearl River, New York 10965 
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Ocular Manifestations of Hypercupremia 
Associated With Multiple Myeloma 


Richard Alan Lewis, MD; Harold F. Falls, MD; Dana О. Troyer, MD 


е Extensive copper infiltration of Des- 
cemet membrane of the central cornea 
and of the anterior and posterior surfaces 
of the lens is associated with marked 
hypercupremia related to an abnormal im- 
munoglobulin. Observation of this spec- 
trum of ophthalmic changes in an appar- 
ently well middle-aged woman heralded 
the diagnosis of a unique variety of mul- 
tiple myeloma. 

(Arch Ophthalmol 93:1050-1053, 1975) 


(e deposition in the central 
cornea and in the anterior and 
posterior capsule of the lens appears 
to be an ocular manifestation of hy- 
percupremia uniquely related to mul- 
tiple myeloma. 


REPORT OF A CASE 


The patient, a 41-year-old white woman, 
was first seen in consultation in May 1973, 
complaining only of slowly progressive, 
painless blurring of distant vision of sev- 
eral years duration. 
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In February 1968, the patient had been 
informed by an ophthalmologist that her 
eyes were normal, although a biomicro- 
scopic examination was not performed. In 
September 1970, an optometric evaluation 
suggested that she had “cataracts” in each 
eye, despite a distant visual acuity with 
correction of 20/20 OU. 

Another ophthalmologist identified a 
pronounced iridescent sheen of the poste- 
rior layers of the central corneae, with 
sparing of the limbal zone, and dense 
brown staining of the lenticular epithe- 
lium. Suspecting the possibility of Wilson 
hepatolentieular degeneration, he obtained 
a serum copper concentration in Septem- 
ber 1971, which yielded a phenomenal 
value of 1,254ug/100 ml (normal, 70 to 
160ug/100 ml) (Table 1). Repeated testing 
during the next year confirmed the marked 
hypercupremia but demonstrated that the 
serum ceruloplasmin concentration was 
normal. 

At the time of her initial evaluation, the 
patient's medical history showed her to be 
remarkably free of systemic problems. 
Apart from childhood exanthemata, she 
had had no major illnesses. Pleurisy, which 
occurred in April 1973, accounted for her 
sole hospitalization. She had had no preg- 
nancies, nor had she experienced surgery. 
The patient denied using any medications, 
tobacco products, or alcoholic beverages 
and she firmly denied dietary idiosyncra- 
sies and exposure to household, industrial, 
or agricultural chemicals that might con- 
ceivably have contained copper. The water 
supplies of her home had been shown by lo- 


cal authorities to have normal copper con- 
centrations. 

The patient’s family pedigree did not 
disclose the occurrence of a similarly af- 
fected relative. No relative was known to 
have experienced Wilson disease, hepatic, 
neurologic, or psychiatric disorders, or 
unaccountable premature death. There 
was no consanguinity of the patient’s par- 
ents. 


Ophthalmologic Examination 


The patient’s distant visual acuity with 
myopic correction was 20/20 in each eye 
and she could read Jaeger O print. In- 
traocular pressure by applanation was 16 
mm Hg OU. Results of her external and 
motility examination were normal. 

Biomicroscopy revealed a confluent mo- 
saic of brilliant iridescence that occupied 
the axial 7 to 8 mm of each cornea at the 
level of Descemet membrane (Fig 1). 
These central golden-brown plaques ap- 
peared to be composed of dust-like metallic 
particles, having a lustrous iridescence 
that ranged from bluish-green to green to 
ruddy-brown (Fig 2). Toward the periph- 
ery of the plaque, the particles became 
finer, more uniform, and less dense, giving 
an aquamarine sheen to the edges. The 
width of the deposition was slightly 
greater in the horizontal meridians than in 
the vertical meridians, but a totally clear 
rim of 2 to 3 mm persisted throughout the 
entire cireumference of the cornea. At thé 
limbus, a faint tan-brown infiltration at 
the level of Bowman membrane was ob- 
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Fig 1.—Axial 8 mm of each cornea is stained golden brown at 
level of Descemet membrane. Limbal ring is clear. 





Fig 3.—In pupillary axis, anterior capsule of each ens is stained 
uniformly with metallic powdery deposit. Spokes of less dense in- 
filtration arise from central plaque and radiate toward equator. 


served to extend into the interpalpebral 
cornea both medially and laterally in each 
eye for about 0.5 mm. The remainder of 
the stroma was clear. 

Gonioscopy showed no unusual pigmen- 
tation of Schwalbe line, but did disclose a 
definite golden hue in the lower one-half of 
the trabeculum OU. The anterior chamber 
of each eye was clear of cells and flare. 

The anterior and posterior capsules of 
each lens were stained with a thick, pow- 
dery, cocoa-colored deposit that displayed 
shimmering, variegated reflections as the 
biomicroscopie beam was moved to and fro. 
The central one-third of the anterior lens 
surface seemed uniformly infiltrated (Fig 
3). From the center, subtle, less dense, and 
therefore darker spokes radiated far into 
*the periphery, becoming broader and less 
discrete toward the equator, resembling a 
sunflower. Several geographic islands of 
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crusty infiltration with dazzling yellow, or- 
ange, green, and blue reflections were visu- 
alized in each eye near the junction of the 
inner one-third and peripheral two-thirds 
of tbe anterior capsule (Fig 4). No such is- 
lands were identified within the uniform 
cocoa-powdery staining of the posterior 
capsule. No cortical or nuclear epacifica- 
tion was identified. 

The anterior vitreous of each eye was 
clear. Although both direct and indirect 
ophthalmoscopy were difficult because of 
the density of the deposition, the optic 
dises and the posterior and intermediate 
zones of the retinae appeared grossly nor- 
mal. 

Results of visual field examination by 
tangent screen and Goldmann perimetry 
were normal. 

The full-field electroretinogram of the 
right eye was normal in pattern; the dark- 

е 
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Fig 2.—View of cornea at high magnification demonstrates var- 
iegated mosaic of deep corneal staining, ranging from blue-green 





Fig 4.—Several geographic islands of dazzling colors interrupt 
radiant "sunflower" on anterior lens surface. Posterior capsule is 
uniformly coated. 


adapted a-wave reached about 450uv and 
the b-wave about 630v. 

The patient's color vision was evaluated 
with the usual color pigment tests includ- 
ing the Ishihara plates, the Hard-Rand- 
Rittler pseudoisochromatie plates, the 
Farnsworth dichotomous panel D-15 test, 
the Farnsworth 100 hue test, and the Na- 
gel anomaloscope. Of these, the Nagel 
anomaloscope test was the most informa- 
tive (Table 2). The mother and father of 
the patient had normal color vision by this 
technique. The patient, however, re- 
sponded as a deuteranomalous trichromat, 
requiring a higher fraction of green light, 
or lower fraction of red light to match the 
yellow test area. In order to eliminate the 
possibility that the patient was not the off- 
spring of the persons whom she claimed as 
parents, genotyping of 13 blood groups and 
plasma proteins was performed. No incon- 
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sistencies were identified between our pa- 
tient and her parents. We must conclude, 
therefore, either that the patient’s anom- 
aly of color vision has arisen as a spontane- 
ous mutation, or that she has acquired this 
deuteranomalous trichromacy almost cer- 
{аїпїў” аз a result of the filtering effect of 
the copper deposited in the ocular media. 


Special Studies 


Because of the uniqueness of the lenticu- 
lar and central corneal abnormalities and 
the marked hypercupremia, the patient 
was evaluated in the Clinical Research 
Unit, the University of Michigan Medical 
Center in June 1973 and January 1974. On 
each admission, general physical examina- 
tion revealed a lean, intelligent woman 
who appeared to be in excellent health. 
With the exception of the ophthalmologic 
examination, there were no important 
physical findings. In general, results of 
chemical, hematologic, and serologic stud- 
ies, including serum enzymes, were nor- 
mal. However, although the total serum 
protein concentration was normal, pro- 
tein electrophoresis and immunodiffusion 
showed a marked predominance of a mon- 
oclonal IgG, type A, (IgG, 3,200 mg/100 ml, 
normal, 660-1,700 mg/100 ml) with depres- 
sion of IgA (IgA, 37 mg/100 ml, normal, 45 
to 365 mg/100 ml) and IgM (IgM, 42 
mg/100 ml, normal, 10 to 270 mg/100 ml). 

Twenty-four hour urinary protein deter- 
minations averaged 0.1 gm/24 hr. Results 
of tests for Bence Jones proteinuria and 
electrophoresis of urine for к and А chains 
were consistently negative, as were 
screening assays for amino acids in blood 
and urine. The serum ceruloplasmin con- 
centrations averaged slightly above the 
upper limits of normal (Table 3). Electro- 
phoresis and immunoelectrophoresis dem- 
onstrated that the patient's ceruloplasmin 
was a homogenous single component, geno- 
type B. 

While the patient was maintained on a 
fixed dietary intake, her average serum 
copper concentration was nearly 1,000ug/ 
100 ml in June 1973, and a phenomenal 
1,740ug/100 ml in January 1974, which is 
approximately 14 times normal! However, 
analysis of copper showed normal levels in 
the urine, saliva, cerebrospinal fluid (CSF), 
and hair. No elevation of IgG was identi- 
fied in the CSF. 

A percutaneous biopsy specimen of the 
liver showed normal hepatic architecture. 
It revealed no evidence of cirrhosis and 
contained a normal concentration of cop- 
per. A skin biopsy specimen stained for 
copper demonstrated no unusual copper 
deposition in the basement membrane of 
the epidermis. 
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Table 1.—Serum Copper and Ceruloplasmin Concentrations, 1971-1972 


Serum Copper, 49/100 ml 


Ceruloplasmin, units 


1,254 (normal, 70-160) 


978 (normal, 80-200) 314 (normal 280-570) 


1,300 


294 









.320 = .083 
.303 + .067 


.478 = .006 


Proposita 











Table 2.—Color Vision Assessed by Nagel Anomaloscope* 





Mother 461 = .022 .343 + .006 Normal 
No relation 455 = .006 .365 = .006 Normal 






.326 = .011 
.354 + .039 


421 = .006 


Deuteranomalous 
trichromacy 













* Normalized scores («1,45 + (1 — a) 1535 = 81590). 


Table 3.—Ceruloplasmin and Copper in Serum 


Ceruloplasmin, 
ng/100 ml 


Copper, иа/100 ml 


* Average value. 
T Arithmetic mean = SD. 


Bone marrow samples, obtained six 
months apart, revealed the presence of in- 
creased numbers of atypical plasma cells 
(12% and 15%; normal < 2%), which were 
clustered in some areas. The cells were 
often much larger than normal with in- 
creased nuclear size and nucleoli, charac- 
teristics consistent with multiple myeloma. 
The marrow copper concentration was nor- 
mal. 

In order to identify the mechanism of 
copper contamination in the patient, oral 
and intravenous clearance studies with ra- 
diocopper-64 were performed after in- 
formed consent was obtained. With the use 
of a healthy biologic sister as a control, 
these radiocopper studies demonstrated a 
dramatic selective affinity of the patient’s 
serum for copper, exceeding a fourfold dif- 
ference in each test. 

Electrophoretic separation of the pa- 
tient’s serum proteins after the intra- 
venous administration of radiocopper-64 
showed that essentially of the noncerulo- 
plasmin copper in the patient’s serum mi- 
grated with the y-globulin. 

Additional investigations of this unusual 
immunoglobulin and the physiochemical 
properties of the copper binding site will 
be reported separately.’ 

During the period of observation, the 
average daily urinary excretion of copper 

e 





37.0° 
1,740 + 3401 


25-35 
121 + 201 


was normal. After informed consent was 
obtained and she began penicillamine ther- 
apy (1,500 mg administered orally each day 
for ten weeks), the patient’s urinary excre- 
tion of copper promptly increased more 
than 20-fold while her serum copper con- 
centration gradually fell to approximately 
one half of pretreatment levels. The deci- 
sion to treat the multiple myeloma with 
cytotoxic agents will be based on the 
patient’s further response to chelation 
therapy. 


COMMENT 


Moderate hypercupremia and hy- 
perceruloplasminemia have been re- 
ported in many human diseases in- 
cluding acute and chronic infections, 
leukemias, lymphomas, aplastic and 
other anemias, myocardial infarction, 
congestive heart failure, and both 
acute and chronic liver disease, espe- 
cially when characterized by intrahe- 
patic or extrahepatic biliary obstruc- 
tion.’ 

In addition, two inherited syn- 
dromes have been described in which 
the pathologic findings result from al; 
terations in copper homeostasis. Wil- 
son disease, or hepatolenticular de- 
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` generatian, is an autosomal recessive 


disorder characterized by hypocerulo- 
plasminemia, hypocupremia, hyper- 
cupriuria, hepatie cirrhosis, and the 
presence of Kayser-Fleischer rings of 
the peripheral cornea. These rings, 
the only important clinical feature of 
the disease that Wilson overlooked in 
his original description, consist of or- 
ange to greenish pigment granules in 
Descemet membrane near the limbus, 
and they have been shown to contain 
copper. Occasionally the anterior lens 
capsule is stained with faint brown 
pigment with spokes radiating to- 
ward the periphery, like a sunflow- 
er The disease has been attributed 
to a defect in the synthesis of cerulo- 
plasmin and to the existence of an ab- 
normal storage protein within the 
hepatocyte with an increased affinity 
for copper.’ 

Recently, infants with Menkes 
kinky-hair syndrome, characterized 
by pili torti, growth retardation, pro- 
gressive cerebral degeneration, death 
before 3 years of age, and sex-linked 
recessive inheritance, have been 
shown to have hypoceruloplasminemia 
and extremely low copper concentra- 
tions in the brain, liver, and serum. 
Although orally administered copper 
supplementation produced no changes, 
intravenous copper administration 
promptly elevated the serum cerulo- 


plasmin concentration. The identi-' 


fieation of increased intracellular cop- 
per in the intestinal mucosa suggests 
that the biochemical defect in Menkes 
kinky-hair syndrome involves the in- 
tracellular transport of copper within 
the intestine.* 

In 1967 Goodman et al’ reported the 
association of marked hypercupremia 
with multiple myeloma in a 69-year- 
old woman who had low back pain, 
anemia, hypergammaglobulinemia, 
and plasmacytosis of the bone mar- 
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row. Ophthalmologic examination’ re- 
vealed a central, golden-brown dis- 
coloration of the deep layers of both 
corneae and a similar staining be- 
neath the anterior and posterior cap- 
sules of each lens. Although the ce- 
ruloplasmin levels were normal or 
slightly elevated, serum copper con- 
centrations ranged from 20 to 40 
times normal. Various chemical and 
immunologic techniques showed that 
most of the copper was associated 
with an abnormal IgG, type x. How- 
ever, Goodman et al were unable to 
determine the mechanism of the hy- 
percupremia. 

Our patient has an early, clinically 
asymptomatic stage of mutiple mye- 
loma. She does not have bone pain, 
anemia, Bence Jones proteinuria, or 
radiologic evidence of skeletal lesions. 
However, her bone marrow contains 
six to ten times the normal number of 
plasma cells, many of which zre mor- 
phologically immature. An increased 
concentration of a monoclonal IgG is 
present in serum, with simultaneous 
depression of other immunogiobulins. 
Her serum copper concentration is 
phenomenally elevated, and more 
than 90% of this copper is bound to 
the defective immunoglobulin. Al- 
though the serum ceruloplasmin con- 
centration is marginally elevated, no 
other evidence of copper deposition 
could be found in hair, skin, saliva, 
liver, bone marrow, urine, or CSF. 

The ophthalmologic findings of cop- 
per deposition in Descemet mem- 
brane of the central corneae and 
in the anterior and posterior lens 
capsules resemble those in the sole 
previous report of marked hyper- 
cupremia with multiple myeloma. 
Slight impregnation of Bowman 
membrane, staining of the trabecu- 
lum, and а presumably acquired 
deuteranomalous trichromacy repre- 


sent, to our knowledge, previously un- 
recognized features of this syndrome. 

It would appear that the deposition 
of copper in the deep central cornea 
and in the anterior and posterior lens 
capsule is pathognomonic of a marked 
hypercupremia associated with an ab- 
normal immunoglobulin and thus her- 
alds the diagnosis of a unique variety 
of multiple myeloma. 


This investigation was supported in part by an 
unrestricted grant from Research to Prevent 
Blindness, Inc, grant EY-00197-16 from the Na- 
tional Eye Institute, and grant 5 M01 RR-42-14 
from the General Clinical Research Centers 
Branch, Division of Research Resources, Na- 
tional Institutes of Health. 

Gilbert B. Lee made measurements of the pa- 
tient’s color vision, Frode Maaseidvaag, PhD, 
and Mathew Alpern, PhD, assisted in assessing 
the visual physiology, and Kenneth Rich and 
Adon A. Gordus, PhD, of the Department of 
Chemistry, University of Michigan, did metal 
analysis in the various tissues. John A. Penner, 
MD, of the Department of Internal Medicine 
contributed to the investigation and reviewed 
the manuscript. Csaba L. Martonyi provided the 
photographs. 
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Spontaneous Hyphema 


and Vessel Anomaly 


Hanna Savir, MD, Riri Sylvia Manor, MD 


ө We describe a case of spontaneous 
hyphema, in which results of fluorescein 
angiography revealed that the condition 
was caused by anomalous iris vessels. A 
cavernous hemangioma of the ipsilateral 
orbit was discovered. We stress the im- 
portance of performing fluorescein angi- 
ography in all cases of spontaneous hy- 
phema. 

(Arch Ophthalmol 93:1056-1058, 1975) 


he causes of spontaneous bleed- 

ing in the anterior chamber have 
recently been reviewed.’ It is some- 
times difficult to identify any local 
pathologic findings in the iris, even 
when it is a visible source of bleed- 
ing; Only by means of fluorescein 
photography were Rosen and Lyons 
able to demonstrate the presence of 
microhemangiomas on the pupillary 
border in a patient with spontaneous 
hyphema.? 

Spontaneous hyphema with abnor- 
malities in the vasculature of the iris 
may occur as an isolated defect or in 
association with other vascular mal- 
formations. We could find only two 
cases in the literature that included 
such an association. In 1932, Tyson 
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(quoted by Fechner’) described a case 
of spontaneous hyphema with mi- 
crohemangiomas of the iris, nevus 
flammeus of the face, and a calcified 
vascular growth in one occipital lobe. 
Reese reported a case of spontaneous 
bleeding in the anterior chamber with 
microhemangioma of the iris and 
hemangioma of the upper eyelid.* 

We report a case of recurrent hy- 
phema in which there were both an- 
giographically demonstrated anoma- 
lous iris vessels and histologically 
proven hemangioma of the ipsilateral 
orbit. 


REPORT OF A CASE 


A 47-year-old woman complained of re- 
peated attacks of blurred vision in the 
right eye that had been occurring during 
the past seven years. These attacks lasted 
from several hours to two days. Examina- 
tion revealed a small flow of hyphema aris- 
ing in the anterior chamber from the tem- 
poral side of the right iris. The patient 
sometimes came for consultation a few 
hours after the blurring of vision had set 
in, but by the time she had arrived the hy- 
phema was no longer present. During the 
episodes of hyphema, the visual acuity in 
this eye usually fell from 6/5 to 6/7 and the 
ocular tension was found to be raised, with 
a level of 22 mm as compared with 14 mm 
before the hyphema. 

The depth of the anterior chamber was 
normal, and slit-lamp examination failed 
to show any detectable abnormality of the 
iris or pupil. The retina also appeared nor- 
mal. Gonigscopy revealed a wide open 


angle, and the water provocative test was 
negative. Palpation of the right orbital rim 
revealed the presence of a round tumor 
mass (1.2 em x 1.5 em) in the external part 
of the lower orbital border. X-ray films of 
the skull and orbit revealed no abnormal- 
ities. Fluorescein angiography of the iris 
was performed and the tumor of the ante- 
rior lower part of the right orbit was 
excised. 


FLUORESCEIN 
ANGIOGRAPHIC FINDINGS 


In the normal iris, all the arteries 
from the periphery to the center be- 
come fluorescent almost simulta- 
neously, exhibiting a radial form 
toward the pupil, with one to two di- 
visions, and with the diameter of the 
arteries diminishing from the periph- 
ery toward the pupil. In our patient, 
a group of unusual, irregular, dilated 
arteries could be seen showing fluo- 
rescence three seconds before all of 
the other normal-looking arteries 
(Fig 1). This group of arteries was lo- 
cated in the temporal part of the iris, 
mainly between the middle of the iris 
and the pupillary border. The diame- 
ter of these arteries was much larger 
in the area of the pupil than in the 
periphery of the iris. From the be- 
ginning of the fluorescence of the 
anomalous iris vessels, anastomosis 
between the arteries in the collarette 
area also became visible, althougi 
only in the involved part of the iris. 
At 9 degrees, at mid-distance be- 
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Fig 1.—Fluorescein angiogram 20 seconds after injection in 
early arterial phase. Note group of dilated arteries on temporal 
side of iris, lesser arterial circle (white arrcw), and anastomotic 
anomalous vessel (black arrow). There is almost no fluorescence 


of normal-looking arteries. 


cular circle. 





Fig 3.—Cut-surface of orbital hemangioma, showing thin fibrotic capsule encircling 
nodule composed of multiple cavities filled with coagulated blood. 


tween the part of the lesser arterial 
circle and the periphery of the iris, 
there was an archiform, dilated ar- 
tery that seemed to be anastomotic 
between two arterial branches. Later, 
when all of the iris vessels had been 
Injected with fluorescein, it became 
evident that there was also a greater 
density of the vascular bed in the 
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area with the dilated vessels (Fig 2). 
A few small, hyperfluorescent dots 
were also apparent in the same area 
during the entire arterial and venous 
phase. 

The capillary network of the pupil- 
lary area usually becomes fluorescent 
shortly after the arterial phase of the 
iris. In our patient, at the,same in- 


. 
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Fig 2.—Fluorescein angiogram after one minute. Note differ- 
ence between arteries of temporal part and those of other parts of 
iris, as well as difference between nasal side of lesser arterial 
circle (white arrow) and temporal side (black arrow) of same vas- 
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Fig 4.—Blood sinuses, partially filled 
with blood, lined by endothelial layer and 
separated by thin connective tissue bands 


(hematoxylin-eosin, original magnification 
х 100). 


stant that the anomalous arteries of 
the iris showed coloring, fluorescence 
also became visible in the pupillary 
border adjacent to the dilated vessels. 
Small dots of fluorescence at the 9- 
o'clock and 8-o’clock positions of the 
pupil were constant findings in all 
angiographic pictures and may indi- 
cate the presence of microheman 
giomas in the pupillary area. 


PATHOLOGIC FINDINGS 
OF THE ORBITAL HEMANGIOMA 


The specimen was an ellipsoi 
well-demarcated, blue node measu 


Reported Causes of 
Spontaneous Hyphema 


Congenital Malformations 
Vascularized fragments of 

«ар * Pupillary membrane? 
Persistent primary vitreous® 
Retrolental fibroplasia8 
Retinoschisis? 
Hydrophthalmos? 

Local Vascular Anomalies 
Hemangioma of iris vessels3,4,10 
Hemangioma of ciliary body" 
Rubeosis iridis® 

Diseases of Blood or Blood Vessels 
Hemophilia’? 

Scurvy!2 
Purpura? 
Leukemia? 

Inflammatory Processes 

Severe iritis with or without 
diabetes!2 

Ocular herpes Zoster!2 

Uveitis of Behçet disease!3 

High Intraorbital Venous Pressure 
Malignant exophthalmos? 

Tumors and Related Conditions 
Intraocular neoplasms!2 
Juvenile xanthogranuloma’, 14-17 
Histiocytosis X (Letterer-Siewe 

disease)!? 
Lymphoma!? 

Trauma With Delayed Effect? 

Operations With Delayed Effect 
Sclerotomy with cautery2? 

latrogenic! 





ing 15x12 cm. The cut surface 
showed a very thin fibrotie capsule 
that encircled a nodule that was com- 
posed of multiple cavities that were 
filled with coagulated blood (Fig 3). 
On microscopic examination, the nod- 
ule was found to be composed of mul- 
tiple dilated blood-filled sinuses that 
were lined by endothelial cells. The si- 
nuses were separated by very thin fi- 
brotic bands (Fig 4). The pathologic 
findings were suggestive of a cav- 
ernous hemangioma. 


COMMENT 


Spontaneous hyphema сап be 
caused by a number of different con- 
ditions (Table) The patient com- 
plains of recurrent fogginess of vi- 
sion in the affected eye. The fine, 
intracameral stream of blood may be 
resorbed by the time the patient ar- 
rives for consultation, and there may 


no longer be any remainder of the 
previous event. Thus, a complaint of 
short-lasting blurred vision in the af- 
fected eye may result in diagnostic 
difficulties. Carotid insufficiency can 
be ruled out since the blackout is gen- 
erally more complete and of shorter 
duration. Moreover, the evidence 
of anomalous iris vessels as dem- 
onstrated by the new diagnostic 
method—fluorescein angiography of 
the irides—and the presence of an 
anomalous vascular tumor on the 
same side of the face, may help in the 
correct diagnosis of such rare cases of 
recurrent spontaneous hyphema. 

In this respect, it must be remem- 
bered that while cavernous heman- 
gioma of the orbit is the most 
common primary orbital tumor,” 
hemangioma of the iris is extremely 
rare.” Aron-Rosa and Doyon found 38 
other types of vascular malforma- 
tions in 62 patients with vascular tu- 
mors of the orbit, but none of them 
was hemangioma of the iris.” Ma- 
grane found a cavernous hemangioma 
in the superior part of the iris in a 5- 
year-old dog." Reese described only 
two cases of hemangioma of the iris 
up to 1963. Since 1963, seven cases 
with a pathologic diagnosis of he- 
mangioma of the iris or ciliary body 
have been reported.**- 

We may perhaps find that such 
cases are really more frequent when 
the apparently normal iris is "vivi- 
sected" by means of fluorescein. 
Therefore, the iris vessels in all 
cases of orbital or ocular hemangioma 
should be investigated in order to dis- 
cover unsuspected associated vascular 
malformations. 


Amos Laviel referred our patient to us, and 
Uri Sandbank, MD, performed the pathologic 
studies. 
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CALENDAR OF EVENTS 
Postgraduate Course on Glaucoma, Estelle Doheny Eye Foundation, University of 


Intraocular Lens Symposium, University of Maryland School of Medicine, Baltimore 
Symposium on Retinal Disease, Pacific Medical Center, San Francisco 
Eleventh Annual Bronson Course in Diagnostic Ophthalmic Ultrasound, University of 


Comprehensive Course on the Macula, St Mary’s Hospital, Hyatt Hotel, San Francisco 
Clinical Days in Ophthalmology: Ocular Motility, Queen’s University, Kingston, On- 


Postgraduate Conference on Strabismus, Pacific Medical Center, San Francisco 
Annual Course and Alumni Meeting, Edward S. Harkness Eye Institute, New York 
International Symposium on Cataracts, University of Iowa, Iowa City 

Course in Retinal Vascular and Macular Disorders, Michael Reese Medical Center, Con- 


Association for Research in Vision and Ophthalmology, Atlantie Section Meeting, Duke 
University Eye Center, Durham, NC 





1975 
Oct 23-24 
Southern California, Los Angeles 
24-25 
24-25 
Oct 30-М№оу 1 
Louisville 
Oct 31-Novl 
Nov 3 
tario 
6-7 
12-14 
12-15 
18-15 
tinental Plaza Hotel, Chicago 
14-15 
15 
17-20 
Dec 4-5 
Inn, Kansas City, Mo 
1976 
Jan 17 
Feb 13-14* 
*Corrected dates 
Fight For Sight, Inc. 1976-1977 


Awards.—Applications for the 1976- 
1977 awards year are now being 
accepted. Fight For Sight awards 
include student fellowships, post- 
doctoral research fellowships, grants- 
in-aid, and modest departmental 
awards to departments of ophthal- 
mology with developing research pro- 
grams. Fight For Sight is particularly 
receptive to candidates with pilot 
projects. 

For application forms and addi- 
tional information, contact, in writ- 
ing only, Secretary, Fight For Sight, 
Ine, 41 W 57th Street, New York, NY 
10019. The deadline for filing an ap- 
plication for the 1976-1977 awards 
year is March 1, 1976. 


Course in Retinal Disorders.—A 
course in the diagnosis and manage- 
ment of retinal vascular and macular 
disorders will be presented by the Mi- 
chael Reese Medical Center School of 
Health Sciences and Department of 
Ophthalmology on Nov 13-15, 1975, at 
the Continental Plaza Hotel, Chicago. 

The course is designed for the clini- 
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cian, with morning sessions devoted to 
formal lectures and small group 
workshops for individual instruction 
in the afternoon. 

Faculty members will include Drs 
T.A. Aaberg, A. Ahmad, S.L. Fine, 
R.W. Herbst, J.A. Kaplan, C.-B. Lee, 
F.A. L'Esperance, R.A. Levine, H.L. 
Little, D.H. Orth, A. Patz, M.F. Rabb, 
H.A. Schatz, M.L. Stillerman, L.A. 
Yannuzzi, and J. Justice, Jr. 

The fee for the course is $200. For 
further information write to Ms Pau- 
lette Howard, Department of Oph- 
thalmology, Michael Reese Medical 
Center, 2900 S Ellis Ave, Chicago, IL 
60616. 


Seminar on Intraocular Lens Implan- 
tation.—A seminar covering the basic 
principles and indications of the in- 
traocular lens will be held on Nov 15, 
1975, at the Queen Elizabeth Hotel in 
Montreal. Speakers will include Miles 
Galin, Henry Hirschman, Norman 
Jaffe, Marvin Kwitko, and Donald 
Praeger. 

Formal lectures will be combined 
with individual instruction. Please 


Seminar on Intraocular Lens Implantation, Queen Elizabeth Hotel, Montreal 
Southern Medical Association, Section on Ophthalmology, Miami Beach, Fla 
Annual Meeting of Kansas City Society of Ophthalmology and Otolaryngology, Plaza 


American Board of Ophthalmology, Written Examinations 
Eye Foundation of America, Symposium on Glaucoma, New Orleans, La 


address inquiries to M.L. Kwitko, 
MD, Program Chairman, 5591 Cote 
des Neiges Rd, Suite 1, Montreal, 
Canada H8T-1Y8. 


60th Annual Meeting of the Pacific 
Coast Oto-Ophthalmological Society.— 
The annual meeting of the Society 
will be held in Seattle, Wash, May 16- 
20, 1976. 

For details, please write to Daniel 
G. Vaughn, MD, Executive Secretary- 
Treasurer, 495 U, University of Cali- 
fornia, San Francisco, CA 94143. 


Clinical Days—Queen’s University.— 
The Department of Ophthalmology of 
Queen's University announces their 
1975-1976 Clinical Days in Ophthal- 
mology: Nov 3, 1975, "Ocular Motil- 
ity", with guest speaker Dr Doneld- 
son Manley of Philadelphia; and April 
12, 1976, "Recent Approaches to Cata- 
ract Surgery," with guest speaker Dr 
Miles Galin of New York City. 

Further details may be obtained 
from Dr К.М.Н. Pinkerton, Ethef* 
ington Hall, Queen’s University, 
Kingston, Ontario, Canada. 
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** .Kansas City Society of Ophthalmol- 


ogy and Otolaryngology.—The Society 
will hold its annual clinical meeting 
on Dec 4-5, 1975, at the Plaza Inn in 
Kansas City, Mo. 

Reservations and/or additional in- 
formation can be obtained by con- 
tacting Rolfe Becker, MD, or Mr 
Roger A. Weis at the Society’s Execu- 
tive Office, 3036 Gillham Road, Kan- 
sas City, MO 64108. 


Change in Publication of Ophthalmic 
Literature.—Starting from Vol 29, Sep- 
tember 1975, publication will be 
undertaken by the Institute of Oph- 
thalmology, University of London. 
The publication of this journal by the 
British Medical Association has been 
discontinued because of financial rea- 
sons. 

Any inquiries should be addressed 
to the Circulation Manager, Ophthal- 
mic Literature, Institute of Ophthal- 
mology, Judd Street, London, WC1H 
9QS, England. 


Sidney A. Fox Receives Honorary 
Degree.—On the occasion of the 207th 
annual commencement of Brown 
University, Dr Sidney A. Fox of New 
York received the honorary degree of 
Doctor of Medical Science. 


Special Fight For Sight Grant.—The 
Board of Fight for Sight, Inc. has an- 
nounced that a $100,000 grant has 
been received from the Martin Foun- 
dation in memory of Lester Martin 
and designated in honor of Charles A. 
Perera, MD. A postdoctoral fellow- 
ship for sight research is to be 
awarded annually in recognition of 
Dr Perera’s dedicated service to the 
organization since 1952. 

The first recipient of the fellowship 
is John C. Perlmutter, MD, who will 
work under the direction of Dr Ron- 
ald M. Burde, Washington Univer- 
sity, St Louis. Dr. Perlmutter will be 
working on a project concerned with 
the relationship between retrobulbar 
optic neuritis and multiple sclerosis. 


Albert N. Lemoine, Jr. Honored.—On 
the occasion of his 25th anniversary 
as Chairman of the Department of 
Ophthalmology at the University of 
Kansas Medical Center, Dr Albert N. 
Lemoine, Jr was honored at a ban- 
quet given by his former residents. 
He also received a citation from the 
Isancaster Course in Ophthalmology 
for his outstanding teaching since the 
course was first held in 1946. 
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John W. Henderson Honored.—Dur- 
ing the annual Mayo Clinic sympo- 
sium, Dr John W. Henderson was 
honored in recognition of his 12 years 
as Chairman of the Department of 
Ophthalmology. Dr Henderson first 
joined the Mayo staff in 1946. In addi- 
tion to his duties as consultant in 
the Department of Ophthalmology, Dr 
Henderson also holds the rank of Pro- 
fessor of Ophthalmology in the Mayo 
Medical School. 


Pan-Pacific Surgical Asseciation.— 
The 14th Congress of the Association 
will be held April 1-7, 1978, at the Hil- 
ton Hawaiian Village Hotel, Hono- 
lulu. 

For details, please contact Cesar B. 
deJesus, MD, Pan-Pacific Surgical As- 
sociation, 236 Alexander Young Bldg, 
Honolulu, HI 96813. 


Correspondence 


Ocular Malformations 
Associated With 
Maternal LSD Usage 


To the Editor.—I am writing in re- 
sponse to the case report by Drs 
Apple and Bennet that appeared in 
the ARCHIVES (92:301, 1974). This re- 
port concerned an infant with mul- 
tiple malformations whose mother 
had taken LSD before and during her 
pregnancy. As is true of everyone 
working in the field of birth defects, 
we are constantly confrented with 
case reports where the issue of coinci- 
dence vs cause and effect is difficult to 
resolve. Unfortunately, many of these 
reports are highly publicized without 
the sobering perspective that is re- 
quired. 

In assessing the findings of this in- 
fant, it would be helpful to note that 
the infant’s pattern of malformations 
is now well known and appears to be 
fairly common. A report by K.L. 
Jones et al (Journal of Pediatrics 
84:90, 1974) brought this to the atten- 
tion of the medical community last 
year. In another review of fatally 
malformed newborns, we found three 
with this phenotype frem approxi- 
mately 90,000 births. It is of interest 
that two of our patients also had the 
placenta adhering to the arachnoid. 
In other reports, the brain malforma- 
tion has been considered an unusual 
type of encephalocele, rather than 
anencephaly. 

Lewis B. HoLMES, MD 
Boston 


In Reply.-We thank Dr Holmes for 
this thoughtful letter regarding our 
ease report in the ARCHIVES, "Mul- 
tiple systemie and ocular malforma- 
tions associated with maternal LSD 
usage." We fully agree with Dr 
Holmes that the issue of coincidgpce 
vs cause and effect is difficult to re- 
solve in such cases. It was for this 
reason that we recorded this case. The 
final assessment will require eval- 
uation of several such cases. As we 
stated in the paper, “This case is pre- 
sented to document an association of 
LSD ingestion and birth abnormal- 
ities. A definite cause and effect rela- 
tionship of maternal LSD ingestion 
and developmental malformation is 
not necessarily implied." 

The reference to the paper by Jones 
in the Journal of Pediatrics (84:90, 
1974) refers to several similar cases. 
However, these cases differ from ours 
in two respects. In our case, a clear 
history of drug ingestion was ob- 
tained. Second, the amputation defor- 
mity of the left arm of this infant 
represented a true aplasia, with no 
formation of the limb bud. The pres- 
ence of limb bud deformities is the 
major finding that suggests a possible 
pathogenetic link between our case 
and several other cases of possible 
drug-induced anomalies recorded in 
the literature. True aplasia is a very 
rare phenomenon and contrasts with 
the findings of Jones, in which the 
amputation deformities were primar- 
ily in relation to the distal digits and 
were ascribed to constrictions induced 
by amniotic bands. It is difficult to as- 
cribe the total aplasia seen in our case 
(with absence of any gross or histo- 
logic evidence of an arm bud) to con- 
strictions caused by amniotic bands. 

We agree that the findings of ec- 
topic placenta and the recorded facial 
deformities are not infrequent phe- 
nomena, and we did not mean to im- 
ply this. Although it is actually a 
question of semantics, we believe that 
the cranial malformation in our case 
represents a true anencephaly rather 
than an unusual type of encephalo- 
cele. This is because we observed an 
extensive congenital absence of the 
cranial vault with only residual, 
extremely rudimentary fragments of 
brain tissue attached to the base of 
the skull, rather than a mere protru- 
sion of brain substance through a de- 
fect of the skull. 


Davip J. APPLE, MD 
Chicago 
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MID WINTER CONTACT AND 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


FRIDAY, JANUARY 30, 1976 THROUGH SUNDAY, FEBRUARY 1, 1976 1 
SAHARA HOTEL, LAS VEGAS, NEVADA | 
(Registration will start Thursday, January 29, 1975, 5 - 9:00 p.m. 


Meeting will start Friday at 9:00 a.m. and will end Sunday at 1:00 p.m.) . 
OLIVER H. DABEZIES, JR., M.D. G. PETER HALBERG, M.D., F.A.C.S. 
CHAIRMAN SECRETARY 
PROGRAM 


EIGHTH CONRAD BERENS MEMORIAL LECTURE 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
"THE CURRENT STATUS OF MEDICAL CONTACT LENS PRACTICE" T 


DISTINGUISHED VISITING LECTURER 
JOHN F. MORGAN, M.D., F.R.C.S. (C), Kingston, Ontario, Canada 


SYMPOSIA 


INTRAOCULAR LENSES 
MODERATORS: JACK HARTSTEIN, M.D. AND RICHARD P. KRATZ, M.D. 


QUALITY CONTROL OF CONTACT AND INTRAOCULAR LENSES 
MODERATOR: G. PETER HALBERG, M.D., F.A.C.S. 


CONTACT LENSES AND INDUSTRIAL SAFETY 
MODERATOR: ARTHUR H. KEENEY, M.D. -4 


SOFT CONTACT LENS HYGIENE 
MODERATOR: OLIVER H. DABEZIES, JR., M.D. 


THERAPEUTIC SOFT CONTACT LENSES 
MODERATOR: JAMES V. AQUAVELLA, M.D., F.A.C.S. 


CONTINUOUS WEARING OF SOFT CONTACT LENSES 
MODERATOR: HERBERT L. GOULD, M.D., F.A.C.S. 


PARTICIPANTS OF SYMPOSIA AND FREE PAPERS TO BE ANNOUNCED 


REGISTRATION FEE: $100.00 MEMBER PHYSICIAN 4. 
$150.00 NON MEMBER PHYSICIAN 
$ 75.00 RESIDENT PHYSICIANS IN OPHTHALMOLOGY 


(must be identified in writing 
by their hospital administrator) 
$100.00 TECHNICIAN EMPLOYED BY OPHTHALMOLOGIST 


(must be identified in writing 
by their employing ophthalmologist) 
$175.00 ALL OTHERS 
PLEASE MAKE YOUR CHECK PAYABLE TO: CLAO-MID WINTER SEMINAR 
and forward to: Paul R. Honan, M.D. 
Treasurer, CLAO 
P.O. Box 588 


1720 North Lebanon Street : -° 
Lebanon, Indiana 46052 


A special room rate of $26.00 per day (for gingle or double occupancy) has been arranged with the Sahara Hotel. For room 
reservations only write to the Sahara Hotel, Las Vegas, Nevada 89114. 
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INTRAOCULAR LENS MEETING . 
2 COURSES 
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Course No. 1 


. Elementary Hard and Soft Contact Lens Fitting 


Course Director: G. Peter Halberg, M.D. 
Instructors: To Be Announced 


Course No. 2 
Therapeutic Lenses and Scleral Shells 
Course Director: Herbert L. Gould, M.D. 


` Instructors: John W. Espy, M.D. 


Marsha Guibor 


Course No. 3 

Conventional Corneal Lenses: 

Fitting Principles and Problem Management 
Course Director: Perry Rosenthal, M.D. 
Instructors: To Be Announced 


Course No. 4 

Soft Contact Lens Fitting with Custom 
Designed Lenses 

Course Director: Paul R. Honan, M.D. 
Instructor: Herschell H. Boyd, M.D. 


Course No. 5 
Bifocal and Unifocal Contact 
Lenses for the Presbyope 
Course Director: Abraham Schlossman, M.D. 
Instructors: Charles E. Clevenger, M.D. 
George H. Jones, M.D. 
George B. Pugh, M.D. 
Carolyn Schlossman 
Norman Schmid, Sr. 
Frank Weinstock 


Course No. 6 
Therapeutic Hydrophilic Soft Lenses 


= Course Director: James V. Aquavella, M.D. 


Instructors: Joseph A. Baldone, M.D. 
S. Arthur Boruchoff, M.D. 
John W. Espy, M.D. 
Richard H. Keates, M.D. 
Anthony B. Nesburn, M.D. 


Course No. 7 
Technological Aspects of Hard and Soft 
Contact Lenses (Basic Course—l nstrumentation, 
Basic Lens Design, Modification and Follow-up 
Visits) 
Course Director: Joseph Soper 
Instructors: Frank Sanning 
Kenneth Swanson 
Ralph Sutton 


Course No. 8 

Aphakia—Lens Choice and Management 

Course Director: Robert J. Crossen, M.D. 

Instructors: Thomas R. Mazzocco, M.D. 
Robert C. Welsh, M.D. 


Course No. 9 

road Aspects of Fitting the HydroCurvetm 
ens 

Course Director: James S. Russell, M.D. 

Instructor: Susan Savage 


Course No. 10 
Cosmetic Fitting with the Bausch & Lomb Soflens 
Course Directors: Ellis Gruber, M.D. and 

Charles O. Titus, M.D. 
Instructors: To Be Announced 


Course No. 11 

Present Status of Silicone Lenses 
Course Director: Chester J. Black, M.D. 
Instructors: To Be Announced 


Course No. 12 

Hard and Soft Lenses in the Treatment of 

Ocular Pathology 

Course Director: Frank B. Hoefle, M.D. 

Instructors: Jorge N. Buxton, M.D. 
James Koverman 


Course No. 13 

Hard Contact Lenses 

Course Director: Herschell H. Boyd, M.D. 
Instructor: Paul R. Honan, M.D. 


Course No. 14 

Basics of Hydrophilic Lens Fitting— 

A Canadian Approach 

Course Director: John F. Morgan, M.D. 

Instructors: Ronald E. Groshaw, M.D. 
Bernard J. Slatt, M.D. 
Harold A. Stein, M.D. 
John D. Valberg, M.D. 


Course No. 15 

Orthokeratology 

Course Director: Donald A. Fonda, M.D. 
Instructor: Richard S. Fixott, M.D. 


Course No. 16 
The Use of Therapeutic Soft Contact Lenses 
Course Director: Robert G. Webster, Jr., M.D. 
Instructors: Walter J. Stark, M.D. 

H. Lee Stewart, M.D. 


Course No. 17 

Intraocular Lens Surgery, Indications and 

Contra-indications, Surgical Techniques 

Course Directors: Jack Hartstein, M.D. and 
Richard P. Kratz, M.D. 

Instructor: Herbert L. Gould, M.D. 


Course No. 18 
Surgical Aspects of Contact Lens Patients 
Course Director: Pierre Guibor, M.D. 
Instructors: Robert A. D'Amico, M.D. 
Marsha Guibor 
Richard C. Troutman, M.D. 


Course No. 19 

Basic Fitting Technique and Workshop with the 
Warner-Lambert Softcon Lens 

Course Director: Edward Shaw, M.D. 
Instructors: To Be Announced 


Course No. 20 

Aphakic Correction 

Course Director: Robert C. Welsh, M.D. 

Instructors: Robert J. Crossen, M.D. 
Herbert L. Gould, M.D. 
Thomas R. Mazzocco, M.D. 
Charles Moore 


INTRAOCULAR LENS COURSES 
Sunday, February 1, 1975 


renfainder of the courses. 
Intraocular Lens Course Instructors are: 


James V. Aquavella, M.D., Stanley C. Becker, M.D., Jorge N. Buxton, M.D., Herve M. Byron, M.D., Robert C. Drews, M.D., 


7 -9 A.M. 


Six intraocular lens courses will be given. The intraocular lens courses are so arranged that they will not conflict with the 


. Jack Hartstein, M.D., Francis C. Hertzog, Jr.. M.D., Kenneth J. Hoffer, MD., Herbert E. Kaufman, M.D., 
Richard H. Keates, M.D., Richard P. Kratz, M.D., David M. Worthen, M.D. 
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Corneal distortion induced by unequal suture tension 
is a potential complication in all anterior segment 
procedures. Now detection need no longer be delayed 
until after surgery when correction is often difficult 
or impossible. 


© 1975 Edward Weck and Company, Long Island City, N.Y. 
Pid 
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The Weck (Troutman) Operating Keratometer - 
identifies the problem now...during surgery 
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when excessive suture tension, resulting in corneal astigmatism 
can most easily be corrected. 
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The unit contains a series of fiber-optic powered 
pinpoints of light. These are arranged circumfer- 
entially about the operating microscope objective 
lens, and are reflected from cornea to surgeon. 

A circular pattern identifies to him that the 
cornea is anastigmatic. An elliptical pattern will 
result when the cornea is steepened along one 
meridian for example by too tight a suture or mal- 
apposition of the wound. 


Simple to use.The Operating Keratometer provides 
an immediate visual means for qualitatively eval- 
uating comeal curvatures during wound closure. 

To correct excessive astigmatic aberration, sutures 
are adjusted so that the lights are imposed within 
the appropriate concentric rings of the reticule. 
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EDWARD WECK & COMPANY, INC. 
Miss i 49-33 3ist Place Long Island City, New York 11101 





Books 


Documenta Ophthalmologica (Proceedings 
Series), vol 4, edited by E. Dodt, MD, and Jerome 
T. Pearlman, MD, 518 pp, with 293 illus, $39 (150 
Dutch guilders), Dr W Junk NV Publishers, 1974. 


The 11th symposium of the Inter- 
national Society of Clinical Electro- 
retinography (ISCERG) was held in 
Bad Nauheim, West Germany, in 
May 1973, and was dedicated to Pro- 
fessor Gosta Karpe, the first presi- 
dent of this society and the “father” 
of clinical electroretinography. Karpe 
had always stressed the clinical im- 
portance of this society and believed 
that ISCERG, while a forum for both 
the physiologist and the clinician, 
should essentially direct itself 
towards the clinical aspects of eye 
disease. The wishes of Professor 
Karpe have been excellently carried 
out in this symposium. 

The three initial papers are those of 
the invited guests: Professor Ragnar 
Granit, who stresses the need for 
breaking out of strict "receptive 
field" studies to garner a more mean- 
ingful grasp of the coding mecha- 
nisms of the visual system; Professor 
Edgar Auerbach, who presents an ex- 
cellent discussion of rod outer seg- 
ment disorders in light of our present 
knowledge and lack thereof; and Pro- 
fessor Robert Weale, who succinctly 
analyzes the sparseness of concrete 
facts regarding the cone dysfunctions 
and exhorts investigators to apply 
themselves with greater concern to 
the research objectives in a study of 
such disorders. 

Thereafter is a potpourri of papers 
designed to be of interest in certain 
areas to almost everyone. The major 
themes taken up in the symposium 
are in keeping with the three invited 
papers, ie, cone dysfunctions of vary- 
ing sorts and the electroretinograph- 
ic changes associated with them; pro- 
gressive and stationary rod disorders 
and the psychophysical and electro- 
diagnostic studies of importance in 
this group; and studies dealing with 
the visual evoked response as used in 
clinical situations, as well as improve- 
ments in its design with such cases. 
Lastly, there is a group of papers that 
fall into no distinct category noted 
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above, including studies of the os- 
cillatory potentials of the electro- 
retinogram, of the electro-oculogram, 
and of ocular dipole oscillations. 
This symposium once again puts 

forward a wide variety of papers and 
provides all investigators in this area, 
whether clinicians or basic scientists, 
with a valuable compendium. The edi- 
tors, Drs Dodt and Pearlman, are to 
be congratulated for the excellent re- 
productions and the remarkably few 
errors, certainly as noted by this re- 
viewer. 

RONALD E. CARR, MD 

New York 


Modern Problems in Ophthalmology, vol 12— 
Limitations and Prospects for Retinal Surgery, 
edited by E. Norton, R. Dufour, C. Gailloud, et al, 
598 pp, with 192 illus, $64, S Karger (Albert J. 
Phiebig—US Representative), 1974. 

This volume represents the collec- 
tion of papers presented at the eighth 
meeting of the Jules Gonin Club, held 
in conjunction with the Retina Soci- 
ety of America in Miami, Fla, in Oc- 
tober, 1972. The major theme of the 
meeting focused on the causes for fail- 
ure in retinal detachment surgery. 
Clinieal as well as basic research pa- 
pers contained within this section add 
to our knowledge of retinal detach- 
ment surgery and photocoagulation. 

There is also a section on the patho- 
genesis and treatment of macular 
disease, as well as vitreous substi- 
tutes. The final section of this volume 
addresses the problems of diagnosis, 
management, and treatment of in- 
traocular tumors, eg, malignant 
melanoma and retinoblastoma. 

There are 80 separate papers in this 
volume, covering a multitude of disci- 
plines in surgery of the vitreous and 
retina. Because of this diversity, it is 
impossible in the space allotted to re- 
view these papers adequately. How- 
ever, the majority of the papers are 
well written, clear, concise, and quite 
informative. 

The excellence of many of the pa- 
pers contained within this volume at- 
tests to the esteemed memberships of 
the Gonin and Retina Societies. The 
participants as well as the editors are 


to be congratulated for their fine con- 
tributions and organization of this 
volume respectively. 

This book is highly recommended 
for all students of retinal and vit- 
reous surgery, as well as those inter- 
ested in macular diseases and in- 
traocular tumors. 

KErrH M. Zinn, MD 
New York 


Functional Examinations in Ophthalmology, 
Parts I and II, edited by J. Francois, 692 pp, with 
343 illus, $77, S Karger (Albert J. Phiebig, Inc— 
US Representative), 1974. 


This heavy tome is actually the pro- 
ceedings of the fourth congress of the 
European Society of Ophthalmology. 
The first congress in 1960 covered sec- 
ondary glaucomas; the second in 1964 
covered tumors of the eye and the ad- 
nexa; the third in 1968 covered occu- 
pational and medicative hazards in 
ophthalmology. This is not, as the 
title might suggest, a text on clinical 
examination of the eye. Part I con- 
sists of 21 "main lectures," each aver- 
aging about ll pages, consisting of 
current overviews or state of the art 
reviews. Part II consists of 69 "free 
papers," most of which are terse, 
three to six page reports. 

The vast majority of presentations 
are derived from clinical laboratory 
studies and represent evolving physi- 
ology and basic science. Nearly all pa- 
pers address the less well-established 
and more difficult problems in func- 
tional examination. Most electrophys- 
iologie procedures are covered. The 
macula receives attention in a half 
dozen special studies, and fluorescein 
angiography studies appear as often. 
Objective assessment of visual acuity 
is addressed in several hopeful refine- 
ments, but night vision studies are 
again conceded to have poor correla- 
tion with performance under field 
conditions. 

Nearly all authors are European, 
but five presentations from the USA 
(Kolder, Schwartz, Riva, Fox, and Lo- 
sada) ring familiar bells. Continuing 
efforts over pupillography, visually 
evoked responses, ophthalmodyna- 
mography, color studies, reo-ophthal- 


Books 


— 
$ thology, nystagmography, апа its 
counterpart arrestovisography аге 
stretched forward. Reports of a few 
therapeutic excursions are meshed 
among the free papers, including ul- 
trasonic treatment of macular involu- 
tion, colored light treatment for color 
deficiency, and systemic use of piribe- 
dil for senile degeneration of the 
macula. Approximately half of the 
papers are presented in good English; 
the next most frequent language is 
German, and a small number of pa- 
pers are in French. Very few illustra- 
tions are included, but a large number 
of line graphs and tables are squeezed 
in. The subject index is abbreviated 
in three pages. Twenty-four pages 
given to a list of participants supply 
good, up-to-date street addresses. 
Reference citations in most articles 
are generous, thus making the vol- 
ume a good resource on actively de- 
veloping areas in functional examina- 
tion. 

ARTHUR Н. KEENEY, MD 

Louisville, Ky 


Ocular Pharmacology, ed 3, by William H. 
Havener, MD, 715 pp, with 331 illus, $38.50, CV 
Mosby Co, 1974. 


The third edition of Havener's Ocu- 
lar Pharmacology has 59 pages and 28 
illustrations more than the second 
edition published in 1970, reflecting 
the increase in scientific information 
during the intervening period. The 
format of this edition follows the ear- 
lier one, with the first section devoted 
to a discussion of the pharmacology of 
the various drugs currently used in 
ophthalmic practice, and the second 
section on ophthalmic therapeutics. 
Dr. Havener has admirably managed 
the formidable task of covering all as- 
pects of ocular pharmacology with a 
comprehensive coverage of the oph- 
thalmic literature. References are in- 
cluded up until 1973. 

It is unusual to find a book with 
such an extensive coverage written 
by a single author. The advantages of 
having only one author are displayed 
clearly. The plan is coherent, the style 
of writing is uniform, and repetitions 
are avoided. There are also some dis- 
advantages. In particular, the cov- 
erage is necessarily uneven, since it is 
almost impossible for any one author 
to be expert in all aspects of such a di- 
verse field. For example, there is little 
mention about current exciting work 
oa receptor pharmacology in relation 
to the autonomic nervous system. It is 
possible to single out other topics that 
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receive similarly incomplete treat- 
ment, but that would be invidious, 
since the general impression is not 
the gaps, but the striking complete- 
ness with which this book covers 
pharmacology for the practicing oph- 
thalmologist. 
MOHANDAS M. Кім, MD, PHD 
Boston 
The Intraocular Implant Lens, by Marcell Eu- 


gene Nordlohne, 269 pp, with 95 illus, $19.50 (75 
Dutch guilders), Dr W. Junk Publishers, 1975. 


This doctoral dissertation achieves 
the quality and scope of zn instruc- 
tional textbook and merits the atten- 
tion it will undoubtedly receive from 
intraocular implant lens surgeons and 
those contemplating this type of sur- 
gery. Emanating from the country 
mainly responsible for the current 
enthusiasm for intraocular implant 
surgery, this monograph treats the 
intraocular implant lens with en- 
thusiasm, objectivity, and complete- 
ness. The author emphasizes the 
experience of the Dutch school, par- 
ticularly its respected leader, C. D. 
Binkhorst, his principa! disciple, 
J. G. F. Worst, his own personal 
results, and those of his countrymen. 

The book is divided into nine sec- 
tions: comparison of spectacle lens, 
contact lens, and intraocular lens; his- 
tory of intraocular lens implants; tech- 
niques; results obtained by C. D. Bink- 
horst; results obtained by J. G. F. 
Worst; results obtained by the author; 
results obtained in the Netherlands 
with Binkhorst lens implants; histo- 
pathology; and the effect of primary 
Binkhorst lens implantaton on in- 
traocular pressure and facility of out- 
flow (with respect to the color of the 
iris), the effect of supine and prone 
position of the patient on the position 
of the Binkhorst lens in the eye after 
intracapsular and extracapsular oper- 
ation respectively, and visual impres- 
sions of patients, includirg six doc- 
tors, after a Binkhorst lens implant 
operation. 

The first section, dealing with the 
theory of pseudophakos, is complete 
and gives the raison d'étre for the 
current popularity of intraocular 
lenses. The history of pseudophakos is 
exciting, and the initial attempts of 
Ridley, the ultimate tragedies of the 
anterior chamber angle fixated 
lenses, and the final evolution of iris- 
supported and  capsular-supported 
lenses are traced in fascinating de- 
tail. 

The most valuable section of the 
book deals with technique. The author 
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handles the seemingly endless variety 
of methods with even-handedness. 
This book is the best compilation 
available of the management of com- 
plications and the techniques to be 
employed in structural deformities of 
the anterior segment. Бақ 

The section on histopathology sum- 
marizes Manschot’s contributions to 
this subject. It should prove to most 
skeptics the satisfactory tolerance of 
the eye to Binkhorst lens implants. 
The author’s research on anterior 
chamber depth in eyes with a Bink- 
horst iris-clip (4 loop) lens and with a 
Binkhorst iridocapsular (2 loop) lens 
is clinical investigation at its finest. 

If there are deficiencies, the follow- 
ing may be cited. The summaries of 
the surgical experiences of the major 
investigators do not include oper- 
ations performed after Jan 1, 1972. 
This time lag is serious in this dy- 
namic field. The seemingly endless 
case reports, while necessary in a doc- 
toral thesis, are somewhat tedious, 
superfluous, and distracting. The in- 
dications for surgery appear slightly 
radical compared to this reviewer's 
standards, but many implant sur- 
geons in the United States would fa- 
vor those presented in the book. 
These are minor negative aspects and 
detract little from the value of the 
book. 

Dr. Nordlohne has performed a ma- 
jor task in preparing this summary of 
useful data. He is to be congratulated 
on his completeness and overall accu- 
racy. All intraocular implant lens sur- 
geons will benefit enormously from 
his efforts and those who have never 
implanted an intraocular lens will 
have sufficient data to advise their 
patients more objectively. 

NorMAN S. JAFFE, MD 
Miami Beach, Fla 


System of Ophthalmology: The Ocular Adnexa, 
vol 13: Part I—Diseases of the Eyelids; Part П— 
Lacrimal, Orbital and Para-Orbital Diseases, by 
Sir Stewart Duke-Elder, GCVO, FRS, and Peter 
A. MacFaul, MB, BS, FRCS, 1,236 pp (total), with 
1,300 illus in both parts, $72.50 for both volumes, 
CV Mosby Co, 1974. 


This reviewer has run out of super- 
latives to describe the successive vol- 
umes of The System. No higher praise 
can be given than to say that this is 
the definitive work on its subject and 
that it lives up to the standard set by 
the preceding volumes of this unique 
and monumental encyclopedia of oph- 
thalmology. 

Henry F. ALLEN, MD 
Boston 
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CHARLES € THOMAS - PUBLISHER . 
OM RT 
^ A CHORIORETINAL HEREDODEGENERATIONS by A. Franceschetti, Univ. of Geneva, Geneva, Switzerland; J. Francois, | 
Univ. of Ghent, Ghent, Belgium; and J. Babel, Univ. of Geneva, Geneva, Switzerland. With 6 collaborators. Translated by 
Excerpta Medica Foundation. Thirty years of experience in hereditary chorioretinal diseases are summarized in this book 
which contains references to all important papers in this area. This volume contains recently proposed concepts (e.g. 
lipidosis); clinical entities which have been recently described or better characterized (e.g. progressive degeneration of the 
phetepic system); concise data on recently introduced techniques (e.g. fluorescein angiography and the averaged 
electroretinogram); and new, accurate and detailed illustrations. The aims of this book are to present all aspects of hereditary 
diseases of the choroid and retina. The chapters include historical information, a description of symptoms, the 
ophthalmoscopical images followed by numerous detailed observations, visual functions, heredity and pathogeny. Numerous 
| illustrations present the most typical ophthalmoscopical images along with a series of genealogical trees for each clinical 
|. entity. After each chapter, there is an extensive bibliography as complete as possible listing references from 1940 onwards. 
Only the most important of earlier works are mentioned, and those of the authors quoted in the text. This classic is a limited 





edition and will not be reprinted. 74, 1496 pp. (7 x 10), 1151 il. (137 in full color), 65 tables, $175.00 


'METABOLIC EYE DISEASE edited by Heskel M. Haddad, 


New York Medical College, New York. (49 Participants) A 
complete transcript is presented of the First International 
Symposium on Metabolic Eye Diseases held in Herzliya, 
Israel. The book is composed of four sections the first 
dealing with aminoacidurias, the second with metabolic 
cataracts, the third with thyroid disorders, and the fourth 
with diabetic retinopathy and eugenics diabetes. The 
information presented is primarily geared to answer the 
questions most commonly raised by the clinician concern- 
ing surgical information related to the diagnosis and the 
management of metabolic eye disorders. Both acquired 
metabolic disorders as well as inherited disorders are 
discussed. '75, 464 pp., 183 il., 18 tables, $42.00 


SO YOU HAVE CATARACTS: What You and Your 
Family Should Know (3rd Ptg.) by Albert E. Sloane, 
Massachusetts Eye and Ear Infirmary, Boston, Massachu- 
setts. To allay the fears of the patient and to save the 
physician's time, Doctor Sloane presents here a narrative 
sequence of the natural history of a cataract from time of 
its onset until after surgery and its correction with glasses 
or contact lenses. The book is aimed at the person who 
would like to know the whole story, rather than the 
portion with which he identifies. Discussed are symptoms, 
hospital stay, necessary care, surgery, and other aspects 
most likely to be questioned. The main part of the book is 
presented in a question-answer format. All queries are 
‘actual, real and meaningful to the patient. '75, 772 pp., 5 
il., $6.50 


RECONSTRUCTIVE AND PLASTIC SURGERY OF THE 
EYELIDS by Frank P. English, Univ. of Queensland, 
Brisbane, Australia, and Warren A. Keats, Commonwealth 
Scientific and Industrial Research Organization, Brisbane, 
Australia. Foreword by Byron Smith. Modern principles in 
the field of reconstructive and plastic surgery are outlined 
in this text. Accompanying illustrations and photographs, 
allowing for ready cross-reference by the busy surgeon are 
presented. Discussed are the techniques of primary anasto- 
mosis and cantholysis, the use of advancement and bridge 
flaps, composite eyelid graft, the principles of z-plasty and 
the surgery of dermochalasis, blepharochalasis, and hernia- 
tion of orbital fat. '75, 112 pp., 85 il., $11.00 


301-327 East Lawrence Avenue 


CONTACT LENS PRACTICE: Hard and Flexible Lenses 
(2nd Ed.) by Robert B. Mandell, Univ. of California, 
Berkeley. The major goal of this text remains the same—to 
provide a detailed contact lens fitting guide for practicing 
optometrists and ophthalmologists and a comprehensive 
text for students. This edition has been expanded about 
sixty percent over the original, with updated reference 
materials and new tables to simplify contact lens calcula- 
tions. Methods and philosophies of fitting contact lenses are 
discussed in an objective and unbiased manner with a 
chapter, *Author's Fitting Method," presenting the au- 
thor's personal choice for the best method and philosophy 
of fitting contact lenses. '74, 848 pp. (6 3/4 x 9 3/4), 624 
il. (28 in color), 79 tables, $32.50 


THE ANATOMY OF OCULAR ADNEXA: Guide to 
Orbital Dissection by Frederick A. Mausolf, Univ. of Iowa, 
Iowa City. Forewords by Frederick C. Blodi and Lester T. 
Jones. This book serves as a step-by-step guide to the 
dissection of the human orbit. It utilizes a didactic review 
with detailed dissection instructions supplemented by 
anatomical diagrams. The dissecting instructions are in bold 
print following a brief review of the structures to be 
dissected. The illustrations were chosen because of their 
clarity and ease of orientation. Chapters are devoted to 
such topics as the bony orbit, the orbit from the anterior 
approach and the lacrimal drainage system. '75, 66 pp., 39 
il., $5.50, paper 


NEUROLOGY OF THE VISUAL SYSTEM (6th Ptg.) by 
David B. Cogan, Harvard Medical School, Boston, Massa- 
chusetts. Within this small book the entire range of 
neurological diseases affecting the visual system is covered, 
including the anatomy and physiology of each tissue-vascu- 
lar disease, inflammations, degenerations, tumors, and the 
effects of poisons and injuries. A brief anatomic and 
physiologic introduction precedes each section. Emphasis is 
on the author's personal observations including all illustra- 
tions. Clinical syndromes and their anatomophysiologic 
explanations are presented as briefly as is compatible with a 
clear exposition of their manifestations. Already a standard 
in its field, this book should be a part of every ophthalmel- 
ogist's and neurologist’s library. '74, 432 pp., 220 il. (3 in 
color), $14.75 


Orders with remittance sent, on approval, postpaid 


Springfield өе Illinois ө 62717 
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Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

For truly ’round the clock 
treatment, Blephamide S.O.P. 
sterile ophthalmic ointment 
provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 
and conjunctivitis and conjunc- 
tivitis and... 


Сјид 


* , 


BLEPHAMIDE S.O.P. STERILE 


OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

“Possibly” effective: Nonpurulent 
blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye 








WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 

PRECAUTIONS: Ophthalmic ointments 
may retard corneal hosting 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 


AJIERGAN Irvine, California/Pointe Claire, P.Q., Canada 
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· THE UNIVERSITY OF SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


presents 
A POSTGRADUATE COURSE 


CLINICAL APPLICATIONS 
of 
VITREOUS SURGERY 






Thursday and Friday 
February 12 and 13, 1976 


This course will stress pre and post op management 
as well as indications for surgery. 
Special emphasis will be placed on the use of vitrectomy 
in diabetes, trauma, retinal detachments and anterior segment disease. 


Guest Faculty: USC Faculty: —- 
NICHOLAS DOUVAS, M.D. ARTHUR W. ALLEN, Jr., M.D. 

RICHARD L. MOORS, M.D. 
ROBERT MACHEMER, M.D. THOMAS OGDEN, M.D., Ph.D. 
RONALD G. MICHELS, M.D. STEPHEN J. RYAN, M.D. 

RONALD E. SMITH, M.D. 
A. WALLACE McMEEL, M.D. WILLIAM H. SPENCER, M.D. 

REGISTRATION FORM А 


CLINICAL APPLICATIONS of VITREOUS SURGERY е FEBRUARY 12 and 13, 1976 € Course # 733 


NAME Phone _ 
(PLEASE PRINT) 








Address 





City State seep Ls 














*Registration fee: $195.00 Resident's fee: $25.00 









*Includes meals and February 12 banquet. 


- 


Make checks payable to University of Southern California and send to Associate Dean, USC School of Medicine, 
Postgraduate Division, 2025 Zonal Avenue, Los Angeles, CA 90033. Phone: (213) 226-2051. 
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EVE 
CARTER 


Just pull the elastic Goffman Eye Garter around 
the metal edge of the Fox Eye Shield... 


Provides patient comfort after intraocular surgery. 
Disposable, yet economical. 
Eliminates need for adhesive on shield edge. 
e Available in assorted colors or white. 
E-5693 Eye Garter, GOFFMAN: assorted colors, box of 50* $19.95 


E-5693-W Eye Garter. GOFFMAN: same as E-5693 Е 
white only . . . . Ор 1519,99 


E-5692 Eye Shield, FOX: aluminum, dotted t rim. 

(A thru C) Е-5692-А Each PA à LU COE aui m EAD 
E5692- B- BOZON —.1 01. 8E. 022 2 90951 18. 5.90 
E-5692-C Gross hp xd bac s Жайлы Кы es, B9 .OU 


*Sold in boxes of 50 only. 


NTORZ INSTRUMENT COMPANY 
3365 Tree Court Industrial Blvd., St. Louis, IMo. 63122 
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Accorrimodative esotropia may prevent 
achild from developing the skills necessary 
for competitive sports. Lack of binocular 
single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 
Diagnosis...To help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... If there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 

If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


` Phospholine 
lodide 


(ECHOTHIOPHATE 
IODIDE FOR OPHTHALMIC 
SOLUTION) 
in the diagnosis and 
-treatment of accom- 
modative esotropia 


* 
BRIEF SUMMARY : 
(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE” 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 
Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgety * 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. "s 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 
Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. К 

3. Hypersensitivity to the active ог inactive ingredients. ‹ 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopyis recommended prior to initiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticnolinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
charges may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7 Anticholinesterase drugs should be ernployed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
anc obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.2596 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


eie, | The Ophthalmos Division 
«€» | AYERST LABORATORIES 
- „New York, N.Y. 10017 7312 
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pillow talk 





from Keeler 


Innovation from Keeler—the new 
headrest pillow. This polyether 
pillow is the answer to secure and 
comfortable support of the head in 
all ophthalmic procedures. 4. Children's 

The head control pillow is ` support 
designed to accommodate both » 
adults and children. Even the * 
barrel-chested patient can be x 
put in the proper position by 
the addition of an extra 
support cushion provided. 

The firmest control can 
be provided by the 
removal of the insert forms 
within the pillow. 

Inexpensive and 
autoclavable, the 
Keeler Headrest pillow 
by Diversatronics, Inc. 
is fast becoming standard 


equipment. $ 7.00 


3. Additional 
support cushion 
for barrel-chested patient. 


(For extra firm control, 
remove all inserts.) 





2. Adult Fixation 
(insert 1 removed) 


This pillow is standard equipment with the new Chan Wristrest. 


ge cnn 


56 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-43 
31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


Please send me 


KOP85 Headrests at $7. Total — 1. 


Add $1.50 for postage and handling. 
Calif. orders include 6% sales tax, Pa. orders 6%. 




















Enclosed is my check for Bill me 
Name 

Address 

City State А D a 
Zip Phone A 
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Before prescribing, see complete prescribing information in SK&F literature 
or PDR. The following is a brief summary. 

Indications: Only in the treatment of herpes simplex keratitis. 

Description: Stoxil! Ophthalmic Solution contains idoxuridine (5-iodo-2'- 
deoxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile when packaged. Pre- 
served with thimerosal, 1:50,000. 'Stoxil' Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg./gram) in a petrolatum base. (White petrolatum and 
liquid petrolatum are inactive ingredients.) 

Contraindications: Contraindicated in patients with known or suspected 
hypersensitivity to any of its components. 

Warning: Usage in Pregnancy—Idoxuridine should be administered with 
caution in pregnancy or in women of childbearing potential. Although terato- 
genic effects were reported in one study with rabbits when idoxuridine was 
instilled into the eye, these effects were not observed in a subsequent, more 
detailed study, even at doses substantially higher than those in the pre- 
ceding study. 

Precautions: Some strains of herpes simplex appear to be resistant. If there 
is no response in epithelial infections after 7 or 8 days of treatment, other 
forms of therapy should be considered. 

The recommended frequency and duration of administration should not be 
exceeded 

Stoxil' is not effective in corneal inflammations in which the virus is not 
present. 


Corticosteroids are usually contraindicated in herpes simplex keratitis. 
Boric acid should not be used during the course of therapy. 
Stoxil' Ophthalmic Solution should not be mixed with other medications. 


“Adverse Reactions: Occasionally, irritation, pain, pruritus, inflammation, 
edema of the eye or lids and, rarely, allergic reactions have been reported. 
Photophobia has occurred. Occasionally, corneal clouding, stippling and 
small punctate defects in the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the infection. 

How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes. 


Stability: The Solution should be stored in refrigerator until dispensed. 
Stoxil' Ophthalmic Ointment does not require refrigeration. 
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Day and Night 
Stoxil 
works against 
Herpes Simplex 
Keratitis 


two dosage forms for 
patient convenience 


Ointment 
(Applications q4h and h.s.) 


Solution 
(Applications hourly and 
every two hours at night) 


Smith Kline & French Laboratories ° 
Division of SmithKline Corporation 
Philadelphia, Pa. 19101 
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WILLS EYE HOSPITAL 
ANNOUNCES A 
SPECIAL CLINICAL CONFERENCE 
IN PHILADELPHIA 
FOR THE BICENTENNIAL YEAR 


The Wills Eye Hospital began the treatment and study of eye diseases 
in 1832. Andrew Jackson had just been elected President of the 
United States, then 23 in number, and the country’s population had 
just passed the 13,000,000 mark. 


Now, 144 years later, Wills Eye Hospital is one of the largest and 
most comprehensive centers for eye care in the world. It continues 
its tradition of contributing to the knowledge of all types of eye 
diseases by sponsoring a special annual clinical conference in 
Philadelphia in observance of the Bicentennial Year. 


Symposia and workshops will include sessions on vitreous and 
retinal diseases, oculoplastics, glaucoma and related subjects. 


The Bedell Lecturer will be David Shoch, M.D., Chairman of the 
Department of Ophthalmology of Northwestern University. 


The Wills Eye Hospital conference will be held on January 29, 30, 
and 31, 1976, at the Bellevue Stratford Hotel, Philadelphia. Inquiries 
should be addressed to Gerard Shannon, M.D., Chairman, Annual 
Clinical Conference Committee. 


THE WILLS EYE HOSPITAL 


1601 Spring Garden Street, Philadelphia, Pennsylvania 19130 





Three reasons why 
you need 

Welch Allyn's new 

halogen 

diagnostic set 
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MORE LIGHT: 


The miniature halogen lamp has more than 
twice the light intensity of conventional 
incandescent sources. 


В е BETTER COLOR 
aS TEMPERATURE: 


The exclusive halogen lamp provides a 
more natural light for surer, faster and more 
accurate examination. 


LONGER LIFE: 


Lamp life expectancy is two to three times 
that of incandescent bulbs and higher light 
intensity is maintained throughout the life 
cycle. 





COMPARISON OF LIFE AND BRIGHTNESS OF HALOGEN 
CYCLE AND CONVENTIONAL INCANDESCENT LAMP AT 
RATED VOLTAGE TO BURNOUT UNDER AVERAGE 


CONDITIONS. 
AT 70% OF DESIGN LIFE 
HALOGEN CYCLE LAMP LIGHT OUTPUT TO BE 85% 
OF INITIAL LIGHT OUTPUT 












BRIGHTNESS 














ee 0 
LIFE/HOURS | 


: WELCH 
These new instruments, we feel, are a major * 
step forward from continuing Welch Allyn research „| ALLYN 


to provide better diagnostic instruments. Try these 
new halogen instruments now. Ask your Welch WELCH ALLYN, INC. 


Allvn sunolier for a demonstration Set No 99500 Skaneatelac Falle N Y 42154 
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| Problem: CONJUNCTIVITIS 
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This famous infection fighter provides a triple overlapping antibiotic formula 
for use against a wide range of gram-negative and gram-positive bacteria. It 
helps clear the infection and restore comfort when conjunctivitis is the 
problem. € Clear solution does not blur working-hours vision. € In convenient 
Drop Dose* plastic dispenser bottle. Also available as Neosporin” Ophthalmic 
Ointment (polymyxin B-bacitracin-neomycin). € See next page for prescrib- 
ing information. 


3x е 7 Burroughs Wellcome Co. 
Research Triangle Park 
. Wellcome North Carolina 27709 
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..:INEOSPORIN 

. , Ophthalmic 

. Solution seie 
"Polymyxin B- 


REWARDING SITUATIONS 
... for Ophthalmologists 







Your choice of private practice, 
group, hospital and industrial 





situations immediately available 
Neomycin- throughout the U.S. A per- 

; іста! sonalized, confidential and AB- 
Gramicidin SOLUTELY COST-FREE service, 
CONTRAINDICATIONS: providing a depth of specialized 


This product is contraindicated 
in those persons who have 
shown sensitivity to any of its 


how’s the air 
in your town? 


expertise in matching the goals 
and qualifications of Physicians 
with the opportunities and re- 






components. quirements of clients. Sent c. v. to 
j For timely, authoritative information on Paul Switzer, President. 
ж WARNINGS: air Dollution problems and controls, read 
| 3 The Physicians Guide to Air Pollution, 


Prolonged use may result in 


> prepared by the AMA. Write: Order Dept., 
overgrowth of nonsusceptible 


OP-400, AMA. 535 N. Dearborn, Chicago, 


WORLD WIDE HEALTH 


organisms. IL 60610. 75¢ each. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


Photos-? CARROLL Н. WEISS, RBP, 1975 


3x Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome North Carolina 27709 











CONSULTANTS, INC. 


(The Selective Physician's 
Placement Service) 
919 Third Ave. New York, N.Y. 10022 
Tel. (212) 421-1240 

















The Department of Ophthalmology 
of 
Emory University School of Medicine 
Atlanta, Georgia 


Sponsors A 
Post-Graduate Course 
On 


MODERN CONCEPTS IN 
ANTERIOR SEGMENT SURGERY 


Thursday, December 4 and Friday, December 5, 
1975 


Faculty 
George L. Spaeth, M. D., Philadelphia - "Glaucoma" 
Miles A. Galin, M. D., New York - "Intra-Ocular Lenses" 
Jared M. Emery, M. D., Houston - "Phaco-Emulsification"' 
Norman Sanders, M. D., Miami - "Keratoplasty" 


Registration Fee $125 


For information and application write to 
F. Phinizy Calhoun, Jr., M. D. 1365 Clifton Road, N. E., 
Atlanta, Georgia 30322. 
. 
Approved for 12 Hours Credit Category | towards d 
AMA Physician's Recognition Award 


тат! 


Michael Reese Hospital and Medical Center 
School of Health Sciences 
and 
Department of Ophthalmology 
announces 
The first annual course on the 


DIAGNOSIS AND MANAGEMENT 
OF 
RETINAL VASCULAR AND MACULAR DISORDERS 


November 13, 14, 15, 1975 


Guest Faculty: 

Thomas M. Aaberg, M.D. - Milwaukee Hunter L. Little, M.D. - Palo Alto 

Stuart L. Fine, M.D. - Baltimore Arnall Patz, M.D. - Baltimore 

Johnny Justice, Jr. - Houston Howard A. Schatz, M.D. - San Francisco 
Francis A. L'Esperance, M.D. - New York Lawrence A. Yannuzzi, M.D. - New York 


Reese Faculty: 

Afzal Ahmad, M.D. Change—Bok Lee, M.D. 
Robert Herbst, M.D. Robert A. Levine, M.D. 
Joel A. Kaplan, M.D. Manuel L. Stillerman, M.D. 


Course Chairmen 
David H. Orth, M.D. - Maurice F. Rabb, M.D. 


The course is designed for the clinician and includes the basic fundamentals of fluorescein angiography, 
fluorescein photography in the office and hospital, interpretation of angiograms in retinal vascular and macular 
disorders, indications and contraindications for photocoagulation. The morning sessions will consist of formal 
lectures and in the afternoon there will be small group workshops for individual instruction. 


Enrollment is limited and advance registration is required. 
Fee: $200.00 (Residents - $75.00) - includes luncheons and banquet. 


This continuing medical education offering meets the criteria for 18 hours of credit in Category II for the 
physicians' Recognition Award of the A.M.A. 


Place: Continental Plaza Hotel - North Michigan Avenue at Delaware. 
Make checks payable to: Department of Ophthalmology - MRMC 


For registration and information - 
Ms. Paulette Howard 
Department of Ophthalmology 
Michael Reese Medical Center 
2900 South Ellis Avenue 
Chicago, Illinois 60602 





- TEARS 
. Naturale 


Developed specifically 
for dry eye syndromes 


Developed specifically as an artificial tear, Tears Naturale 
is formulated with DUASORB;" a unique combination of 

zd adsorptive polymers which mimics the natural ocular wetting 

| process to increase tearfilm stability. 
Designed to achieve: 
ө Maximum duration of effect: Tears Naturale TEARS 
maintains a positive effect on tearfilm Naturale 
stability for 90 minutes or t 
longer following 
every instillation. 
Ф Low viscosity: 
Tears Naturale 
eliminates patient 
complaints of blurred 
vision, crusting on lids ж 
and stickiness usually 
occurring with highly 
viscous agents. 
Patient tested:! Tears 
Naturale produced reliet of 
severe symptoms in six out 
of seven patients suffering from 
chronic keratoconjunctivitis sicca 


‘DATA ON FILE— ALCON LABORATOR ES | тм 
_ TEARS Naturale 
See your ALCON 



















representative or write: A major advance in artificial tear therapy. 
TEARS NATURALE 

& P. O. Box 1959 
Ft. Worth, Texas 76101 Alcon Laboratories, Inc., Fort Worth, Texas 76101 


EPIFRIN® 


(l-epinephrine) ophthalmic solution 
0.25% *, 0.5%, 1%, 2% 


Indications: Chronic simple glaucoma. 
Contraindications: Should not be used in patients 
who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute 
attack. 


Warnings: Undesirable side reactions may include: 


eye pain or ache, browache, headache, . 
conjuncjival hyperemia and allergic lid reactions. 


Convenience 
Dosage Flexibi 


Adrenochrome deposits in the conjunctiva and 
cornea after prolonged epinephrine therapy have 
been reported. Epinephrine has been reported 
to produce macular edema in some aphakic 
patients and should be used with caution in 
these patients. 

Precautions: Epinephrine in any form is reletively 
uncomfortable upon instillation. However, 
discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a 
narrow angle since dilation of the pupil may 
trigger an attack of glaucoma. 





Dosage and Administration: The usual dosage is 1 

drop in the affected eye(s) once or twice daily. 

However, the dosage should be adjusted to meet = 
the needs of the individual patients. This is made . 

easier with Epifrin available in four strengths. ES 
Note: Protect from excessive light and heat : 

If the solution discolors or a precipitate forms it 

should be discarded. Not for injection. 

How Supplied? 0.2595 strength available in 15 cc. 

plastic dropper bottles. 

0.5%, 1.0% and 2.0% in 5 cc. and 15 cc. plastic 

dropper bottles. On prescription only. * 
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Moment of 
Decision 


When pilocarpine no longer? 


maintains IOP regain control 

with Isopto Carbachol 326. One drop. 
works up to 8 hours.. 

without risking lens opacities. 





Clinical evidence has shown Isopto Carbachol 396 
effectively reduces IOP for up to 8 hours.* More 
potent and longer acting than pilocarpine, it can pro- 
vide round-the-clock control without the serious side 
effects reported with potent cholinesterase inhibitors. 


ISOPTO CARBACHOL® (Carbachol) Ophthalmic Solution 25 
Description: A sterile solution containing: Active: Carbachol 0.75%, 1.5%, 
2.25%, or 3.0%. Vehicle: Hydroxypropyl Methylcellulose 1.0%. Preservative: 
Benzalkonium Chloride 0.005%. /nactive: Boric Acid, Sodium Chloride, я 
Sodium Borate, Furified Water. 
Contraindications: Contraindicated in presence of corneal abrasion or when? 
constriction is undesirable, as in acute iritis. 
Warnings: Transient ciliary and conjunctival injection, headache and ciliary 
spasm with resultant temporary decrease of visual acuity may occur. 2 
Precautions: Avoid overdosage. 
Adverse Reactions: Systemic symptoms of cholinesterase inhibitors may 
e occur even when epithelium is intact. 

*Drance, S.M. and Flindall, R.J.; Canad. J. of Ophth. 1: #4:292-296, Oct.1966. 


Variation in IOP after instillation of a single dose of Carbachol 3% 
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Now, follow the transit of 


fundus fluorescein angiography on TV: 


V. 


Conveniently mounted, easily inter- 
changed with your still camera, the Zeiss- 
Urban Retinal Display System affords you con- 
tinuous viewing and immediate replay of both 
fluorescein angiography and routine examina- 
tions. Specifically designed for low light levels, 
the high resolution Urban camera and monitor 
can be combined with any commercially avail- 
able videotape recorder to give you permanent, 
complete documentation for use during photo- 
coagulation, in diagnosis and teaching. 

No interference with your examination 
... the unique Zeiss Beamsplitter lets you re- 
tain the eyepiece so you can simultaneously 
view the fundus directly, in color and with the 








highest available resolution. And the small cam- 
era is so mounted that it never gets M your 
way. TV alignment is fully automatic; the cam- 
era adjusts automatically for light changes; 
and, since the light level is always kept low 
and there is no flash, your patient will be un- 
disturbed by the documentation. 

Fits all Zeiss Fundus Cameras, old or 
new . . . for the details, write Carl Zeiss, Inc., 
444 5th Ave., New York, N.Y. 10018. Or phone 
(212) 730-4400 

In Canada: 45 Valleybrook Drive, Don 
Mills, Ontario, M3B 2S6. Or phone (416) 
449-4660. 

Nationwide Service. 
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` You need OpMi 6 if you want... 


1. a zoom operation microscope (with floor 6. has motorized focusing and zoom... 
и stand, table stand, or ceiling mount)... 7. and is made by the Great Name in Optics. 
2. that tilts (through 360°)... Write for all the details: Carl Zeiss, Inc., 
3. has coaxial illumination... 444 5th Ave., New York, N. Y. 10018. Or telephon® 
4. and reversible scanning slit and homoge- (212) 730-4400. 
neous illuminators... ; А 
, 5. accepts the world's widest line of acces- 405. 0 i" Canada: 49 Vaeyerock Drive, Don МШЕ 
н А : p» , Ontario. 
sories (including cameras and the new coexial stereo 
observer tube)... Nationwide service. 
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publication. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 

О All accepted manuscripts are subject to copy editing. The 
author will receive an edited typescript and layout rather than 

galley or page proofs for approval. The author is responsible for 

all statements in his work, including changes made by the copy 

editor. 

O Designate one author as correspondent and provide his address 

and telephone number. He will be notified by mail of the intended 

publication date approximately one month in advance. Order re- 

prints at the time the typescript is returned after editorial pro- 

cessing. Specify address to which requests for reprints should be 

sent. 

Submit an original typescript and two high quality copies of 

the entire manuscript, including short communications such as let- 

ters to the editor, book reviews, announcements, ete. All copy (in- 

cluding references, legends, and tables) must be typed double- 

spaced on 22 x 28 em (8% x 11 inch), heavy-duty white bond 
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mary. 
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book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
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preference in previously published reference listings. é 




















1086 Асһ Ophthalmol—Vol 93, Nov 1975 


ртт ia EE RE a нич 
тү TUE y 


Effective with the January 1975 issue, the provision of gratis off. 
prints (tearsheets) of articles to authors was discontinued. This 
decision was made because of the substantial and increasing cost 


of that service. Authors may continue to order reprints in accord- 
ance with the form sent to them during the processing of their 
manuscripts. 


O Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 


O All measurements must be in metric units. English units may 





also be given parenthetically if the measurements were originally 
done in English units. 











O Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the Ar- 
CHIVES. If intended for publication, such letters should be clearly 
marked "For Publication." 

О Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indicating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
125 x 18 em (5 x 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

О An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

O A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 
tions that can be arranged on a one-page layout. Any additional il- 
lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. ` 

Еасһ table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 cm (8% x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 5 

O Tables should be arranged so that when printed they will not be 
wider than three columns of ARcHIVEs body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 
column) will fit into three columns. All tables must be numbered 
consecutively, beginning with 1, and each must have a heading. 
Example: “Table 6.—Results of Blood Coagulation Studies.” 
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MURO PHARMACAL LABORATORIES, INC. 


Muro 
Ointment 
Sodium Chloride 576 


MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 


An ointment of hypertonic sodium chloride solution in a 
base of lanolin, liquid petrolatum and white petrolatum. 


Apply to conjuctiva at bedtime. 





TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete oph:halmologic formulary available on request. 


Federal law prohibits dispensing without prescription. 


121 Liberty Street • Quincy, Mass. 02169 
Area Code 617 • 479-2680 
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When a highly potent 
long-acting miotic 
is needed... 


OPHTHALMIC SOLUTION, 0.125% апа 0.25%  * 


HUMORSOL 


(DEMECARIUM BROMIDE (MSD) 


* Needs no refrigeration 

* Needs no reconstitution 

e Needs no eyedropper 

e Stable at room temperature 
for three years 


HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 

in active uveal inflammation, and in 

most cases of narrow-angle glaucoma. 











When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


* Oral carbonic anhydrase inhibitor 

* Partially suppresses secretion of 
aqueous humor 

* Best used as adjunct to miotics 

* Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

* Lowered intraocular pressure may be 
maintained for 6to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 

or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable 

to incregse their alveolar ventilation since 

| their acidosis may be increased. ° 














For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please see following page. 








OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE} MSD) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal inflammation; most 
cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution to patients with 
myasthenia gravis who are on systemic anticholinesterase therapy; con- 
versely, systemic anticholinesterase drugs for myasthenia gravis should 
be added cautiously. Succinylcholine should be administered with extreme 
caution before or during general anesthesia, because of possible respira- 
tory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neo- 
nate. During pregnancy weigh potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do not use, or 
use cautiously, when an intraocular inflammatory process is present. 


Compression of the lacrimal sac during and following instillation for a 
minute or two minimizes drainage into the nasal chamber. Wash hands 
immediately after instillation. Discontinue use if salivation, urinary incon- 
tinence, diarrhea, profuse sweating, muscle weakness, respiratory difficul- 
ties, shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and pesticides 
(gardeners, organophosphate-manufacturing plant or warehouse workers, 
farmers, residents of communities which are undergoing insecticide spray- 
ing or dusting, etc.) should be warned of added systemic effects possible 
from absorption through the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, and clothing changes may be advisable. 

Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchial asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epi- 
lepsy, parkinsonism, and other disorders that may respond adversely to 
vagotonic effects. Use extreme caution before intraocular surgery because 
of the possibility of hyphema. 


Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and erythro- 
cytes, with resultant systemic effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, brow ache, headache, and induced myopia 
with visual blurring; activation of latent iritis or uveitis; retinal detach- 
ment has been reported occasionally. Iris cysts may form, enlarge, and ob- 
scure vision, more frequently in children; cysts usually shrink when the 
miotic is discontinued but, rarely, may rupture or break free into the 
aqueous. Frequent examination is advisable. 

Prolonged use may cause conjunctival thickening and obstruction of 
nasolacrimal canals. If systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vomiting, diarrhea, dyspnea, 
bradycardia, cardiac irregularities), parenteral administration of*atropine 
is ¢ndicated: 0.4 to 0.6 mg or more for adults, proportionately less for 
children; artéficial respiration may be required. Similar therapy is indicated 
for overdosage. 





Lens opacities have been reported, and routine slit- lamp examinations 
should accompany prolonged use. Paradoxical increase in intraocular pres- 
sure may occur and be alleviated by a mydriatic. 

Dosage and Administration: Initial titration and dosage adjustments must 
be individualized to obtain maximal therapeutic effect. Patient must be 
observed closely during initial period. If response is not adequate within 
first 24 hours, consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, consult pre- 
scribing information for full details. 

Supplied: In 5-m! OCUMETER® Ophthalmic Dispenser containing 0.125 or 
0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative. 


For more detailed information, consult your MSD representative or see full pre- 
scribing information. Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, Pa. 19486 


TABLETS, 50 mg 





(DICHLORPHENAMIDE| MSD) 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels 
of sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar 
ventilation since their acidosis may be increased. 


Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the bene- 
fits to be expected outweigh potential adverse effects. 

Precautions: Potassium excretion is increased and hypokalemia may 
develop with brisk diuresis, when severe cirrhosis is present, or during con- 
comitant use of steroids or ACTH. Interference with adequate oral electro- 
lyte intake will also contribute to hypokalemia. Hypokalemia can sensitize 
or exaggerate the response of the heart to the toxic effects of digitalis. 
Hypokalemia may be avoided or treated by use of potassium chloride or 
giving foods with a high potassium content. Use with caution in severe 
respiratory acidosis. 

Adverse Reactions: Side effects (characteristic of carbomic anlydemmemw, 
inhibitors) may include gastrointestinal disturbances (anorexia, nausea, 
vomiting), loss of weight, constipation, urinary frequency, renal colic, 
renal calculi, mild skin eruptions, pruritus, leukopenia, agranulocytosis, 
thrombocytopenia, headache, weakness, nervousness, globus hystericus, 
sedation, lassitude, depression, confusion, disorientation, dizziness, ataxta, 
tremor, tinnitus, and paresthesias of hands, feet, and tongue. 

How Supplied: Tablets containing 50 mg dichlorphenamide 

each, in bottles of 100. M S D 
For more detailed information, cogsult your MSD representative MERCK 
or see full prescribing information. Merck Sharp & Dohme, 5 

Division of Merck & Co., INC., West Point, Pa. 19486 DOHME 
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y In | From Pfizer, 
d Visalens Wetting Solution. 
It makes contacts wetter 
» so they feel better. 








The wetter, the better: Thats why Visalens* 
Wetting Solution makes contacts easier on 
the eyes 
Visalens Wetting Solution for hard lenses 
has a documented contact angle of 46 
degrees compared to the 55 to 60 degree 
angle reported for natural tears. The smaller 
the angle, the greater the wetting activity. The 
wetter the lenses, the better they feel. 

Visalens Wetting Solution further aids wearer 
comfort by forming a protective film to cushion the 

lens on insertion, and by providing the viscosity 
necessary to increase the contact time of the 
wetting agent with the lens. 

A companion product is Visalens Soaking/Cleaning 
Solution, an antiseptic solution containing ingredients 
specially formulated to aid in cleaning lenses (after 

removal) of ocular secretions 

If your patients ask you about Visalens, we hope you 
will recommend it, as well as Visine*eye drops, 
where appropriaze 


By the makers of Visine. 


© 1975, Pfizer Inc 
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1 Professional sample kit on request. | 
| To have free samples (one dozen 5cc each, Visalens і 
Wetting Solution апа Visalens Soaking/Cleaning Solution) i 
on hand for your patients, and an informative booklet 

for yourself, fill out this coupon 


Name 


Address 





О | 
Please Print | 


City. State Zip 


Must Include 
1 Mail to: Visalens, 185 Price Parkway, Farmingdale, N.Y. 11735 i 
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the . S 
microsurgical 
look is this. 
simple 


Since we introduced the Mentor* 
CM-III Microscope as a simple, inex- 
pensive aid to microsurgery, we've 
added a number of improvements. 
But nothing we've done has added 
complication — only increased 
efficiency. 

The CM-III is excellent for teaching 
microsurgery and better than a loupe 
for wound inspection and suture 
removal. 


Choices include 4.2 to 14x magnifi- 
cation; table, wall, floor, or ceiling 
mounts; angled optics; and high eye- 
point oculars. Let us arrange a 
demonstration. Mentor Division of 
Codman, Randolph, Mass. 02368. 
(617) 961-2300. 


Mentor 





January 26 and 27, 1976 
THE WILMER INSTITUTE 
THE JOHNS HOPKINS HOSPITAL 








TOPICS: 


* Retinal and choroidal angiography 
* interpretation of the normal angiogram 
GUEST FACULTY: * Retinal vascular disorders (diabetes, vein occlusion, 
Dr. Ben Fine, Research Associate, sickle retinopathy, RLF, Coats’, Eales’, etc.) 
Armed Forces Institute of Pathology, Washington, D.C. * RPE disorders (central serous, pigment epithelial and 
Dr. David Orth, Director, Retinal Vascular Service, sensory retinal detachment, histoplasmosis, angioid 
Michael Reese Medical Center, Chicago. Streaks, myopia, etc.) 
* Hereditary dystrophies (inheritance patterns, fluorescein 
WILMER FACULTY: findings, electrophysiology) 
* Treatment (emphasis on selection of patients for photoco- 
Joseph W. Berkow Adelaide Habel Ronald G. Michels agulation) 
Stuart L. Fine Howard Joondeph Arnall Patz * Special topic: Macular ultrastructure with clinical correla- 
Daniel Finkelstein James S. Kelley John W. Payne tion 
Robert Flower Michael L. Klein Charlotte Seltser For information write to: 
Terry George Robert Laibovitz Niel Squillante 


Miss Peggy Rasnake, Secretary to Dr. Stuart L. Fine 
The Wilmer Institute—The Johns Hopkins Hospital 
Baltimore, Maryland 21205 


REGISTRATION FEE: $175 A.M.A. Category 1 credit, 16 hours 


W. Richard Green A. Edward Maumenee Robert B. Welch 
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CONTRAINDICATIONS: This product is contraindi- 
cated in acute purulent conjunctivitis and blepha- 
^H is; tuberculous, fungal or viral lesions of the 
"skin or eye, including herpes simplex, dendritic 
eratitis, vaccinia or varicella; and conditions in- 

v Wolving the posterior segment of the eye. It is also 
contraindicated in those individuals who have 

© shown hypersensitivity to any of its components. 
PRECAUTIONS: Extended ophthalmic use of topical 
steroid therapy may result in glaucoma with pos- 
AP EL m ` sible damage of the optic nerves, posterior sub- 
: I UNO. А В capsular cataract formation, or тау aid іп the 
-INDIC TIONS: Based on a review of this drug establishment of secondary ocular infections from 
by the National Academy of Sciences— fungi or viruses liberated from ocular tissues. It 
National Research Council and/or other in- is advisable that intraocular pressure be checked 
ation, FDA has classified the indications frequently. In those diseases causing thinning of 


газ follows: - ; the cornea, perforation has been known to occur 
... "Possibly" effective: For the treatment of 


tach gram contains Aerosporin® brand | 
3 Sulfate 5,000 units; zinc baci . 
1еотусіп sulfate (equivalent to 3.5mg ће 
Jase) 5 mg; hydrocortisone 10 mg (1%); $ 
white petrolatum qs. Tubes of Ув oz with ophthal- = _ 


nic tip. 
nonpurulent bacterial infections of the eye biotic preparation, prolonged use may result in 


п 
Suspe nsion Sterile due to organisms sensitive to the antibiotic the overgrowth of nonsusceptible organisms, in- 
in B- in- ingredients of the drug and when the anti- cluding fungi. Appropriate measures should be 
inflammatory action of the hydrocortisone is taken if this occurs. 


indicated as in nonpurulent bacterial, aller- : ; у 
; AERP На; ADVERSE REACTIONS: Articles in the current med- 
gic, vernal and phiyctenular conjunctivitis; ical literature indicate an increase in the preva- 


lach cc contains Aerosporin® brand Polymyxin B nonpurulent blepharitis; interstitial, scleros- : Á Д 
iulfate 10,000 units; neomycin sulfate (equivalent ing, postoperative or acne rosacea keratitis; в ое тиса 
о 3.5 тр” пеотусіп base) 5 mg; hydrocortisone superficial chemical and thermal burns of ; : Ў + 
0 mg (1%); thim&rosal (preservative) 0.001%. the cornea. cornet wg e dei m request from 
‘he vehicle contains the inactive ingredients cetyl Final classification of the less-than- FORGE р йар лыы ЫЛГЫЙ ке 

ilcohol, glyceryl monostearate, liquid petrolatum, effective indications requires further inves- » Se ih io: 
iolyoxy! 40 stearate, propylene glycol and puri- tigation. Lge i dna gen He 


with the use of topical steroids. As with аду адн. 








BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September 10, 1976 


Held in conjunction with the Northern California Universities: 

University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 

University of California, Davis 

Stanford University 
Sections include Anatomy, Electron Microscopy, Microbiology and Immu- 
nology, Pathology, Physiology, Biochemistry, Embryology and Genetics, 
Motility, Pharmacology and Toxicology, Neuro-ophthalmology, Optics and 
Theory of Refraction. 
Instructors include Doctors C. Beard, P. Boeder, B. Crawford, A. Dellaporta, 
P. Ellis, M. Hall, J. Hetherington, Jr., M. Hogan, A. Jampolsky, R. O'Connor, 
G. Paris, K. Richardson, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, 
W. Stell, Р. Thygeson and many others on the faculty of 60. 
Tuition is $675.00. For further information and application forms, please 
write to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford 
Medical Center, Stanford, California 94305. 
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Because Burroughs Wellcome Co. = 1  Cortisporin^Ophthailn 
agrees with recent F.D.A. recom- are potent yet gentle 
- mendations that products like : 5 s 
. CortisporkOphthalmic Ointment —Potent antibacterial action works 
- апа Suspension should be pre- Logis E Co Sue 
а only by physicians with ble pathogens. 
special training and knowledge in И 
-. ophthalmology—this message is for —Gentle anti-inflammatory effect 
your eyes only. works against swelling, pain, itch- 
d ing and corneal neovasculariza- 
tion. 2 


—Two sterile forms: Ointment and 
Suspension. 







MODEL 7305 PHOTIC STIMULATOR 





” > 


e 


ids 
Len 
cmm 





ELECTRORETINOGRAPHY and ELECTRO-OCULOGRAPHY 
with a single, compact instrument 


One switch converts the LT 7101 ERG/EOG from an electro- 
oculograph (EOG) to an eledroretinograph (ERG). With an 
optional averager module, the instrument can also record the 
visual evoked response (VER). 

To achieve the high frequency response necessary to 
record the ERG with fidelity the 7101 stores the signal in a digital 
memory, then charts it. Thus, with the 7101 permanent ERG 
records may be obtained more conveniently and at less expense 
than with photographic systems. 


Life-Tech In 


The 7101's design emphasizes clinical practicality. Its 
simplified front-panel controls allow non-technical personnel to 
Operate the instrument with minimal instructions. Also, the 7101 
is reasonably priced, and exceptionally easy to maintain 
and repair. 

As with all LTI’s electrophysiological instruments, the 
7101 is backed by a nationwide service center network and 
carries a one year warranty. 

For additional technical information, write or phone. 


struments, Inc. 


21 * HOUSTON TEXAS 77036 * (713) 783.649( 





~~ 





_ Bausch&Lomb 


soflens’ 
(polymacon) 


CONTACT LENS 
“tm = Ocular Therapy 


DRE 

E ES DER, P 

MEL LI 

hl Ny) Ki M i ко 
EE 

|, П YO um 

| jn WG TRE 
Herd: 

Maru 


n 
КҮ 
DA 


: x | К М Ta ) М, Күү, 

M CU S 

|) M ), ү v 
тү Y M VAN 


ЕЕЕ Б 





mw TS 
v" - Фф ER 
SSS 
SS ~ 
ENG 








Clinical experience’: 
77.396 of patients demonstrate pain relief 


Clinical studies conducted by 21 ophthalmologists in hospitals and 
private clinical practices confirm SOFLENS® (polymacon) Contact Lens 
effectiveness in relieving the pain of bullous keratopathy. Of 348 patients, 269 
or 77.396 experienced relief from pain following application of the lens. 
Seventy-nine patients or 22.7% were unsuccessful in wearing the lens. The 
primary reasons given for lack of success were poor tolerance, discomfort, no 
change in symptoms, poor visual acuity, or poor fit. 


Therapeutic Advances: 


Now SOFLENS Contact Lenses are recommended for relief of the painful 
symptoms of bullous keratopathy. Although all lens series (B, F, J, N, C, and T) 
may be utilized as transparent barriers to protect the cornea from eyelid 
friction, the new plano T series is particularly well suited for this therapeutic 
application. 

Because the T lens is large (14.7mm), relatively thin (.18mm), and fits 
comfortably on most eyes, it should be the lens of first choice. 


Therapeutic Advantages: 


The SOFLENS Contact Lens is biologically and chemically inert, 
dimensionally stable, and reliable. These qualities which make the lens a lens of 
choice in vision correction, when indicated, now provide an effective modality 
to aid the physician in meeting his therapeutic goals. Placement of the lens 
generally results in rapid pain relief for the patient. 


Therapeutic Convenience: 


Medication with preservatives may be used in the usual dosage regimens 
when indicated. Repeated use of epinephrine drops, as well as a single 
fluorescein instillation, will cause discoloration of the lens. Since all 
SOFLENS Contact Lens series and powers are available for the treatment of 
bullous keratopathy, vision correction may also be possible. 


я 
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SOFLENS Contact Lenses are contraindicated in the presence of any active, 


untreated infection or abnormality of the anterior segment of the eye with the 
exception of ametropia, aphakia, and painful bullous keratopathy. 

SOFLENS Contact Lenses are easily applied by the physician. Because of 
flexibility and thin edges of the lenses, most patients adjust to them auekly. 


While the patient’s pain is controlled, the physician gains time to consider other 


therapeutic procedures. Thus, the SOFLENS Contact Lens preserves future 
therapeutic options. 


*Data on file at Bausch & Lomb Incorporated. Available on request. 
. 
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` For Bullous Keratopathy 
` you сап prescribe with confidence 


| soflens 
(polymacon) 


For therapeutic application, 
choose the new plano T series or... ( Q N | A | LE N S 
the B, F, J,N, and C SOFLENS 


Contact Lens series. 
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THERAPEUTIC USE 


DESCRIPTION: The SOFLENS” (polymacon) Contact Lens is a hemispherical 
flexible shell which covers the cornea and may cover a portion of the adjacent 
sclera. It consists of 61.4% poly (2-hydroxyethy! methacrylate) and 38.6% water 
by weight when immersed in normal saline. The material has a refractive index of 
1.43 and the lens has a visible light transmittance of more than 97%. 


ACTIONS: In its hydrated state a SOFLENS Contact Lens is soft and pliable. When 
placed on the human cornea, the hydrated SOFLENS Contact Lens acts as a 
refracting medium to compensate spherical ametropias and as a pain reliever by 
providing a well tolerated barrier between the exposed corneal nerves and the 
lids. 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses may be useful in the 
treatment and management of painful bullous keratopathy. 


CONTRAINDICATIONS: SOFLENS Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment 
of the eye with the exception of ametropia, aphakia, and painful bullous 
keratopathy. 

WARNINGS: Patients should be instructed to consult their physician if the eye 
becomes uncomfortable or irritated. If undue delay is anticipated, the lens should 
be removed immediately and stored in normal saline. 

SOFLENS Contact Lenses must not be used in combination with solutions 
commonly used for cleaning, wetting and storage of hard contact lenses as these 
will produce severe corneal irritation. 

The patient should be instructed to use only eyedrops prescribed by the 
physician when the lens is on the eye. 

Medication with preservatives may be used when indicated in the usual dosage 
regimens. Repeated use of epinephrine drops, as well as a single fluorescein 
instillation, will cause discoloration of the lens. 

Deposits, which frequently occur on the lens with continuous wear, may cause 
discomfort and necessitate replacement as often as every two or three months. 

SOFLENS™ (polymacon) Contact Lenses should not be used in the presence of 
Noxious and irritating vapors. Safety in pregnancy has not been substantiated. 
Insufficient lacrimal secretion or hypoesthesia may be restricting factors to the 
wearing of soft contact lenses. 

Malfunction and rusting of the metal interior of the Aseptor* —Patient Unit as 
well as discoloration and cracking of the lens case has been reported after varying 
periods of use. If such occurs, appropriate replacement is indicated to avoid 
interference with the disinfection procedure. 

Infectious corneal ulcers have been reported, usually associated with failure to 
follow the recommended procedures for care of the lenses. 


PRECAUTIONS: Placement and Removal-SOFLENS* (polymacon) Contact 
Lenses should be applied and removed only by the physician. However, all 
patients should be instructed in the techniques of placing and removing a lens, so 
they can do so should it become necessary. 

When the SOFLENS Contact Lens is used for the treatment of painful bullous 
keratopathy, it is to be worn continuously, for 24 hours a day, following the initial 
application. The patient should be followed closely during the initial stages of 
treatment. The lens should be comfortable and the pain of bullous keratopathy 
should be relieved almost immediately. If the lens is not comfortable and pain 
persists, another lens should be tried for appropriate fit. 

Daily placement and removal of the lens by the patient may be permitted. 
However, if daily removal increases the risk of additional damage to the already 
compromised corneal epithelium and when the degree of pain relief is significant 
during the time the lens is worn, continuous wear should be employed. 


Storage-SOFLENS* (polymacon) Contact Lenses must be stored ONLY in normal 
saline solution. If left exposed to air, the lenses will dehydrate, become brittle, 
and break readily. If a lens dehydrates, it should be resoaked in normal saline 
solution until it returns to its soft, pliable state which may take as long as forty 
minutes. 

Fresh normal saline must be prepared for cleaning and storing the lenses. The 
carrying case must be emptied and refilled with fresh normal saline solution just 
before disinfecting the lenses. 

The one ounce squeeze bottle is intended for preparation of normal saline only. 
As this saline is not aseptic, it should not be used to clean a lens that is to be 
replaced immediately on the eye, nor should this solution ever be placed in the 
eye. If the patient wishes to remove a lens, clean it, or wet it and replace it on the 
eye, the solution in the carrying case should be used, as it will have been 
disinfected. 
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Hygiene—Hands must be washed, rinsed thoroughly, and dried with a lint-free 
towel before handling the lenses. д 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses 
since eye irritation may result. If hair spray is used while the lenses are being 
worn, the eyes must be kept closed until the hair spray has settled. 


Handling—A SOFLENS” (polymacon) Contact Lens may be damaged by nicking or 
tearing if care is not exercised during placement on or removal from the eye, 
replacing or removing it from the carrying case or in the cleaning process. Lenses 
must be placed very carefully in the carrying case to avoid damaging the edges of 
the lenses. 


Disinfecting—Fresh normal saline must be prepared daily. After removal from the 
eye, the SOFLENS” (polymacon) Contact Lens must be irrigated with saline an 
rubbed gently to remove mucus and film from the lens’ surface. The carrying a] 
must be emptied and refilled with fresh normal saline solution just before 
disinfecting the lenses. 

The SOFLENS Carrying Case should be washed at least once a week with hot 
water and then rinsed thoroughly with distilled water. Soap or other cleagers 
should never be used to clean the carrying case. 

Disinfecting with the SOFLENS Aseptor"—Patient Unit is necessary to kill 
microorganisms. 

If a SOFLENS Aseptor is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water for 15 minutes. When this boiling 
method of disinfection is used, the lenses can be damaged if the boiling water is 
allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent 
leakage of the saline from the case and subsequent dehydration of the lenses. 


Fluorescein—Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with sterile normal saline solution and wait at least one hour before 
replacing the lenses. Earlier replacement may cause the lenses to absorb residu 
fluorescein. 


ADVERSE REACTIONS: Infiltrates, neovascularization, and corneal ulcers have 
been reported. 

Serious corneal damage may result from wearing a SOFLENS* (polymacon) 
Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. 
Removal of the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or 
wearing a hypotonic lens. If a lens adheres for any reason, apply normal saline and 
wait until the lens moves freely before removing it. 

A faint blue haze, believed to be located in Descemet's membrane, has been 
reported in the Spokane, Washington area in approximately 26 wearers with 
otherwise normal eyes. As yet, the cause is unknown and the phenomenon has not 
been found elsewhere. The wearers report no subjective symptons and there is no 
detectable effect on their visual acuity. 

HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile 
normal saline solution. The glass vial is marked with the manufacturing | 
number of the lens and the dioptric power (black for plus power lenses; red for 
minus; gold for plano). 

The SOFLENS Care Kit is available for lens disinfecting, cleaning and storage, 
consisting of the following: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor* —Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. #140304 
SOFLENS Salt Tablets Cat. #140305 
SOFLENS Patient 

Instruction Book Cat. #140300-100 


Caution: Federal Law Prohibits Dispensing Without a Prescription 
MARCH 1975 


BAUSCH & LOMB i 
SOFLENS DIVISION | 
Rochester, N.Y. 14602 = 


Printed in U.S.A 


Methazolamide 50 mg. Tablets 





Potent carbonic anhydrase 
inhibitor that decreases 
aqueous secretion to effec- 
tively control glaucoma* 


Often successful when 
patients fail to respond to 
the leading oral anti- 
glaucomatous agent 


May provide comple- 
mentary effect when used 
with miotics . . . will not 
interfere with activity of 
other topical agents 
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Often well tolerated by b.i.d. or t.i.d. dosage pro- 
b patients who have proved vides greater convenience, 
intolerant to acetazolamide easier compliance, as 
*In chronic simple (open-angle) compared with q.i. d. 

glaucoma and secondary glaucoma. tablet preparations 
Before prescribing, please con- eral anterior synechiae or Precautions: Use with caution Adverse Reactions (relatively 
sult complete product infor- hemorrhagic glaucoma. in patients with cirrhosis or mild and disappear on with- 
mation, a summary of which Adrenocortical, hepatic, or hepatic insufficiency to forestall drawal or dosage adjustment): 

sfollows: а” renal insufficiency; electrolyte hepatic coma; those on steroid anorexia, nausea, vomiting; 
Indications: For adjunctive imbalance state, e.g., hyper- therapy; those with pulmonary malaise, fatigue or drowsiness, 
treatment of chronic simple chloremic acidosis; sodium and obstruction or emphysema to headache; vertigo, mental con- 
(open angle) glaucoma, sec- potassium depletion states. avoid acidesis. Electrolyte fusion, depression, paresthesias. 
ondary glaucoma, and pre- Warnings: Although terato- balance should be maintained. Urinary citrate excretion and 
operatively in acute angle genic effects demonstrated in Although not reported thus uric acid output is decreased 
closure glaucoma where delay rats at high doses have not been far with this drug, reactions during use of this drug, but 
of surgery is desired in order evidenced in humans, Meth- common to sulfonamide urinary calculi have not 
*to lower intraocular pressure. azolamide should not be used derivatiyes, such as fever, _ been reported. 

Contraindications: Severe or in women of child-bearing po- m hemoly tic anemia. 2 
absolute glaucoma and chronic tential or in pregnancy, espe- лере d ергевзоюв.ок 3 
noncongestive angle closure cially in the first trimester, renal calculi, may occur. 
glaucoma. Of doubtful use in unless the expected benefits out- LEDERLE LABORATORIES 


glaucoma due to severe periph- weigh potential adverse effects. A Division of American Cyanamid Company Pearl River, New York 10965. 
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DEXON | 
polyglycolic acid - 
suture for ophthalmic 
surgery. 


Now available 
n 
Green or Beige. 


— 
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Finally, a suture with dependable absorption 
and minimal tissue reaction. 


Now there is an absorbable ophthalmic suture you 
can depend on — DEXON polyglycolic acid suture. 
Unlike catgut, DEXON absorbs at a predictable and 
uniform rate...with very 
little tissue reaction. It 

«handles more easily than 
gut and has greater initial 
tensile strength. And it 
holds a secure knot. 

What is more, with 
DEXON, there is no 
postoperative trauma or inconvenience due to removal 

lof sutures...and only minimal trauma throughout the 
procedure, thanks to the extra-fine diameters of the 
needles and suture strands 
(the 7/0 DEXON strand 
is comparable to an 8/0 
gut). 

The DEXON Ophthal- 
mic suture is available on a 
full range of DAVIS+GECK 
ophthalmic needles in sizes 
4/0 to 7/0. It has already been successfully used in 
cataract, eye muscle, and oculoplastic surgery. 

, DEXON Ophthalmic polyglycolic acid suture... a turning 

(point in ophthalmic surgery. 







CATARACT SURGERY 










Chromic gut in left eye, 4 weeks DEXON in right eye, 4 weeks 
postoperative. Sutures still postoperative. Sutures being 
unabsorbed, obvious irritation. absorbed uneventfully. 





EYE MUSCLE SURGERY 





re Pes So á i adc E д. б 
Chromic gut, 10 days postopera- DEXON, 10 days postoperative 
tive (correction of exotropia). (second operation). No reaction, 
Marked reaction. eyes clear. Problem corrected. 
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See next page for complete prescribing information. 


At last, an absorbable 
ophthalmic suture you 


can dep 
DEXON’ polyglycolic acid suture. 
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Complete Product Information 


DESCRIPTION DEXON polyglycolic acid 
Suture—Ophthalmic is a homopolymer of gly- 
colic acid. The sutures are sterile, inert, 
noncollagenous, nonantigenic, nonpyrogenic, 
flexible and braided. They are colored green to 
enhance visibility in tissue and are also available 
undyed, with a natural beige color. They are uni- 
form in size and tensile strength, but are smaller 
in diameter than Absorbable Surgical Sutures 
of equivalent tensile strength. 


ACTIONS When DEXON is placed in tissues a 
minimal tissue reaction occurs, which is fol- 
lowed by a microscopic layer of fibrous con- 
nective tissue which grows into the suture 
material. 


Animal studies (subcutaneous tissue in rats, 
rabbits and dogs) revealed minimal absorption 
at 7 to 15 days, significant absorption at 30 days, 
and maximum resorption after 60 to 90 days. 


Tensile strength, not being a function of the 
absorption rate, may vary from tissue to tissue, 
depending in part on the rate of hydrolysis. The 
early tensile strength of DEXON is reported to 
be greater than that of comparable chromic cat- 
gut. In animal studies (subcutaneous tissue in 
rats) it has been shown that at two weeks post- 
implantation approximately 55% of ОЕХОМ5 
original tensile strength remains, while at three 
weeks approximately 20% of its original strength 


is retained. á 


INDICATIONS DEXON ophthalmic sutures 
* are indicated whenever absorbable sutures are 
employed in ophthalmic surgery. 


end on... 


CONTRAINDICATIONS DEXON is con- 
traindicated where extended approximation of 
tissues under strain must be maintained. 


WARNINGS Do not resterilize. Discard 
opened, unused sutures. 


PRECAUTIONS Knots with DEXON polygly- 
colic acid Suture must be properly placed to be 
secure. Therefore, place first throw in precise 
position for the final knot, using a double loop; 
tie second throw square, using horizontal ten- 
sion; additional throws are advisable. 


Skin and conjunctival sutures which remain in 
place for periods of longer than seven days may 
cause localized topical irritation and the ex- 
tended portion of suture may be snipped off 
after five to seven days, as indicated. 


ADVERSE REACTIONS Chemosis, lid edema, 
suture cysts, and excessive mucous accumula- 
tions around the suture sites have been reported 
in the ophthalmic clinical trials. The rate was 
approximately one per hundred cases. 


Tissue reaction or inflammation, fibrous 
or granulation tissue, wound separation and 
bleeding and accumulation of fluid around sub- 
cuticular stitches have been reported in non- 
ophthalmic surgery. 


As with other sutures, granulomatous reactions 
and keloid formation have been reported fol- 
lowing the use of DEXON in certain patients 
where skin and subcutaneous tissue was su- 
tured. The reported incidence of granulomatous 
reactions in the ophthalmic clinical trial was 
less than 1.5 per hundred cases. 


DOSAGE AND ADMINISTRATION Use as 
required. 


Do not resterilize. Discard opened un- 
used sutures. 


HOW SUPPLIED Sutures sizes 4-0 through 7-0,7 «— 


dyed (green) and undyed (natural), affixed to the 
various Davis & Сеск ATRAUMATIC ® needles, 
single or double armed, in one dozen packages. 
Needle styles include taper points and a variety 
of cutting-edged designs. 

REV. 1/75 


DAVIS+GECK 


American Cyanamid Company 
Pear! River, N.Y 40965 
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Give her lens care that goes with her active day 


Barnes Hind® 
Cleaning 
& Soaking 

Solution 
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Time тау be important to your 
patient. but so is proper contact lens 
care. To assure the comfort and 
safety of your busiest patients, 
recommend the convenient two- 
solution regimen from Barnes-Hind. 
It provides unsurpassed lens hygiene. 
First there’s Barnes-Hind® 
Wetting Solution, the original wetting 
solution that lens wearers still rely on 
today more than all others combined. 
Our Cleaning & Soaking Solution is 
used for daily cleaning and hydrating 
lenses overnight. It provides a clean, 
comfortable start the next day. For 
added comfort, GelzClean? should be 
used twice weekly to effectively 


remove the build-up of stubborn film, 
hairspray, cosmetics and tear residue 
that may still adhere. Lenses come 
sparkling clean. 

Practitioners recommend Barnes- 
Hind lens care products more often 
than any other brand. So you can be 
sure they're compatible with the eye, 
the lens and with each other. If busy 
days are ahead for your patients, let 
this series of Barnes-Hind products 
cut lens care time without cutting 
corners. 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road 


Sunnyvale, California 94086 


Cantact lane caro to fit tho nationte non fit 


Diamox preserves the panorama 





Diamox-all forms 
Acetazolamide 


DIAMOX retards loss of peripheral , 


vision in glaucoma* by reducing 


secretion of aqueous humor and thus intraocular pressure. 


*In chronic simple (open-angle) glaucoma and secondary glaucoma. 


Before prescribing, consult package insert. 


Indications: Tablets and Paren- 
teral only: For adjunctive treatment 
of: edema due to congestive heart 
failure; drug-induced edema; centren- 
cephalic epilepsies (petit mal, un- 
localized seizures). All forms: Chronic 
simple (open angle) glaucoma, secon- 
dary glaucoma, and preoperatively in 
acute angle closure glaucoma where 
delay of surgery is desired in order 
to lower intraocular pressure. 

Contraindications: When sodium 
and/or potassium serum levels are 
depressed, in marked kidney and 
liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic 
acidosis. Long-term use in chronic 
noncongestive angle closure glaucoma. 

Warning: Although teratogenic 
and embryocidal effects demonstrated 
in mice at more than ten times the 
equivalf&nt therapeutic doses have not 
been evidenced in humans, do not use 
DIAMOX in pregnancy, especially 
during the first trimester, unless 
expected benefits outweigh these 


SS Ny E Ue CONO SIS Scal: 


Precautions: Increasing the dose 
may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse 
reactions common to all sulfonamide 
derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic 
purpura, hemolytic anemia, leuko- 
penia, pancytopenia, agranulocytosis. 
Early detection is advised and if such 
occur, discontinue drug and institute 
appropriate therapy. 

Adverse Reactions: Short-term 
therapy: (minimal) paresthesias, 
particularly a “tingling” feeling in the 
extremities; some loss of appetite, 
polyuria, drowsiness, confusion. 
Long-term therapy: An acidotic state 
may supervene usually corrected by 
bicarbonate. Transient myopia. 
Other: (occasional) urtfcaria, melena, 
hematuria, glycosuria, hepatic insuf- 
ficiency, flaccid paralysis, convulsions. 
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` Diamox к Sequels add convenience to control 


Sustained Release Capsules 500 mg. b.i.d. 
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Diamox’ Sequels’ Offer: 


Simple b.i.d. Schedule Smooth, Round-the-Clock 
Once-in-the-morning, Control 

once-in-the-evening regimen Continuous drug action 

reduces likelihood of skipped helps even out erratic peak- 


doses. pressure periods. 
Prolonged Therapeutic And DIAMOX Acet- 
^ Effect - - azolamide does not interfere 


Sustained release of med- with the activity of miotics 
ication achieves continuous ог other topicals. In fact, it 
` drug action to effectively 
decrease secretion of aqueous tary effect when used with 
humor. miotics. 


often provides a complemen- 


Acetazolamide 
125 mg./250 mg. Tablets 


® ® 
Acetazolamide Sustained Release Capsules 
500 mg. b.i.d. 


® 


Sodium Acetazolamide Vials of 500 mg. 
with sodium hydroxide to adjust 
PH to approximately 9.2 


The First Family of 
Systemic Glaucoma" Therapy... 


е 
LEDERLE LABORATORIES 
A Division of American Cyanamid Company 
Pearl River, New York 10965 


The Eye Foundation of America 


Presents a 


Symposium on 


OCULAR INFECTIONS 
AND THEIR THERAPY 


April 2-3, 1976 


WITH 
Richard K. Forster, M.D. 
Bascom Palmer Eye Institute 


Henry F. Allen, M.D. 
Harvard University 


Dan B. Jones, M.D. Deborah P. Langston, M.D. 
Baylor College of Med. Mass. Eye & Ear Infirmary 


Anthony B. Nesburn, M.D. 
Estelle Doheny Eye Foundation 


For further information, contact: 


George M. Haik, M.D. 
1542 Tulane Avenue 
New Orleans, LA 70112 





The Department of Ophthalmology 
of 
Emory University School of Medicine 
Atlanta, Georgia 


Sponsors A 
Post-Graduate Course 
On 


MODERN CONCEPTS IN 
ANTERIOR SEGMENT SURGERY 


Thursday, December 4 and Friday, December 5, 
1975 


Faculty 
George L. Spaeth, M. D., Philadelphia - “Glaucoma” 
Miles A. Galin, M. D., New York - ‘‘Intra-Ocular Lenses" 
Jared M. Emery, M. D., Houston - ‘‘Phaco-Emulsification” 
Norman Sanders, M. D., Miami - "Keratoplasty" 


Registration Fee $125 


For information and application write to 
F. Phinizy Calhoun, Jr., M. D. 1365 Clifton Road, N. E., 
Atlanta, Georgia 30322. 


e Approved for 12 Hours Credit Category | towards 
AMA Physician's Recognition Award 





GARAMSCIN 


brand of 


gentamicin sulfate, UsP  * 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-sol- 
uble antibiotic of the aminoglycoside group active 
against a wide variety of pathogenic gram-negative 
and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, 
aqueous solution buffered to approximately pH 7 for 
use in the eye. Each ml. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), disodium phos- 
phate, monosodium phosphate, sodium chloride, 
and benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment is a sterile 
ointment, each gram containing gentamicin sulfate 
(equivalentto 3 ma. gentamicin) in a bland base of 
white petrolatum, with methylparaben and propylpar- 
aben as preservatives 
ACTIONS The gram-positive bacteria against which 
gentamicin sulfate is active include coagulase-posi- 
tive and coagulase-negative staphylococci, includin 
certain strains that are resistant to penicillin; Group 
beta-hemolytic and nonhemolytic streptococci; and 
Diplococcus pneumoniae. The gram-negative bac- 
teria against which gentamicin sulfate is active in- 
clude certain strains of Pseudomonas aeruginosa, 
indole-positive and indole-negative Proteus species, 
Escherichia coli, Klebsiella pneumoniae (Friedland- 
er's bacillus), Haemophilus influenzae and Haemo- 
philus aegyptius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of 
Morax-Axenfeld), and Neisseria species, including 
Neisseria gonorrhoeae. Although significant resis- 
tant organisms have not been isolated from patients 
treated with gentamicin at the present time, this may 
occur in the future as resistance has been produced 
with ашп vitro by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment 
ofinfections of the external eye and its adnexa caused 
by susceptible bacteria. Such infections embrace 
conjunctivitis, keratitis and keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic 
Solution and Ointment are contraindicated in pa- 
tients with known hypersensitivity to any of the com- 


ponents. 

WARNINGS GARAMYCIN Ophthalmic Solution is 
not for injection. It should never be injected subcon- 
junctivally, nor should it be directly introduced into 
the anterior chamber of the eye 

PRECAUTIONS Prolonged use of topical antibi- 
otics may give rise to overgrowth of nonsusceptible 
organisms, such as fungi. Should this occur, or if irri- 
tation or hypersensitivity to any component of the 
drug develops, discontinue use of the preparation 
and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing 
ADVERSEREACTIONS Transientirritation has been 
reported with the use of GARAMYCIN Ophthalmic 
Solution. 

Occasional burning or stinging may occur with the 
use of GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN 
Ophthalmic Solution: instillone or two drops into the 
affected eye every four hours. In severe infections, 
dosage may be increased to as much as two drops 
once ovary hour. 

GARAMYCIN Ophthalmic Ointment: apply a small 
amount to the affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solu- 
tion — Sterile, 5-ml. plastic dropper bottle, sterile, 
boxes of one and six. Store away from heat. 

GARAMYCIN Ophthalmic —Ointment— Sterile, 
%-ounce tube, boxes of one and six. Store away from 


heat NOVEMBER 1973 


For complete details, consult package insert or litera- 
ture available from your Schering Representative; or 
Professional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033 


. Schering Corporation 
Kenilworth, N.J. 07033 





The { 
eye opener in 
bacterial — 
conjunctivitis 


m Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-negative H. influenzae, E. coli, K. pneumoniae, 
M. lacunata, Enterobacter aerogenes (formerly Aero- 
bacter), H. aegyptius and Neisseria sp., including 

N. gonorrhoeae. 


m Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-positive staphylococci and streptococci, 
including D. pneumoniae. 


WIDE GRAM-NEGATIVE SPECTRUM AND GRAM-POSITIVE ACTIVI 


brand of 


gentamicin sulfate u.s.P. 


Each ml. or gram contains gentamicin sulfate 


oolution-Sterile | 





duri Ne, 


m Clears up infections of the external eye and 

adnexa due to problem organisms: Р aeruginosa 
(certain strains) and Proteus sp. (sensitive strains, 
both indole-positive and - negative). 

ш Clears up infections" of the external eye and adnexa 
generally without sensitivity reactions and irritation. 
No significant organism resistance to date. This may 
occur in the future. Resistance to gentamicin 

has been produced (with difficulty) in vitro 

by repeated exposures. 


Clears up 
external eye infections 
caused by a wide range 
of ocular pathogens 


* due to susceptible organisms. 
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Ointment-Sterile 


equivalent to 3.0 mg. gentamicin. 


„Copyright © 1975, Schering Corporation. All rights reserved SWW-4970 eœ 
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LENS IMPLANT 
INSTRUCTIONAL SYMPOSIUM 


SPONSORED JOINTLY BY 


BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 


AND 


ST. FRANCIS HOSPITAL 
MIAMI BEACH, FLORIDA 


DECEMBER 7 - 10, 1975 


AMERICANA HOTEL 
MIAMI BEACH, FLORIDA 


FACULTY 


Douglas Anderson M.D. Turgot Hamdi M.D. 
Cornelius Binkhorst M.D. Henry Hirschman M.D. 
D. Peter Choyce M.D. Norman Jaffe M.D. 
Henry Clayman M.D. Richard Kratz M.D. 
Robert Drews M.D. Edward Norton M.D. 
Lee Duffner M.D. Norman Sanders M.D. 
Miles Galin M.D. Dennis Shepard M.D. 
J. Donald Gass M.D. Jan Worst M.D. 


PURPOSE 
Registrants will be instructed in the indications and various methods of lens implanta- 
tion by European and American pioneers in the technique. Complications will be dis- 
cussed by experts in the various sub-specialties of ophthalmology. Information will be 
provided on federal regulations, informed consent and the sources of the various lens 
types commercially available. 


REGISTRATION FEE $450 


Program chairmen 
Norman Jaffe M.D. 
Henry Clayman M.D. 


FOR INFORMATION WRITE TO: 
Henry Clayman M.D. 
1680 Meridian Avenue 
Miami Beach, Florida 33139 


Make checks payable to: 
BASCOM PALMER-ST. FRANCIS SYMPOSIUM 








When Hydrazol, Softcon Products’ new brand 
of acetazolamide, was tested against the Standard, 
significantly higher mean plasma levels were obtained 
at one and at two hours with Hydrazol. Comparable levels 
were maintained for the remainder of the test period. 


excellent _ 
bioavailability 
priced to save 


your patient money 


Caution: Federal law prohibits dispensing 
without prescription. 


Description: Each Hydrazol (acetazolamide) 


tablet contains 250 mg acetazolamide. 


Indications: For adjunctive treatment of 
chronic simple (open angle) glaucoma, second- 
ary glaucoma, and preoperatively in acute 
angle closure glaucoma where delay of surgery 
is desired in order to lower intraocular pres- 
sure. 

Contraindications: Hydrazol (acetazolamide) 
therapy is contraindicated in situations in 
which sodium and/or potassium blood serum 
levels are depressed, in cases of marked kid- 
ney and liver disease or dysfunction, su- 
prarenal gland failure, and hyperchloremic 
acidosis. Long-term administration of aceta- 
zolamide is contraindicated in patients with 
chronic noncongestive angle closure glau- 
coma since it may permit organic closure of 
the angle to occur while the worsening glau- 
coma is masked by lowered intraocular pres- 
sure. 

Warnings: Studies of acetazolamide in rats and 
mice have demonstrated teratogenic and em- 
bryocidal effects at doses in excess of 10 times 
those recommended in human beings.There is 
no evidence of these effects in human beings. 
However, acetazolamide should not be used in 
pregnancy, especially during the first trimes- 
ter, unless the benefits to be expected out- 
weigh these potential adverse effects. 
Precautions: Increasing the dosage above one 
gram usually does not increase the desired 


ACETAZOLAMIDE PLASMA LEVELS — HYDRAZOL VS. THE STANDARD 


30 


Hydrazol* 
y d 


20 


10 


ACETAZOLAMIDE PLASMA LEVELS, MCG/ML 


Time, Hours 





4 


*Mean + standard error 


8 12 


Crossover study: 12 healthy adults after angle oral doses of 500 


mg (2 tab/each crug). Data on file—Softcon 


effect and may increase the incidence of 
drowsiness and/or paresthesia. 


Adverse reactions: Adverse reactions common 
to all sulfonamide derivatives may occur; 
fever, rash, crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic pur- 
pura, hemolytic anemia, leukopenia, pancyto- 
penia, and agranulocytosis. Precaution is 
advised for early detection of such reactions 
and the drug should be discontinued and 
appropriate therapy instituted. 

Adverse reactions noted during short term 
therapy have been minimal. They include: 
paresthesias (particularly a “tingling” feeling 
in the extremities), some loss of appetite, po- 
lyuria, and occasional instances of drowsiness 
and confusion. 

During long-term therapy, an acidotic state 
may occasionally supervene. This can usually 
be corrected by the administretion of b car- 
bonate. 

Transient myopia has been reported. This 
condition invariably subsides upon ciminu- 
tion or discontinuance of the medication. 
Other occasional adverse reactions include: 
urticaria melena, hematuria, glycosuria, hepat- 
ic insufficiency, flaccid paralysis, and con- 
vulsions. 


Dosage and administration: Hydrazol (aceta- 
zolamide) should be used as an adjunct to the 
usual therapy for glaucoma. The dosage em- 
ployed in the treatment of chronic simple 
(open-angle) glaucoma ranges from 250 mg to 


roducts. 


1 gram of acetazolamide per 24 hours, usually 
in divided doses for amounts over 250 mg. It 
has usually been found that a dosage in excess 
of 1 gram per 24 hours does not produce an 
increased effect. In all cases, the dosage 
should be adjusted with careful individual 
attention both to symptomatology and ocular 
tension. Continuous supervision by a physi- 
cian is advisable. 

In thetreatment of secondary glaucoma and in 
the preoperative treatment of some cases of 
acute congestive (closed-angle) glaucoma, the 
preferred dosage is 250 mg every four hours, 
although some cases have responded to 250 
mg twice daily on short-term therapy. In some 
acute cases, it may be more satisfactory to 
administer an initial dose of 500 mg followed 
by 1250r 250 mg every 4 hours, depending on 
the individual case. A complementary effect 
has been noted when acetazolamide has been 
used in conjunction with miotics and mydriat- 
ics as the case demanded. 

Note: The dosage recommendations for glau- 
coma differ considerably from those for other 
indications for acetazolamide, since treatment 
of glaucoma is not dependent upon carbonic 
anhydrase in the kidney. 

How supplied: 250 mg round, yellow, quarter- 
scored tablets; coded "SP 250" (NDC 0346- 
0250-51) bottles of 100. 

Full information is available on request. 
Softcon Products 

Div. Warner-Lambert Company 

Morris Plains, N. J. 07950 


A healing 


nvironment 


Transilluminated SOFTCON 
Вапааде епѕ 


Under the SOFTCON lens, 
bullae are protected from 
painful lid irritation, surface 
irregularities are minimized, 
bullae are reduced and given a 
chance to heal. 





Softcon 


vifilcon A) 


BANDAGE LENS 


for the treatment of 
bullous keratopathy 


A protective cover that can bring 
immediate and complete relief of pain 


Until now, the pain of bullous keratopathy was often a 
virtual mandate for surgery. Now the SOF ICON Band- 
age Lens offers the patient round-the-clock pain relief 
and the physician a welcome opportunity to watch and 
wait. Edema may be so well controlled with the 
SOFTCON lens and hypertonic saline, that other mea- 
sures never become necessary. In any case, an interim 
period of SOFTCON lens wear wont compromise 
future alternatives. In a study of 419 eyes with bullous 
keratopathy, the SOFTCON lens gave complete pain 
relief in 74% of cases and partial reliet in 20%! 


Distinct physical properties that enhance 
corneal metabolism 

The SOFTCON lens is gel-like and virtually nonirritat- 
ing, yet holds the curvature necessary for optical 
stability. The hydrophylic SOFTCON lens is about 55% 
water, equilibrates with the tear layer, and is permeable 
to oxygen and carbon dioxide. In a study of 465 eyes 
with bullous keratopathy, corneal status improved (by 
slit lamp evaluation) during SOFTCON lens wear in 
66%, was unchangedin 30%, and worsenedinonly 3%! 


A chance to preserve and even improve 
visual acuity during therapy 
Before SOFTCON, treatment for severe corneal 


edema usually meant loss or limitation of existing visual 
acuity. A study of SOFTCON lens wear in 364 eyes 





with bullous keratopathy showed that visual acuity rly сар Е. Ара 
improved significantly in 33%, remained unchanged ures a peas grossiy clear 
i 0, i 1 0/1 H 2 
in 63%, and declined in only 4%! Acuity 20/160. 


After almost 2 years of con- 
tinuous SOFTCON bandage 
lens wear. 5% hypertonic saline 
solution b.i.d. Acuity 20/25 
with overspectacles. 


See next page for full product information. 
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(vifileon А) 
BANDAGE LENS 


for bullous 
keratopathy 





DESCRIPTION The SOFTCON (vifilcon 
A) corneal bandage lens is a semispher- 
ical flexible shell which covers the cornea 
and the adjacent sclera. The lens is com- 
posed of vifilcon A, a soft hydrophilic 
plastic co-polymer of 2-hydroxyethyl 
methacrylate and povidone, N.F. The 
chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When 
fully hydrated, the lens contains about 
55% water by weight. 


INDICATIONS The SOFTCON bandage 
lens may be useful in the treatment of 
bullous keratopathy to aid corneal heal- 
ing, to relieve pain, to reduce corneal 
edema and, in selected cases, to improve 
vision. 

CONTRAINDICATIONS Presence of any 
active infection of the eye. 


WARNINGS The SOFTCON (vifilcon A) 
lens must be stored aseptically only in 
Lensrins™ NP. Use of other solutions, 
drops or cleaners may result in irritation 
or injury to the eye. 

Patients must be instructed to consult their 
physician immediately if the eye becomes 
uncomfortable or irritated 


The lens must not be used in combination 
with solutions commonly used for cleans- 
ing, wetting and storage of conventional 
hard acrylic contact lenses, or with over- 
the-counter eye drops or medications. 
These solutions or medications may 
causeseriousdamage to the cornea when 
used with the corneal bandage lens. Cos- 
metics and hair sprays must not be 
allowed to come in contact with the lens. 
Patients should be warned accordingly. 
Safety in pregnancy has not been sub- 
stantiated 


PRECAUTIONS Active eye infections 
should be appropriately treated before the 
insertion of the SOFTCON (vifilcon A) 
bandage lens. 

Medications necessary to treat the disease 
condition should be used with caution, 
under close supervision. Hypertonic sa- 
line drops have been used concurrently 
without adverse effects. Quaternary am- 
monium compounds and other preserva- 
tives may cause ocular irritation. Other 
agents, epinephrine and fluorescein, for 


example, will cause discoloration of the 
lens. 

Excessivetearing, unusual eye secretions, 
and photophobia are not normal; if these 
symptoms occur, the patient should be 
examined to determine their cause. 

Eye irritation may occur within a short 
time after putting on a hypertonic lens. Re- 
moval of the lens will relieve the irritation. 
Rarely a lens may adhere to an eye as a 
result of wearing a hypotonic lens. If a lens 
adheresfor any reason, apply Lensrins NP 
and wait until the lens moves freely before 
removing it. 

Lenses exposed to the air will dehydrate 
and become brittle. If this occurs, the lens 
should be soaked in Lensrins NP for one 
hour 


ADVERSE REACTIONS The following 
adverse reactions have been reported 
in patients using this lens for bullous 
keratopathy: corneal ulcer, ocular inflam- 
mation, ocular pain, hyperemia, kerato- 





Pain relief and 
improved corneal 
status in most 
patients; untoward 
experiences in 
very few 


IN A STUDY OF 493 EYES 
(461 PATIENTS) WITH 
BULLOUS KERATOPATHY': 


Final wearing status 


Lens wear continued. ...... 65% 
Lens therapy completed... . . 23% 
Lens wear terminated....... 9% 
Могае Е 3% 
Untoward experience 
during lens therapy 

Now ee 672905 YES rine 22896 
Type of untoward 
experience 
ОБН Ц. 24 
SEO e NEN К ОЗЫ a N CNDA 18 
Biscoloted E NS On 14 
Uncomfortable.. ........... 46 
Deposit onlens.... ......... 24 
Notstated: Ro ET 5 





conjunctivitis, candida keratitis, neovas- 
cularization, excessive tearing and 
conjunctival injection. 


DOSAGE AND ADMINISTRATION 
Cleaning and Disinfecting Procedures 
If the lens requires cleaning, it should be 
removed and cleaned by the physician by 
gently rubbing both sides of the lens be- 
tween the fingers with a drop or two of 
Lensrins NP. followed by a rinse with luke- 
warmLensrins NP. Anylensremoved from 
the eye should be disinfected before being 
reapplied to the eye. The lens should be 


transferred to the glass vial supplied, filed 
three-quarters full with Lensrins NP and 
stoppered with a silicone rubber stopper. 
The vial is then closed with an aluminum 
tear seal, crimped with a crimping too! and 
then boiled for at least fifteen minutes in 
either a boiling water bath or office steri- 
lizer. Allow the lens to cool before remov- 
ingfromthe vial and insertion onto the eye. 


Insertion and Removal Lenses should 
be applied and removed only by the physi- 
cian. All patients should be instructed in 
the technique of removing a lens should 
this become necessary. 


Fitting and Wearing Schedule Patients 
may be fitted with lenses in refracting 
powers ranging from high minus 
(—25.00 D) to high plus (+25.00 D) in 
0.50 diopter steps. These lenses are not 
recommended for use in cases of ame- 
tropia to correct visual acuity. 

The SOFTCON (vifilcon A) bandage lens 
is to be worn continuously, for 24 hours a 
day, following initial application. Patients 
should be followed closely during initial 
stages of treatment. The lens should be 
comfortable and the pain of bullous kera- 
topathy should be relieved. If the lens is 
notcomfortable and pain persists, another 
lens should.be tried for appropriate fit. 
Patients should be examined periodically 
for proper fit of the lens. A healing cornea 
may change in geometric relationship 
between the eye and the lens. Intolerance 
and discomfort experienced during heal- 
ing can usually be eliminated by refitting 
the eye with a different lens. It is not ordi- 
narily necessary to remove the lens from 
the patient's eye at each follow-up visit. 
The lens can be examined on the eye with 
a slit lamp. 


HOW SUPPLIED Each SOFTCON 
(vifilcon A) lensis supplied sterile in a glass 
vial containing sodium chloride solution, 
USP. The label shows base curve, diam- 
eter, refractive power in diopters and 
thickness. 


The following are the common lens 
dimensions available: 


OveralChord 13.5 
Diameters (mm) 14.0 

14.5 
8.7 15.0 


BaseCurves 7.8 
(mm of radius) 8.1 
84 


For lens cleaning or disinfecting, the fol- 
lowing materials are available: 


Lensrins NP: type | glass vials, 5 cc.: sili- 

cone rubber stoppers; aluminum seals; 

crimping tool (available directly from the 
West Co., Phoenixville, Penna 19460— 
Fermpress H 207). 


CAUTION: Federal Law Prohibits Dis- 
pensing Without A Prescription. 


Reference: 1. Data on file, Softcon 
Products, Div., Warner-Lambert Co. 


Softcon Products 
Div., Warner-Lambert Company 
Morris Plains, N.J. 07950 


For further information on any items 
in the Softcon Products line, write to 
Softcon Products Professional Serv- 
ices Dept., 201 Tabor Road, Morris 
Plains, New Jersey 07950. 








Recommend extra wearing comfort for your contact lens patients 
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Three types of people. Yet, like all 
patients, they share a desire for 
contact lens comfort. And now you 
can help them with Barnes-Hind® 
Comfort Drops" . . . the first solution 
to cushion, rewet and clean hard 


contact lenses without removing them. 


For the beginning contact lens 
wearer, Comfort Drops helps bridge 
the critical adjustment perioc many 
new patients experience—and some- 
times don’t get through. For the 
person with an out-of-doors life-style 
who spends time on the tennis court 
or golf course, Comfort Drops helps 
offset the irritating effects of sun and 


wind. And for the patient who works 
in an air-conditioned environment 
all day, Comfort Drops helps combat 
the drying of lenses. It cushions and 
thoroughly rewets for extra 

wearing comfort. 

Comfort Drops provides easy, 
continuous relief from irritation for 
all hard contact lens wearers. 
Recommend Comfort Drops to your 
patients. It really lives up to its name. 


895 Kifer Road 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. 
Sunnyvale, California 94086 


(Contact lene care to fit the natiente non fit 


EPIFRIN® 


(l-epinephrine) ophthalmic solution 
0.25% *, 0.5%, 196, 2% 


Indications: Chronic simple glaucoma. 
Contraindications: Shoufd not be used in patients 
who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute 
attack. 


Warnings: Undesirable side reactions may include: 


eye pain or ache, browache, headache, 
conjunctival hyperemia and allergic lid reactions. 


Adrenochrome deposits in the conjunctiva and 
cornea after prolonged epinephrine therapy have 
been reported. Epinephrine has been reported 
to produce macular edema in some aphakic 
patients and should be used with caution in 
these patients. 


Precautions: Epinephrine in any form is relatively 
uncomfortable upon instillation. However, 
discomfort lessens as the concentration of 
epinephrine decreases. 

Should be used with caution in patients with a 
narrow angle since dilation of the pupil may 
trigger an attack of glaucoma. 





Dosage and Administration: The usual dosage is 1 
drop in the affected eye(s) once or twice daily. 
However, the dosage should be adjusted to meet 
the needs of the individual patients. This is made 
easier with Epifrin available in four strengths. ., 
Note: Protect from excessive light and heat. = 
If the solution discolors or a precipitate forms it 
should be discarded. Not for injection. 

How Supplied 0.2595 strength available in 15 cc. 
plastic dropper bottles. 

0.596, 1.096 and 2.096 in 5 cc. and 15 cc. plastic 
dropper bottles. On prescription only. 








IRVINE, CALIFORNIA 
POINTE CLAIRE, P.Q. CANADA 
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Clinical-Sciences 


Arachnoid Cysts Involving a Portion 


of the Intraorbital Optic Nerve 


Neil R. Miller, MD, W. Richard Green, MD 


өе Two patients were seen. One had 
chronic monocular choked disc, visual 
loss, and optociliary veins; the other had 
optic atrophy and a left-sided fronto- 
. temporal porencephalic cyst. Both pa- 
tients were found on pathologic examina- 
tion to have arachnoid cysts involving a 
localized segment of the intraorbital optic 
nerve. 

(Arch Ophthalmol 93:1117-1121, 1975) 
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rachnoid cysts of the optic nerve 
have been described in associa- 
tion with optic nerve gliomas,’ with 
neurofibromatosis; and with the 
"empty sella" syndrome.’ Cysts near 
the optic chiasm that mimic intracra- 
nial neoplasms have also been ob- 
served.* One case of unilateral choked 
disc with normal visual acuity caused 
by a cyst of the optic nerve has been 
reported.? This report describes two 
patients, one of whom had decreased 
visual acuity, unilateral optie disc 
edema, and optociliary veins, sug- 
gesting a mass lesion surrounding the 
intraorbital portion of the optic 
nerve. The second patient had long- 
standing optic atrophy associated 
with a left-sided porencephalic cyst. 
On pathologic examination, both pa- 
tients were found to have arachnoid 
cysts involving a portion of the in- 
traorbital optic nerve. 


REPORT OF CASES 


Case 1.—A 33-year-old woman was in ex- 
cellent general and ocular health until two 
years prior to admission when she suffered 
a “flu-like” episode, characterized by leth- 
argy, malaise, and low-grade fever. At 
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that time she noted blurred vision in her 
right eye. She was referred by her inter- 
nist to an ophthalmologist who found vi- 
sual acuity of 20/20-1 in both eyes. Visual 
fields demonstrated an enlarged blind spot 
in the right eye (Fig 1). The right optic disc 
was swollen and hyperemic; the left optic 
disc was normal. The patient was hospi- 
talized. Skull x-ray films, tomograms of the 
orbit and optic canals, orbital venogram, 
right carotid arteriogram, and pneu- 
moencephalogram were performed and re- 
sults thought to be normal. 

The patient was followed up at regular 
intervals. During the next two years she 
developed slowly progressive loss of vision 
in the right eye with an enlarging infer- 
onasal field defect (Fig 2 and 3). She was 
readmitted to the hospital where results of 
repeat optic canal tomograms, right ca- 
rotid arteriogram, and brain scan were 
again normal. In view of the patient's pro- 
gressive visual loss in the face of normal 
results of studies for intracranial patho- 
logic findings, it was decided to explore the 
right orbit. 

On admission to the Wilmer Institute, 
the patient's general physical and neuro- 
logic examination results were entirely 
within normal limits. Ocular examination 
revealed best-corrected visual acuity of 
4/200 in the right eye and 20/20 in the left 
eye. Color vision was sharply decreased in 
the right eye and normal in the left. Hertel 
measurements were 15 mm on the right 
and 13 mm on the left with a base of 95 
mm. The pupils were equal and round, with 
the right pupil reacting sluggishly to light 
while the left pupil reacted normally. 


e 
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Fig 1.—Visual fields at onset of visual disturbance with en- 
larged blind spot in field of right eye (case 1). 





20/20 


Fig 3.—Visual fields showing enlargement of inferonasal defect 
in right eye 20 months after onset of visual disturbance (case 


1). 


There was an afferent pupillary defect on 
the right. Extraocular movements were 
full with a 10 prism diopter right exo- 
tropia. Slit lamp examination was normal; 
there were no vitreous cells. Visual field 
examination showed complete loss of field 
in the right eye except for a small tempo- 
ral island. The visual field in the left eye 
was full (Fig 4). Ophthalmoscopy revealed 
pronounced edema of the right optic disc 
with definite optociliary shunt vessels (Fig 
5). The left optic dise was normal. It was 
believed that the patient had a compres- 
sive lesion, probably a meningioma, involv- 
ing the intraorbital optic nerve just poste- 
rior to the globe. 

On the day after admission, the patient 
underwent an orbital exploration via the 
Krónlein approach. The right optic nerve 
was exposed and was noted to be grossly 
enlarged beginning posterior to the globe 
and extending for a length of approxi- 
mately 1 cm. The nerve sheath was incised 
in this area, and a moderate amount of 
clear fluid was seen to escape. Because of 


the fear of an associated tumor process, 
. 
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20/20-1 


20/100 





(саѕе 1). 


bance (case 1). 


the optic nerve was sectioned adjacent to 
the globe as well as posteriorly in the orbit, 
resulting in the removal of a 20 mm section 
of optic nerve that was submitted for path- 
ologic examination. 

Case 2.-А 56-year-old woman was 
known to have a congenital left-sided 
frontotemporal porencephalic cyst. She 
was observed on a number of occasions to 
have stable visual acuity of 20/100 OU 
with bilateral optic atrophy and a right ho- 
monymous hemianopsia. The patient was 
never observed with optic disc edema, and 
was doing well with a functioning cysto- 
atrial shunt in place until January 1970, 
when she suddenly suffered a massive 
hemorrhage into the cyst and died. An au- 
topsy was performed. 


PATHOLOGIC EXAMINATION 
Case 1 


Approximately 1,000 sections, 8u 
apart, were cut through the 1 em area 
of optic nerve involvement. These 
sections*revealed a markedly redun- 





20/40 


Fig 2.—Visual fields demonstrating early inferonasal defect in 
field of right eye 12 months after onset of visual disturbance 
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Fig 4.—Visual fields showing small temporal island of vision re- 
maining in field of right eye two years after onset of visual distur- 


dant dura (Fig 6) with enlargement 
of the subdural and subarachnoid 
spaces and an increase in separation 
of dura, arachnoid, and nerve. The pia 
showed a moderate degree of fibrous 
thickening. There was no evidence of 
neoplastic invasion of nerve or me- 
ninges, and there was no significant 
inflammatory cell infiltration. The op- 
tie nerve showed severe atrophy in 
areas adjacent to the redundant dura. 
This atrophy was characterized by 
prominent reduction in the size of the 
nerve fiber bundles associated with a 
moderate increase in thickness of the 
fibrous pial septae, glial hyper- 
cellularity, and partial demyeliniza- 


tion (Fig 7). Special stains failed to N 


demonstrate the presence of hemo- 
siderin. 


Case 2 Ы 


Examination of the left eye and ор- 
tic nerve revealed a saccular enlarge- 
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4 
Fig 5.—Optociliary vessel at temporal aspect of rignt optic disc Fig 6.—Cross-section of optic nerve approximately 5 mm poste- 1 
(case 1). rior to globe showing redundant dura and widely separated sub- | 
dural anc subarachnoid spaces. Peripheral atrophy of nerve is | 
present (brackets) (case 1) (hematoxylin-eosin, original magnifi- | 
& cation х 18). | 


ment of the optic nerve sheath superi- | 
orly, just adjacent to the globe, that | 
measured 4.5 х4.0 mm (Fig 8). The 


dura was slightly redundant in this 
Fig 7.—Peripheral nerve bundle atrophy with loss of nerve substance and thickened fi- area and the arachnoid showed areas 
brous pial septae adjacent to area of cyst formation and redundant dura (case 1) (Mas- 


son, original magnification x 60). of meningoendothelial cell prolifera- | 


tion. There was a widely dilated sub- 
dural space. The nerve showed severe 
atrophy with wide bands of demyelin- 
ization and diffuse thickening of fi- 
brous pial septae (Fig 9). 


COMMENT 


Only four cases of arachnoid cyst of 
the optic nerve have been reported to 
date, to our knowledge (Table). In 
1964, Wolter and McKenney de- 
scribed a case in which a large arach- 
noid cyst developed from hyperplastic 
meningeal cells proliferating around 
an optic nerve glioma. The cyst 
caused severe proptosis following re- 
moval of the glioma.’ Pathologic ex- 
amination revealed that the cyst was 
lined by hyperplastic proliferating 
arachnoid cells and that the cyst wall 
was supported by scar tissue infil- 
trated by psammoma bodies. This 
cyst developed after remoyal of an 
optie nerve glioma and was probably 
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caused in part by postsurgical scar- 
ring. Holt* described two patients 
with arachnoid cysts of the intracra- 
nial portion of the optic nerve. One of 
the patients had visual field defects 
suggestive of a chiasmal lesion. The 
second patient had unilateral disc 
edema, progressive decrease in vision, 
and an enlarged blind spot on visual 
field examination. Both patients had 
work-ups for neoplasm with negative 
results. 

Recently Smith et al* have reported 
the successful treatment of a choked 
disc due to optic nerve cyst by exci- 
sion of a 1.5x3.0 mm piece of optic 
nerve sheath. One year postopera- 
tively, the patient had 20/20 vision in 
the eye with an "essentially normal" 
optic disc. Decompression of the peri- 
optic meninges has also been used 
with success on seven patients with 
severe papilledema from a variety of 
causes." ê 

Our first patient had a severe de- 
crease in visual acuity in the right 
eye, associated with loss of visual 
field, optic disc edema, and optociliary 
shunt veins, suggesting a compres- 
sive lesion of the intraorbital portion 
of the optic nerve. The clinical diag- 
nosis was that of a probable me- 
ningioma of the optic nerve as it 
emerged from the globe. At surgery, 
although it appeared that the grossly 
visible lesion was entirely cystic in 
nature, fear of an underlying malig- 
nant tumor resulted in the removal of 
approximately 20 mm of optic nerve. 
Careful examination of serial sections 
through the optic nerve and cyst 
failed to disclose the cause of the cyst. 
The fluid in the cyst was not xan- 
thochromic, and stains for hemosid- 
erin were negative, which ruled out 
the possibility of an intersheath hem- 
orrhage causing cyst formation. 

The cause of the patient’s focal op- 
tic atrophy was thought to be secon- 
dary to compression of that portion of 
the optic nerve by the fluid-filled cyst. 
At operation, the optic nerve sheath 
was dilated and firm, and when an in- 
cision was made into the sheath, a 
stream of clear fluid escaped with 
such force that considerable pressure 
must have been present within the 
cyst. 

Recently, Frisen et al,’ have re- 
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Fig 8.—Gross appearance of large cyst of optic nerve sheath adjacent to globe (ar- 


rows) (case 2). 





Fig 9.—Severe optic atrophy with thickening of fibrous pial septae and loss of nerve 
substance in area adjacent to optic nerve sheath cyst (case 2) (hematoxylin-eosin, origi- 
nal magnification х 65). 


ported the value of optociliary veins 
on the optie disc in the diagnosis of 
spheno-orbital meningiomas. These 
veins presumably represent pre- 


existing retinochoroidal anastomotic 
vessels that have become markedly 
dilated as a result of increased pres- 
sure on the optic nerve with impaired 
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Patients Visual 
Age, yr/Sex Acuity 
4/M 20/30 
20/400 
20/20 
20/20 
20/20 
20/100 
20/20 
20/20 
4/200 
20/20 
20/100 
20/100 


Author(s) 


Wolter and 
McKenney! (1964) 
Holt4 (1966) 33/M 


Holt4 (1966) 50/F 


Smith et al3 (1969) 45/F 

Miller and Green 
(1974) 

Miller and Green 
(1974) 


33/F 


56/F 


venous outflow through the central 
retinal vein. This patient had definite 
optociliary shunt vessels (Fig 5) that 
were verified by fluorescein angiogra- 
phy, yet no evidence of meningioma 
was found in the distal perioptic me- 
ninges. Although the wall of the cyst 
had rare meningoendothelial cells, 
there was no suggestion of the type 
of arachnoidal proliferation normally 
seen in association with meningiomas 
and gliomas. We suggest that while 
the triad of optociliary veins, optic 
disc pallor, and visual loss is sugges- 
tive of orbital meningioma, it is by no 
means a pathognomonic triad. 

The second patient had a known 
left-sided porencephalic cyst in the 
frontotemporal region, and had had 
multiple revisions of a cysto-atrial 
shunt before her death from an in- 
tracyst hemorrhage. It was believed 
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Reported Cases of Optic Nerve Cysts 


Visual 
Fields 


Optic 

Discs 
Normal 
Edema 
Normal 
Normal 
Normal 
Edema 
Normal 
Edema 
Edema 
Normal 
Atrophic 
Atrophic 


Nasal quadrantanopsia 
Temporal hemianopsia 
Full 

Enlarged blind spot 
Full 

Enlarged blind spot 
Marked constriction 
Full 

Temporal hemianopsia 
Severe constriction 





that the optic nerve cyst was either 
congenital in origin, or that it repre- 
sented a response to repeated bouts 
of increased intracranial and in- 
tracyst pressure transmitted along 
the vaginal sheaths of the optic 
nerve. 

Whatever the cause of optic nerve 
cysts, it is essential that their exis- 
tence be considered by the surgeon 
about to explore the orbit of a patient 
with unilateral optic disc edema. In 
view of the recent successes in the 
relief of chronically choked discs by 
decompression of the perioptic me- 
ninges, the surgeon aware of this en- 
tity may not only save his patient a 
needless enucleation, but, more im- 
portantly, may dramatically improve 
the patient's visual prognosis with a 
decompression procedure. 


Findings 

Postoperative left intra- 

orbital cyst 
Cyst of left optic nerve 

just anterior to chiasm 
Cyst of left optic nerve 

5 mm posterior to foramen 
Cyst of anterior third 

of left optic nerve 
Cyst of anterior third 

of right optic nerve 
Cyst of anterior 4 mm 

of left optic nerve 


Associated 
Findings 


Optic nerve glioma 


Primary 


None 
None 
Empty sella syndrome 
h/o "'flu-like" episode 


Left frontotemporal 
porencephalic cyst 


Charles E. Iliff, MD, and Robert R. Trotter, 
MD, gave advice and assistance. 
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Hypertrophy With Hyperpigmentation 


of the Retinal Pigment Epithelium 


John J. Purcell, Jr, MD, Jerry A. Shields, MD 


* Fifty-two patients (one bilateral) ex- 
hibiting hypertrophy with hyperpigmen- 
tation of the retinal pigment epithelium 
(RPE) are described. Visual acuity was 
not affected, and the patients were 
asymptomatic. There was no correlation 
with systemic diseases, family history of 
eye disease, associated fundus lesions, 
anterior segment abnormalities, or in- 
traocular pressure. Field defects were 
rarely demonstrated using standard clini- 
cal techniques. 

There were three characteristic loca- 
tions and four characteristic pigmentary 
variations that occurred alone or in any 
combination. The lesions were gray, 
black, or brown. 

The clinical characteristics and histo- 
pathology suggest that hypertrophy with 
hyperpigmentation of the RPE and con- 
genital grouped pigmentation are different 
expressions of a similar condition, with 
the former being focal and the latter mul- 
tifocal. 

(Arch Ophthalmol 93:1122-1126, 1975) 


everal types of benign lesions of 
the ocular fundus may clinical- 

ly resemble uveal malignant melano- 
mas, and such lesions have occasion- 
ally prompted enucleation because 
of their similarity to malignant mela- 
noma. With increasing diagnostic 
acumen, combined with the use of 
clinical aids such as indirect ophthal- 
moscopy, fluorescein angiography, 
and radioactive phosphorus uptake 
studies, pigmented lesions such as 
choroidal nevi, hemorrhage beneath 
the retinal pigment epithelium 
(RPE), and hyperplasias of the RPE 
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are more readily differentiated from 
malignant melanoma.’ Another con- 
dition that is perhaps less well-known 
to ophthalmologists is hypertrophy 
with hyperpigmentation of the RPE.‘ 
This condition, which is probably con- 
genital, has certain characteristic 
features that distinguish it from 
malignant melanoma and other pig- 
mented lesions. During the last six 
years, a number of patients with this 
condition have been referred to the 
Retina Service of Wills Eye Hospital 
for evaluation with the diagnosis of 
possible choroidal malignant mela- 
noma. This report reviews fifty-two 
consecutive patients with hyper- 
trophy of the RPE and points out the 
variable clinical features of this 
condition. 


SUBJECTS AND METHODS 


The files of the Retina Service of 
Wills Eye Hospital from 1967-1973 
were reviewed, and all fundus photo- 
graphs coded as choroidal nevus, 
melanocytoma, hyperplasia of the 
RPE, and hypertrophy of the RPE 
were examined. Only those cases 
meeting the criteria for the diagnosis 
of hypertrophy of the RPE were in- 
cluded. The diagnosis was established 
in each case by observing a well-de- 
lineated, flat, pigmented lesion at the 
level of the RPE. The margins of the 
lesions were smooth or scalloped, and 
the pigmentation within the lesion 
was variable. In some instances, the 
lesion was deeply pigmented and 
fairly round (Fig 1). In other cases it 
had a scalloped margin (Fig 2). Vari- 
able degrees of depigmentation were 
present in some lesions, so that the 
orange color of the choroid was visi- 
ble (Fig 3). Pigmented lesions that 
did not exhibit these characteristics, 
such as hemorrhage beneath the RPE, 
traumatic or inflammatory hyper- 


plasia of the RPE, choroidal nevi, and 
malignant melanomas were not in- 
cluded. A questionnaire was sent to 
the referring physician to determine 
the initial impression, visual acuity, 
intraocular pressure, condition of the 


anterior segment, refractive error, ' 


and any family history of ocular 
disease. The majority of patients 
included had been evaluated with 
fluorescein angiography. Selected pa- 
tients were recalled and studied in 
detail, and visual fields were per- 
formed. Two patients had radioactive 
phosphorus uptake studies (P) and 
electroretinography was performed 
on one patient. The peripherally lo- 
cated lesions were studied with scle- 
ral depression and transillumination. 
The clinical features of this condition 
were reviewed. 


RESULTS 


Fifty-two patients with lesions 
meeting the criteria for the diagnosis 
of hypertrophy with hyperpigmen- 
tation of the RPE were selected. One 
patient had bilateral lesions. Thirty- 
six of the fifty-two questionnaires 
were received from the referring oph- 
thalmologists, and the data was ana- 
lyzed. The referring diagnoses were 
as follows: 

Suspected malignant 

melanoma, 8 

Choroidal nevus, 8 

Unknown pigmented lesions, 12 

Chorioretinal scar, 3 

Retinal detachment, 1 

Hypertrophy of RPE, 4 
The diagnosis was correct in four of 
the cases (11%). The most frequent 
diagnosis was “rule out malignant 
melanoma” or “choroidal nevus.” In 
12 cases the diagnosis was not speci- 


fied, but there was concern over a pig- ` 


mented lesion. 
Forty-five whites and seven blacks 
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Fig 1.—Fairly round, flat, deeply pigmented lesion at level of 


retinal pigment epithelium. 





Fig 3.—Lesion in superior fundus showing increased visibility of 
choroidal vasculature through hyperpigmented areas of RPE. 


were included in the study. There 
were 28 men and 24 women. The right 
eye was involved in 24 cases, the left 
eye in 27, and one case was bilateral. 
None of the patients had visual im- 
pairment attributable to the lesion. 
The intraocular pressure was normal 
bilaterally in all patients. No anterior 
segment abnormalities were present. 
There was no correlation with iris 
color. The age at diagnosis ranged 
from 14 to 86 years, with a mean age 
of 51 years. 

There was no history of systemic or 
ocular disease, ocular trauma, or ab- 
normal birth history. One patient had 
bilateral xanthelasma, and another 
had a congenital brownish-purple pig- 
nientation of the nail of the middle 
finger. Two patients had a family his- 
tory of retinal detachment. Ten had 
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fundus changes such as paving stone 
or lattice degeneration. 

The lesion was found in any area of 
the fundus. In those patients who re- 
turned for examination, it was found 
temporally in 72.2% with an equal 
number of lesions (13) found su- 
pertemporaly and infratemporally. 
Two were located superonasally, three 
inferonasally, four peripapillary, and 
one in the macula. 

The peripapillary cases extended to 
the disc margin (Fig 4). Those cases 
in the periphery of the fundus were 
larger, more variably pigmented (Fig 
5), and extended to and stopped at 
the ora serrata. The most frequent 
type encountered was a single iso- 
lated lesion between the posterior 
pole and the periphery. The lesions 
ranged from less than one to 14 disc 
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Fig 4.—Peripapillary hypertrophy of RPE extending to disc mar- 
gin with undeviated retinal vessels and focal areas of hypopig- 
mentation. 


diameters in size, with larger lesions 
usually located more peripherally. 
Pigmentation variations fell into 
five categories. Eight of 53 of these 
lesions were jet black or gray in ap- 
pearance (Fig 1, 2, and 6). Fifteen ex- 
hibited a “peripheral mottling” with 
visualization of the underlying cho- 
roid (Fig 6). A marginal halo of de- 
pigmentation was seen in eight cases 
(Fig 3 and 7). In 17 cases, we observed 
areas of depigmentation within the 
lesion that superficially resembled the 
lipofuscin in pigmentation seen on 
the surface of some malignant choroi- 
dal melanomas’ (Fig 8). Thirty-two 
cases demonstrated “swiss cheese” 
mottling, characterized by variably 
sized, round to oval, yellow lacunae of 
depigmentation (Fig 9 and 10). There 
was frequently an overlapping of two 
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Fig 5.—Large peripheral area of hypertrophy of RPE with areas 


of hypopigmentation and scalloped border. 





Fig 7.—Marginal halo is seen around periphery of infratemporal 
hypertrophy of RPE. 


Fig 8.—Diffuse orange mottling seen through focal areas of 
hypopigmentation in large hypertrophy of RPE. 


or more of these variations in a single 
lesion. 

Fluorescein angiography revealed 
hypofluorescence of the pigmented 
portions of the lesions and hyper- 
fluorescence caused by transmission 
of choroidal fluorescence through the 
various pigmentary defects (Fig 11 
and 12). 

Visual field studies by kinetic and 
static Goldmann perimetry and tan- 
gent screen examination showed an 
absolute isolated scotoma correspond- 
ing to the lesion in one case of 12 ex- 
amined, while in the others no rela- 
tive or absolute defect was verified. 

Radioactive phosphorus uptake 
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Fig 6.—Isolated area of hypertrophy of RPE with area of ‘‘pe- 


ripheral mottling” inside margins of lesion. 


studies were performed in two pa- 
tients in which a large peripheral le- 
sion was present. No increase in up- 
take of **P was found. 

One patient had a family history of 
retinitis pigmentosa, but the elec- 
troretinogram was normal. 


COMMENT 


In 1956, Reese and Jones* reported 
nine cases of what they called "be- 
nign melanoma of the retinal pig- 
ment epithelium" in which the diag- 
nosis of malignant melanoma had 
been entertained clinically. These 
were described as unilateral, isolated, 
black, sherply demarcated, and flat. 





They varied from one to three disc 
diameters in size. The normal retinal 
vascular pattern was undeviated and 
the pigmentation was uniformly gray 
to black except for occasional small 
nonpigmented areas with sharp bor- 
ders. The lesions were non-progres- 
sive and did not produce visual field 
defects. The eyes were otherwise 
normal. 

Kurz and Zimmerman‘ described 
two similar cases and gave histo- 
pathologic documentation that this 
was a hypertrophy of the individual 
pigment granules and not a true h: 
perplasia of the RPE. They also de- 
scribed the "marginal halo" in one 
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Fig 9.—‘‘Swiss cheese lacunae” of hypopigmentation in darkly 


pigmented hypertrophy of RPE. 


Fig 11.—Infratemporal lesion exhibiting undevated retinal 
vessels, swiss cheese lacunae, marginal halo, and orange mott- 
ling. 


case and showed histologically that 
this represented an area of hypopig- 
mentation of the RPE at the margins 
of the lesion. Buettner’ believed that 
the granules of pigment in the hyper- 
trophic RPE cells may be lipofuscin or 
abnormal melanin granules, but they 
Ша not resemble normal melanin 
granules. Kurz and Zimmerman, how- 
ever, were of the opinion that they 


Arch Ophthalmol—Vol 93, Nov 1975 


lesion. 





Fig 10.—Similar “swiss cheese lacunae” in lightly pigmented 





Fig 12.—Fluorescein angiogram of Fig 11 in arterio-venous 
phase demonstrating hypofluorescence of pigmented portion of 


lesion and hyperfluorescence of hypopigmented areas. 


represented melanin granules.‘ 

In the past, this lesion has occasion- 
ally ied to enucleation because it was 
misinterpreted as a malignant mela- 
noma.’ In a recent study by Shields 
and Zimmerman, however, no cases 
were enucleated as suspected malig- 
nant melanoma. This may indicate 
that ophthalmologists are beginning 
to recognize this lesion as henign, al- 
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though they may not know the pre- 
cise diagnosis. Since only 11% of the 
referring ophthalmologists had the 
correct diagnosis, there must be an 
unfamiliarity with the lesion. Im- 
portantly, 16 of 36 cases were re- 
ferred because the lesion was sus- 
pected to be either a benign nevus or 
a malignant melanoma of the choroid, 
and in 12 other cases it was called an 
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"unknown pigmentéd lesion." 

The differential diagnosis includes 
malignant melanoma,'® choroidal 
nevus,* choroidal melanocytoma,’ 
hyperplasia of the RPE,” sunburst 
lesion of sickle cell disease," hemor- 
rhage beneath the RPE, old chorio- 
retinitis (toxoplasmosis), paving stone 
degeneration, and enclosed oral bay. 

The characteristic configuration, lo- 
cation, and pigmentary variations, 
and the use of fluorescein angiogra- 
phy aid in differentiating this lesion 
from other pigmented fundus lesions. 
The most important lesion in the 
differential diagnosis is malignant 
melanoma of the choroid. This lesion 
may be differentiated ophthalmo- 
scopically from malignant melanoma 
by the lack of elevation, the unde- 
viated retinal vessels, sharp distinct 
margins, and the four characteristic 
pigmentary changes. In hypertrophy 
of the RPE, ultrasound апа *P stud- 
ies are normal, and field defects are 
rarely found by Goldmann perimetry 
or tangent screen examination. Fluo- 
rescein angiography of malignant 
melanoma demonstrates early uptake 
and late staining. 

Choroidal nevi have less distinct 
margins and lie beneath the RPE. 
Hyperplasia of the RPE is associated 
with a history of inflammation or 
trauma, is irregular in outline, and 
may be associated with glial or fi- 
brous tissue. Melanocytomas are usu- 
ally seen on the optic nerve head, are 
elevated, and often leave an irregular 
margin. The sunburst lesion of sickle 
cell disease has irregular feathery 
borders, gliosis, and is seen with the 
characteristic hematologic findings. 
Hemorrhage beneath the RPE may 
be associated with ocular trauma or 
macular degeneration, and has a 
greenish hue with irregular margins. 
This hemorrhage clears with time, 
whereas there is no change in the pig- 
mentation of hypertrophy of the 
RPE. Inactive lesions of toxo- 
plasmosis have areas of bare sclera, 
peripheral pigmentary hyperplasia, 
and frequently have satellite lesions. 

The color of these lesions varies 
from brown to gray to black. The pig- 
mentary variations are quite dis- 
tinctive and frequently occur to- 
gether. The peripheral marginal halo, 
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orange mottling, peripheral mottling, 
and “swiss cheese” variations are 
probably areas of hypopigmentation 
in the retinal pigment epithelium. 
This has been verified histologically 
in the case of the "marginal halo,” 
and the fluorescein pattern of choroi- 
dal transmission in these areas rein- 
forces this assumption. The fluores- 
cein pattern and transillumination 
through the orange mottling differ- 
entiates this lesion from the orange 
lipofuscin deposits over malignant 
melanomas that block choroidal fluo- 
rescence early’ and do not permit 
transmission of light. 

In this study, the racial differential 
corresponds roughly to the distribu- 
tion of blacks to whites in this coun- 
try and in our clinics. The sex, age, 
eye, associated ocular findings, and 
history of ocular or systemic disease 
were not remarkable. The age at 
diagnosis probably reflects the age 
most people commonly have their 
first fundus examination. 

The histopathology of these areas 
of hypertrophy of the RPE has been 
described as a single layer of hyper- 
trophy of the RPE with an increase in 
the concentration of granules within 
the cells. The cause is unknown, but 
most observers agree that this is a 
congenital defect. Parsons” described 
a similar histopathology of congeni- 
tal grouped pigmentation or "bear 
tracks," and more recently this was 
documented by Shields and Tso.’ 
Whether this pigment is lipofuscin 
or melanin has not been established. 
Lowenstein and Steel" described a 
ease of bilateral central grouped 
pigmentation with marginal haloes 
around each lesion similar to the mar- 
ginal haloes seen in these cases. Since 
both hypertrophy of the RPE and 
congenital grouped pigmentation are 
flat pigmented lesions with variable 
degrees of pigmentation, undeviated 
retinal vessels, similar histopathol- 
ogy, and with no evidence of inflam- 
mation, it appears that these are 
different clinical expressions of the 
same condition with the former being 
focal and the latter multifocal. 

Although a field defect was docu- 
mented in one patient corresponding 
to the lesion, in 11 others no defect 
was found using kinetic and static 


Goldmann perimetry and tangent 
screen examination. This was most 
striking in the one macular case that 
was three disc diameters in size and 
had a normal visual acuity, normal 
Amsler grid recording, and absence 
of field defect on multiple examina- 
tions. This corresponds to the absence 
of field defects in Reese's cases* using 
normal clinical techniques, but dif- 
fers from the studies of Buettner, 
who demonstrated field defects with 
the more sophisticated Tubingen 
perimetry.’ 


Terrance L. Tomer, Jean Douglas, and Ruth - 
Reber assisted in this study. 
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‘Report of Two Cases 


:* Acute ocular infections in two adults 
were caused by type 2 herpes simplex 
virus (HSV) (“genital herpesvirus”). One 
patient had an acute blepharoconjunctivi- 
tis, the other an acute keratoconjunctivitis. 
Genital infections had preceded the eye 
infections, and type 2 HSV was isolated 
from the eyes of both patients and from 
the genital lesions of one patient. This 
strongly suggests transmission of type 2 
HSV from the genital site to the eye. 

(Arch Ophthalmol 93:1127-1129, 1975) 


E of the two types of herpes 
simplex virus (HSV) possesses 
distinet antigenic and biologie char- 
acteristics.! Type 1 HSV is recovered 
principally from nongenital sites and 
type 2 HSV (“genital herpesvirus”) 
from genital sites, from which it 
spreads either venereally or from 
mother to newborn infant by way of 
an infected birth canal. Apart from 
its role in genital infections, type 2 
HSV is known to be associated with 
various fetal and neonatal diseases, 
cervical cancer, and chronic neuro- 
logic diseases.?^ 

The role of type 2 HSV in human 
eye infections is not yet fully under- 
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stood. To date, the verified cases of 
type 2 eye infection have beer limited 
to neonates,’ while from the eyes of 
all older patients, type 1 HSV has 
been isolated.^' This paper reports 
the first cases, to our knowledge, of 
ocular infection by type 2 HSV in 
adults. 


REPORT OF CASES 


Case 1.—A 38-year-old man, complaining 
of pain, redness, and discharge in the left 
eye, was referred to the Eye Clinic of the 
University of California, San Francisco. 
One week after a sexual contact in a Cen- 
tral American country, he had noticed a 
vesicle on the skin of the penis. Two days 
later there were more penile vesicles, and 
he had fever and both lymphadenopathy 
and pain in the inguinal regions. Several 
days later the medial canthus of the left 
eye began to itch, and on the following day 
the eye was red and there was some dis- 
charge. 

Idoxuridine drops and ointment were 
prescribed but their administration was 
followed by pain and discomfort in the eye 
and they were discontinued the next day. 
Three days after the termination of the 
idoxuridine treatment, the patient was 
sent to our eye clinic. He denied having 
had any previous “fever blisters” or other 
herpetic infections. 

The conjunctiva of the left eye showed 
moderate congestion and minimal dis- 
charge. There was a moderate papillary 
hypertrophy of both upper and lower pal- 
pebral conjunctivas and a pustular vesicle, 
1 mm in diameter, on the upper lid margin. 
The cornea of the left eye was normal, and 


- Acute Ocular Infection by Type 2 
` Herpes Simplex Virus in Adults 


there was no evidence of preauricular 
lymphadenopathy. It was our impression 
that the lesions of the right eye were less 
severe than those seen in typical primary 
eye infections in children caused by type 1 
HSV. The right eye was unremarkable. 
There were multiple vesicles in various 
stages of development on the skin of the 
penile shaft. 

The patient was treated elsewhere by 
various means, eg, patching and topically 
applied idoxuridine. He did not return for 
follow-up but reported by telephone that 
three weeks after his visit to us his eye had 
recovered completely. 

Herpes simplex virus was isolated from 
specimens taken from the conjunctiva of 
the left eye and from fresh vesicles on the 
penis. Both were type 2 HSV (Table). A 
bacterial culture of the left eye was nega- 
tive. Serum taken on the day of examina- 
tion failed to neutralize either type 1 or 
type 2 HSV in the lowest dilution, 1:5. Se- 
rum taken three weeks later (and sent to 
us by the patient) neutralized type 2 HSV 
in dilutions up to 1:20 but failed to neutral- 
ize type 1 HSV in a 1:5 dilution. The results 
suggested a primary infection of the pa- 
tient with HSV type 2. 

CasE 2.—A 58-year-old woman com- 
plained of periodic pain, redness, and re- 
duced visual acuity in the right eye during 
a period of 16 years. When we first saw 
her, the current episode had persisted for 
ten days. Treatment had consisted vari- 
ously of removal of corneal epithelium, 
idoxuridine, and topically applied cortico- 
steroids, but no treatment had been given 
for the present attack. No obvious triggers 
for herpetic infection were in evidence. 

The patient had a history of severe bron- 
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Right eye of patient 2. Note large den- 
drite. 


chiectasis and ulcerative colitis that re- 
quired treatment with systemically given 
corticosteroids, isonicotinie acid hydrazide, 
benadryl, and antibiotics. Tuberculosis had 
been suspected but never proved. She also 
had had “fever blisters” around the va- 
gina, with the last episode occurring two 
months prior to our seeing her. 

Examination of the affected right eye 
disclosed a large dendrite (Figure), min- 
imal staining of the upper cornea, and an 
associated surrounding epithelial micro- 
cystic edema. There was no corneal sensa- 
tion. It was felt that the lesions were no 
more severe than those in severe cases of 
type 1 HSV infections. 

A thoracic consultant confirmed the 
diagnosis of bronchiectasis, and a gyne- 
cologic consultant believed that the history 
and findings were compatible with HSV in- 
fection of the skin around the vagina. 
Virus could not be isolated from the skin 
lesion, however. 

We removed the affected corneal epithe- 
lium and patched the eye for 72 hours. The 
patient responded well but has had three 
recurrences since then. 

Herpes simplex virus was isolated from 
the right eye and was found to be type 2 
HSV (Table). A bacterial culture of mate- 
rial from the right eye grew a single colony 
of Staphylococcus aureus. The patient's se- 
rum, taken at the time of the first exami- 
nation and again on her second visit (in 
connection with a recurrence nine months 
later), neutralized both type 1 and type 2 
HSV in dilutions of 1:20. 


LABORATORY PROCEDURES 
Collection of Specimens 


For virus isolation attempts, the genital 
lesion or the tarsal conjunctiva of the af- 
fected eye was rubbed firmly with a sterile 
cotton-tipped swab. The swab was then 
placed in a test tube containing 1 ml of a 
cell-culture medium (95% Eagle minimum 
essential medium, 5% heat-inactivated fe- 
tal calf serum, 100 units of penicillin, and 
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Known 
Type 2 
HSV 


Biological Markers 
Plaque formation on 


monolayer of chick 
embryo cells* 

Size of pocks on 
chorioallantoic 
membranet 

Growth in primary 
rabbit kidney cells 
at 40°Ct 





Large 


HSV Isolates 
Case 1 


a OF 
Eye Genital 
Lesion Lesion 


+ 


Large Large 


* —, number of plaques on chick embryo cells equal to number on rabbit kidney cells; 


+, no plaques.’ 


+ Small, pocks less than 0.5 mm average diameter; large, pocks 0.5 mm or greater in 


diameter.!? 


++, cytopathic effects during five-day incubation at 40 C; —, no cytopathic effects during 


same period.".12 


100ug of streptomycin). Paired sera were 
also collected for the titration of neutral- 
izing antibody to both type 1 and type 2 
HSV. 


Isolation and 
Identification of HSV 


We inoculated 0.5 ml of the cell-culture 
specimen into a Vero-cell tube that con- 
tained 0.5 ml of the cell-culture medium, 
incubated the tube at 36 C, and checked it 
daily for cytopathic effects (CPE). When 
we found CPE on more than half of the cell 
sheet, we transferred a sample of the cul- 
ture into a fresh Vero-cell tube and stored 
the remainder at —70C for identification 
and typing. If there were no CPE in the 
original Vero-cell tube or in the two blind 
passages, the culture was considered nega- 
tive for virus. 

Isolates were identified as herpesvirus 
by a standard method of neutralization* 
with specific anti-type 2 HSV-rabbit se- 
rum. 


Determination of Types 
of HSV Isolates 


We determined the type of each isolate 
by means of the three biologic markers we 
now have available. The tests for these 
markers are as follows (Table). 


Plaque Formation 


The plaque-forming ability of HSV iso- 
lates on chick-embryo-cell monolayers is 
compared with their plaque-forming abil- 
ity on rabbit-kidney-cell monolayers (as 
described by Lowry et al). Type 2 HSV 
produces large plaques and titers compa- 
rable to those produced in rabbit kidney 
cells; type 1 HSV fails to produce plaques 
or produces only very few. 


Size of Pocks 


The sizes of the HSV pocks on the cho- 
rioallantoic membrane (CAM) of ten-day- 
old embryonated hens’ eggs are compared 
as described by Nahmias et al.'^ According 
to their method, 0.1 ml of tenfold dilutions 
of HSV isolates are inoculated on the CAM 
by means of the false air-sac technique 
and are then incubated at 35 C for four 
days. By that time type 2 HSV will have 
produced relatively large pocks (average 
diameter of 0.5 mm or greater) and type 1 
HSV relatively small pocks (average 
diameter of less than 0.5 mm). 


Temperature Sensitivity 


Sensitivity of HSV isolates to high tem- 
peratures is studied as described in previ- 
ous articles." Approximately 1,000 50% 
tissue culture infectious doses (TCD,,) are 
inoculated into tubes of primary rabbit- 
kidney cells and incubated at 36 C for two 
hours. The cells are then washed twice 
with 2-ml amounts of phosphate-buffered 
saline solution to remove residual virus, 1 
ml of the culture medium is added, and the 
culture is incubated at 40 C for five days. 
Type 1 HSV produces virus-specific CPE 
during the incubation period; type 2 does 
not. 


Titration of Anti-HSV 
Antibody in Patients’ Sera 


Titers of neutralizing antibody against 
type 1 HSV (VR, strain) and type 2 HSV 
(MS strain) were measured by a standard 
technique.* Twofold dilutions of patient se- 
rum (unheated) were prepared with the 
cell-culture medium in 0.4-ml amounts. The 
virus stock of type 1 or type 2 HSV was di- 
luted with the cell-culture medium, and 
0.4-ml amounts of these dilutions contajn- 
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ing 100 TCD,, were added to each of the 
aforementioned serum dilutions. The mix- 
„(игез were incubated at 36 С for one hour 
and inoculated into Vero-cell tubes, 0.1 ml 
of the mixture to each tube and four tubes 
for each serum dilution. The inoculated 
Vero-cell tubes were incubated at 36 C for 
three days, and the antibody titer of each 
serum was calculated as the highest dilu- 
tion that protected 50% of the Vero-cell 
tubes. 


COMMENT 


Although type 2 HSV has been 
known to cause keratoconjunctivitis, 
chorioretinitis, and visual impairment 
in human neonates,‘ to date no cases 
of type 2 HSV eye infections have 
been reported among older patients. 
The two cases presented here are 
thus, to our knowledge, the first such 
cases to be documented. 

Type 2 HSV usually spreads vene- 
really in adults. Transmission from 
genital sites to extragenital sites, eg, 
to the oral mucosa, has been re- 
ported," however, and we believe that 
the possibility of transmission from 
genital sites to the eye is just as great 
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as from genital sites to the mouth. 
Both of our patients with type 2 HSV 
ocular infection had genital infec- 
tions preceding their eye infections, 
and type 2 HSV was isolated from 
both eye lesions and from one genital 
lesion. 

In recent years, as sexual promis- 
cuity has increased in the United 
States and Western Europe, par- 
tieularly among the young, eye infec- 
tions of venereal origin have also 
increased. They include gonorrheal 
conjunctivitis and inclusion con- 
junctivitis in infants whose mothers 
have had the related genital diseases. 
The incidence of both of these dis- 
eases has also increased strikingly in 
adults.^ Since we have now found 
that oculogenital infection with type 
2 HSV can occur in adults, it would 
seem highly desirable to investigate 
the nature and extent of type 2 HSV 
oeular infection in the general adult 
population. With respect to the exper- 
imen:al disease in rabbits, we found 
in previous studies that type 2 HSV 
strains caused more severe and pro- 
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longed corneal lesions in rabbit eyes 
than type 1 strains. С 

Of the total of, 23 HSV isolates re- 
covered during the past year from the 
eyes of adult patients attending the 
eye clinics of either the Proctor Foun- 
dation or the Department of Ophthal- 
mology at our institution, only those 
from the two patients reported here- 
with were HSV type 2. A higher rate 
of type 2 HSV is to be expected, how- 
ever, as more isolates are recovered 
from the eyes of patients with HSV 
genital infections or histories of such 
infections. In our laboratory we have 
a series of such oculogenital cases cur- 
rently under investigation. 
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The Diagnosis and Management 


of Keratomycoses 


II. Medical and Surgical Management 


Richard K. Forster, MD, Gerbert Rebell, MS 


e Medical management of 61 cases of 
mycotic keratitis, including the use of na- 
tamycin (pimaricine) in 53 cases, resulted 
in successful healing in 46 cases. A final 
visual acuity of 20/40 or better was 
achieved in 25 cases by medical therapy 
alone. 

Thirteen cases were considered medi- 
cal treatment failures, and 11 necessi- 
tated therapeutic surgery. A final visual 
acuity of 20/70 or better was achieved in 
six of these cases, including five of nine 
therapeutic penetrating keratoplasties. In 
four cases, ulceration had progressed de- 
spite natamycin treatment, but fungal cul- 
tures were negative at the time of thera- 
peutic surgery. 

(Arch Ophthalmol 93:1134-1136, 1975) 


ince our report of 18 consecu- 
tive cases of Fusarium solani 
keratitis treated with natamycin, we 
have had the opportunity to examine 
and treat an additional 48 fungal ul- 
cers. Despite considerable experience 
in treating Fusarium keratitis with 
natamycin (pimaricine), there are 
only incidental reports of natamycin 
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treatment of keratitis due to other 
Moniliaceae species, Dematiaceae, 
pigmented fungi, ог yeasts.** 

Prior to the use of natamycin in 
1969, 15 keratoplasties were per- 
formed at the Bascom Palmer Eye In- 
stitute for medical therapy failures of 
fungal keratitis. In 13 cases, active 
fungal disease was eliminated, but 
useful visual acuity was retained in 
only three cases.*^ 

This report examines the results of 
medical and surgical treatment in 61 
recent cases of mycotic keratitis, in- 
cluding 53 cases treated with natamy- 
cin. 


SUBJECTS AND METHODS 
Patients 


During the past five years, 61 cases of 
fungal corneal ulcers have been diagnosed 
at the Bascom Palmer Eye Institute.’ 
These were due specifically to 36 F solani, 
11 others from the Moniliaceae family, 
seven from the pigmented Dematiaceae 
family, and seven yeasts. Two of the cases 
caused by yeasts have been eliminated 
from therapy evaluation because of poor 
follow-up in one case and death in another 
while the patient was on a therapeutic 
regimen. 


Clinical and Laboratory Diagnosis 


Corneal scrapings were obtained from 
all patients. Specimens were stained with 
potassium hydroxide preparation, Gram, 


or Giemsa and examined microscopically. 
Positive cultures on Sabouroud agar, blood 
agar, or in liquid brain-heart infusion 
(BHI) were obtained from all patients. In 
patients who required therapeutic surgery, 
corneal fragments were stained with Go- 
mori methenamine silver (GMS) and PAS, 
and cultures were obtained. Sporulation on 
the original isolation media or after trans- 
fer to specific identification media per- 
mitted identification of all fungi isolated.’ 


Medical Therapy 


Of the 59 fungal corneal ulcers, 53 were 
treated with natamycin, two with ampho- 
tericin B (Fungizone), one with nystatin 
(Mycostatin), two with only topically ap- 
plied gentamicin sulfate, and one with no 
antifungal agent because therapeutic sur- 
gery was performed due to corneal perfo- 
ration. Natamycin, as a 5% suspension, 
was used topically every hour during the 
day and every two hours at night and the 
frequency of application tapered with fa- 
vorable response. Patients were placed on 
a regimen of cycloplegics and acetazola- 
mide (Diamox) if the intraocular pressure 
became abnormally elevated. 


Surgical Therapy 


Thirteen of the 59 patients were consid- 
ered medical treatment failures and re- 
quired surgical therapy. Nine had thera- 
peutic penetrating keratoplasties due to 
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Medical and Surgical Treatment of 59 Cases of Fungal Keratitis 


Medical Therapy 
5 DP Wie, co, wi ec 25% 


Other 
1 (Amphotericin B) 33 29 


No. of Nata- 
Isolate Cases mycin 


Fusarium solani 36 35 


Moniliaceae 10 1 (No anti- 


fungal) 


Dematiaceae 4 
1 (No anti- 
fungal) 


Yeasts 4 


2 (Gentamicin) 


1 (Nystatin) 


Average 

No.of Medical 
Days Therapy 
Treated Successes 


Visual 
Acuity 


3—"cleared" 


5—20/40 or better; 


1—"cleared"' 


17—20/40 or better; 
9—less than 20/40 


2—20/40 or better; 


Medical 
Failures/ 
Surgery 
6/4 TPK;* 
1 Enucleation; 
1 (refused 
surgery) 
5/3 TPK; 
1 Conj. flap 
1 (refused 
surgery) 
1/1 TPK 


Final Visual Acuity} 
20/50; 20/70; 20/80 
1 LTFU; NLP; 
20/70 


20/60; 20/60; CF 3’ 
1/200 


? LP 
20/25 


2—less than 20/40; 


2—"cleared" 


1—20/40 or better; 


1/1 TPK Recent-clear graft 


2—less than 20/40; 


1—"cleared" 


- * TPK indicates therapeutic penetrating keratoplasty. 
t LTFU indicates lost to follow-up; LP, light perception; NLP, no light perception; CF, count fingers. 


impending perforation and treatment fail- 
ure, including one patient who had a perfo- 
rated cornea. One patient required a con- 
junetival flap, and an additional patient 
developed a perforation and clinical en- 
dophthalmitis that required enucleation. 
Two patients who were considered medical 
therapy failures refused recommended 
surgery. 


RESULTS 


The ulcers in forty-six of 59 cases of 
fungal keratitis healed successfully 
with medical therapy, including 41 of 
53 that responded favorably to na- 
tamycin therapy (Table). 


Medical Therapy 


Fusarium solani.—Thirty-five of 36 
ulcers caused by F solani were 
treated with natamycin. Twenty-nine 
healed and six were considered medi- 
cal treatment failures. One ulcer, 
which was treated with amphotericin 
B, “cleared” but was lost to follow-up. 
Of the 29 successfully treated pa- 
tients, 17 achieved a visual acuity of 
20/40 or better; nine patients had less 
than a visual acuity of 20/40 due to 
scarring, cataracts, or fundus abnor- 
mality; three “cleared” but the final 
visual acuity was not determined. Of 
the six cases that were considered 
medical failures, four patients had 
therapeutic surgery, one enucleation, 
and one refused surgery and the ulcer 
eventually healed, with 20/70 visual 
result after a cataract extraction. 

Other Moniliaceae.—Ten of 11 ul- 


ers caused by other nonpigmented 
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fungi, including other species of Fu- 
sariwm, were treated with natamy- 
cin. Five healed, and a visual acuity 
of 20/40 or better was obtained in 
four cases. One additional ulcer 
healed without use of specific anti- 
fungals. Five cases were considered 
medical therapy failures; four of 
these patients received therapeutic 
surgery and one refused a recom- 
mended conjunctival flap. 

Dematiaceae.—Four of seven ulcers 
caused by pigmented, dematiaceous 
fungi were treated and healed with 
natamycin therapy. Two additional 
cases were initially treated with topi- 
cally applied gentamicin and, since 
they were making favorable progress 
at the time of culture growth, they 
were maintained on a regimen of 
gentamicin alone. One patient had a 
perforated cornea that required ther- 
apeutic keratoplasty; a final vision of 
20/25 was obtained after 45 months. 

Yeasts.—Four of five cases of kera- 
titis caused by yeasts (Candida albi- 
cans) were treated successfully with 
natamycin; the other was treated 
with nystatin. Keratitis that devel- 
oped in a deep abscess in an aphakic 
patient who wore a soft lens required 
therapeutic keratoplasty because of 
an impending perforation after one 
week of natamycin therapy. 


Medical Failures 
and Therapeutic Surgery 


Of the 13 medical therapy failures, 
nine underwent therapeutic pene- 
trating keratoplasty. All nine op- 
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erations were successful in halting 
the disease process. Five patients 
achieved 20/70 or better visual acuity, 
two presently have clear grafts with 
less than 20/70 visual acuity, one was 
lost to follow-up, and one developed a 
cloudy corneal graft. One of the five 
with 20/70 visual acuity has a small 
eccentric cloudy graft. 

In three cases, despite progressive 
ulceration and threatened perfora- 
tion, cultures at the time of kerato- 
plasty were negative, although two of 
the three had hyphae seen on histo- 
pathologic examination. An addi- 
tional case, caused Бу F episphareria, 
had negative cultures but degen- 
erated hyphal forms occurred histo- 
pathologically at the time of thera- 
peutic conjunctival flap. 

A F solani ring ulcer progressed to 
perforation and apparent endophthal- 
mitis and required enucleation. This 
was the only eye lost in this series. 

Two patients refused recommended 
surgery. One, whose keratitis was due 
to F solani achieved a visual acuity of 
20/70 after healing and a cataract ex- 
traction. The other had progressive 
ulceration, elevated intraocular pres- 
sure, and a staphyloma caused by Al- 
lescheria boydii and refused a con- 
junctival flap. 

Therefore, of 52 carefully observed 
cases of culture-proved fungal kera- 
titis, there were 46 medical treatment 
successes. Twenty-five obtained a vis- 
ual acuity of 20/40 or better, 13 less 
than 20/40, and eight “cleared.” Of 
13 medical treatment failures, six 
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achieved a’ visual acuity of 20/70 or 
better, and ten of 11 therapeutic sur- 
gical procedures were successful in 
arresting the disease process. 


COMMENT 


This report further evaluates and 
confirnts the successful treatment of 
F solani keratitis with natamycin 
and examines a more variable re- 
sponse in less homogeneous ulcers 
caused by other fungal groups. 

Six of 29 F solani cases were con- 
sidered failures of natamycin ther- 
apy. Only two of the six patients had 
received topical applications of 
steroids after the development of 
symptoms but before definite fungal 
diagnosis, and four received topical 
applications of antibiotics. Repeat 
scrapings or cultures at the time of 
keratoplasty did not suggest second- 
ary bacterial infection. Cultures of 
three of four keratoplasty specimens 
were negative, but two had hyphal 
forms seen pathologically, which sug- 
gests that natamycin rendered the 
fungi nonviable, but that other as yet 
undetermined factors accounted for 
progressive ulceration. 

The other isolates from the Moni- 
liaceae family were less homogeneous 
in clinical manifestation and response 
to treatment, and were fewer in num- 
ber. The 11 cases varied in severity, 
depth of corneal involvement, and 
time before institution of therapy. 
The five fungal ulcers that healed 
with natamycin therapy included su- 
perficial ulcers in which diagnosis 
was confirmed and treatment started 
within 11 days of onset of symptoms, 
with initial visual acuity of 20/300 or 
better, and no prior steroid usage. 
Five ulcers failed to respond to medi- 
cal treatment, including two cases of 
impending perforation and required 
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therapeutic penetrating keratoplasty 
after only one and three days of na- 
tamycin treatment. Poor penetration 
of natamycin probably accounted for 
failure of treatment in a deep stromal 
abscess. A fourth patient who was 
classified as a medical failure case had 
received systemic steroids, which 
probably modified the response. One 
case of keratitis caused by F 
episphaeria progressively worsened 
despite natamycin therapy. The ulcer 
remained superficial, was not treated 
with steroids, and required a thera- 
peutic conjunctival flap after 30 days 
of treatment. The culture of the su- 
perficial keratectomy specimen was 
negative, despite an abundance of su- 
perficial degenerated hyphal forms 
seen histopathologically. 

The dematiaceous ulcers were less 
severe and responded well to natamy- 
cin therapy. One patient, however, 
had a perforated cornea. Two ulcers 
healed without antifungals by de- 
bridement and gentamicin alone. Our 
experience suggests that if they are 
diagnosed early and are not aggra- 
vated by steroid therapy, the dema- 
tiacious ulcers offer a favorable prog- 
nosis. 

Despite previously “sick” eyes and 
the prior use of steroids in two cases, 
ulcers caused by yeasts failed to re- 
spond to medical management in only 
one case. The many variables make it 
difficult to assess the efficacy of na- 
tamycin therapy in this group. 

The results of therapeutic surgery 
in this series were more favorable 
than in our previous ехрегіепсе."* 
The observation that cultures were 
negative in four cases while histo- 
pathologic findings demonstrated hy- 
phal forms suggests that natamycin 
was successful in rendering the fungi 
nonviable prior to surgery and that 


other factors account for progressive 
ulceration. The visual results suggest 
that persistence of antifungal medi- 
cal therapy prior to therapeutic sur- 
gery may improve the visual outcome. 


This study was supported in part by Public 
Health Service grant 5 R01 EY00674-2 from the 
National Eye Institute, Fight for Sight grant G- 
457, and grants from the United Health Founda- 
tion of Dade County, the Florida Lions Eye 
Bank, and the Flournory and Mae Knight Clark 
Research Fund. 

Manuel Solis and Blanca Montero provided the 
histopathology preparations. Maria Suerio and 
Mary G. Wirta provided technical assistance. 


Key Words.—Fungal keratitis, keratomy- 
coses, Fusariwm solani, Moniliaceae fungi, 
Dematiaceae fungi, yeasts, natamycin (pi- 
maricine) therapy, medical treatment fail- 
ures, therapeutic surgery, therapeutic 
keratoplasty, conjunetival flap, histopa- 
thology. 


Nonproprietary Name 
and Trademark of Drug 


Gentamicin.—Garamycin. 


References 


1. Jones DB, Forster RK, Rebell G: Fusarium 
solani keratitis treated with natamycin (Pimari- 
cin): Eighteen consecutive cases. Arch Ophthal- 
mol 88:147-154, 1972. 

2. Newmark Е, Ellison AC, Kaufman HE: Pi- 
maricin therapy of Cephalosporium and Fusa- 
rium keratitis. Am J Ophthalmol 69:458-466, 
1970. 

3. Polack FM, Kaufman HE, Newmark E: 
Keratomycosis: Medical and surgical treatment. 
Arch Ophthalmol 85:410-416, 1971. 

4. Wind CA, Polack F: Keratomycosis due to 
curvularia lunata. Arch Ophthalmol 84:694-696, 
1970. 

5. Jones DB, Sexton R, Rebell G: Mycotitis 
keratitis in south Florida: A review of thirty- 
nine cases. Trans Ophthalmol Soc UK 89:781-797, 
1969. 

6. Sanders N: Penetrating keratoplasty in 
treatment of fungal keratitis. Am J Ophthalmol 
70:24-30, 1970. 

7. Forster RK, Rebell G: The diagnosis and 
management of keratomycoses: I. Cause and 
diagnosis. Arch Ophthalmol 93:975-978, 1975. 


Keratomycoses 11—Еогѕїег & Rebell 





With the KOWA SL-2 


zoom fiberlite slit lamp microscope ~- 


KOWA's new SL-2 offers you new sophistication in 
every important way. The brilliant quartz-halogen 
light is directed where you want it by cool optic 
fibers. In fact, the whole lamp goes where you want it, 
as its 3.3 165. lets you single-handedly take it into the 
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and has quite a track record. 


Chloroptic acts against a broad spectrum of 
gram-positive and gram-negative organisms. 
Its antibacterial activity is broader than that 
of polymyxin, neomycin, bacitracin or sulfa. 

In the treatment of superficial ocular bacterial 
infections due to chloramphenicol-susceptible 
organisms, Chloroptic continues to show dra- 
matic results. An infected eye may often respond 
within 24 hours. In fact, if you don't see signs 
ofimprovement in 3 days, we suggest you con- 
sider alternate therapy. 

With about 2 million bottles and tubes used, 
Chloroptic's effectiveness and safety are a mat- 
ter of record. A record distinguished by a remark- 
able absence of serious side effects. And unlike 
other chloramphenicol solutions, Chloroptic 
remains stable for 12 months at room tempera- 
ture. Thus you are further assured of proper 
potency during the treatment period. 

Prescribe Chloroptic in either solution or 
ointment form. Both are guaranteed stable and 
sterile. 





€Chloroptic 


(chloramphenicol) 


Works in З days- or change therapy! 


CHLOROPTIC* (chloramphenicol 0.5%) ophthalmic solution 


Indications: For the treatment of superficial ocular infections involv- 
ing the conjunctiva and/or cornea caused by chloramphenicol- 
susceptible organisms. 


Contraindications: Contraindicated in patients who are hyper- 
sensitive to chloramphenicol. 


Warnings: As with other antibiotics, prolonged use may result in 
overgrowth of non-susceptible organisms. If superinfection occurs, 
or if clinical imprevement is not noted within a reasonable period, 
discontinue use and institute appropriate therapy. Sensitivity reac- 
tions such as stinging, itching, angioneurotic edema, urticaria, 
vesicular and maculopapular dermatitis may also occur in some 
patients. Systemic chloramphenicol has been known to produce 
bone marrow hypoplasia, depression or erythropoiesis, and aplastic 
anemia, and gisual disturbances. One case of bone marrow hypo- 
plasia has been reported after prolonged (23 months) use of an 
ophthalmic solution. 
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Myotonic Pupils in 


Charcot-Marie-Tooth Disease 


Successful Relief of Symptoms With 0.025% Pilocarpine 


John L. Keltner, MD; Charles N. Swisher, MD; Andrew J. Gay, MD; Robert S. Hepler, MD 


ө Twenty-seven members of a family 
with dominantly inherited Charcot-Marie- 
Tooth disease (CMTD) were examined. 
Fifteen members had CMTD and 13 of 
these had varying amounts of myotonic 
pupillary abnormalities similar in some 
ways to Adie tonic pupil syndrome. Those 
with graver neurologic disease showed 
greater pupillary abnormalities. Ten of the 
15 patients had pupillary constriction with 
methacholine chloride (Mecholyl) and 
some of these had extensive iris atrophy. 
Several affected patients received symp- 
tomatic relief from 0.025% pilocarpine. 

Seven other patients with CMTD who 
were not related to our initial family were 
checked for myotonic pupils; two had 
findings similar to our initial family. 

Pupillary abnormalities in certain pa- 
tients with CMTD appear secondary to a 
parasympathetic denervation of the iris 
sphincter and ciliary muscle, as shown by 
a positive methacholine test, and proba- 
bly represent part of the autonomic 
nervous system dysfunction associated 
with the polyneuropathy in CMTD. 


(Arch Ophthalmol 93:1141-1148, 1975) 


Submitted for publication Aug 2, 1974. 

From the departments of ophthalmology and 
neurology and the Edward Mallinckrodt Depart- 
ment of Pediatrics, Washington University 
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ment of Ophthalmology, Jules Stein Institute, 
University of California at Los Angeles School 
of Medicine. Dr. Keltner is now with the Yale 
University School of Medicine, New Haven, 
Conn, and Dr. Swisher is now with the Univer- 
sity of North Carolina School of Medicine, Chapel 
Hill, NC. 

Read before the Ninth Pupil Colloquium, Iowa 
Tity, Iowa, May 31, 1975. 

Reprint requests to Department of Ophthal- 
mology, Yale University School of Medicine, 
New Haven, CT 06510 (Dr. Keltner). 
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he peroneal muscular atrophy of 

Charcot-Marie-Tooth disease 
(CMTD) was first described in 1886. 
Argyll-Robertson pupils in appar- 
ently syphilis-free individuals with 
CMTD were described by Dubreuilh: 
in 1890, and again by Halliday and 
Whiting? in 1909. It became well rec- 
ognized, later, that miotic Argyll- 
Robertson-type pupils were not in- 
frequently associated with CMTD* 
and, іп 1948, André-van Leeuwen’ 
used the term “familial heredo- 
generative Argyll-Robertson pupils” 
to describe them. In 1946, this 
same author and his associate 
Moreau* described the “typical pu- 
pillotony” found in certain patients 


with CMTD. These patients, instead 
of miotie Argyll-Robertson-type pu- 
pils, had pupils 3 to 5 mm in diameter 
with poor reaction to light and with 
tonic contraction on convergence. 

Autonomic nervous system dys- 
function is now well recognized in 
CMTD.'* Jammes’ described auto- 
nomic nervous system disturbances 
and pupillary abnormalities in four 
patients with CMTD. His patients ap- 
parently had miotic pupils as a result 
of involvement of the sympathetic 
nervous system. 

We are reporting a large family of 
CMTD patients with myotonic pupils 
due to probable parasympathetic ner- 
vous system lesions. 


Table 1.—Eye and Central Nervous System (CNS) Class of CMTD Patients 


CNS Class 


1. Severity of affliction from CMTD at time of examination 
A. Normal patient without evideace of disease 
B. Early or late onset of CMTD with relatively mild disease; loss of deep tendon 


reflexes with mild muscle weakness 


C. Late onset of CMTD (onset after age 6 years) with severe affliction from disease; 
loss of deep tendon reflexes with severe muscle weakness 

D. Early onset of CMTD (onset before age 6 yrs) with severe affliction from disease; 
loss of deep tendon reflexes with severe muscle weakness 


Eye Class 


11. Severity of pupillary abnormality 


A. Normal pupil to slight thinning of iris 


B. Poor to sluggish pupillary response to light and/or accommodation with premature 
presbyopia by Prince rule measurements and/or iris atrophy 

C. Same conditions as (B) plus a positive response to one drop of 2.5% methacholine 
(Positive response if pupil constricted more than 1 mm; questionably positive 
response if pupil constricted 0.5 mm to 1.0 mm) 

D. Same conditions as (B) and (C) with no pupillary response to light and/or 


accommodation 
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Table 2.—27 Members 



































Visual Acuity Accommodation, D Age Slit Pupilfi 
MM MM M—————Àá Lamp - 
| Patient — Eye ^ Distance _  NearVision" Range Amplitude Accommodation Асма — Exam — 1 
A OD 20/20—1 4P 2.75-3.50 0.75 65 60 Not done Poo! 
OS 20/20—1 4P 2.75-3.50 0.75 65 Not done Poor 
2 OD 20/20—1 АР 2.75-4.00 1.25 58 58 Not done Norr 
Os 20/20 4P 2.50-4.00 1.50 57 Not done Norr 
3 OD LP Retinal „=з RA 42 Moderate Non 
detachment 0 75 diffuse None 
OS 20/50 0 atrophy 
OU 
4 OD 20/20—2 8P 2.75-6.00 3.25 46 36 Iris atrophy Non: 
OS 20/30—1 12P 3.00-5.00 2.00 54 OD, great- Non 
er OS 
5 OD 20/30—2 with pH 6P 2.75-3.50 0.75 65 54 Not done Non: 
08 20/30—3 with pH 5P 2.75-3.75 1.00 60 Not done Non 
6 OD 20/20—2 АР 3.50-7.00 3.50 45 32 Not done Po 
OS 20/20—1 АР 3.00-6.00 3.00 46 Not done Poor 
7 OD 20/20—1 АР 2.75-7.00 4.25 41 37 Not done Poor 
OS 20/20—1 АР 3.25-8.00 4.75 39 Not done Poor 
8 OD 20/20—1 АР 3.50-10.00 6.50 32 27 Not done Norr 
OS 20/20—2 4P 3.50-9.50 6.00 34 Not done Norr 
9. OD 20/20—1 4p 3.25-9.50 6.25 32 25 Not done Norr 
OS 20/20—1 4P 3.00-9.00 6.00 34 Not done Norn 
10 OD 20/20 3.00-11.00 8.00 26.5 16 Slight iris - Poor 
OS 20/20 3.00-9.00 6.00 34 atrophy OU  - Poor 
11 OD 20/30--2 4P 3.25-15.00 11275 15.5 6 Slightly Poor 
OS 20/30--2 4P 3.25-15.00 11.75 15.5 ovoid Poor 
pupils 
12 OD Not taken 3.00-19.00 16.00 5 5 lris Poor 
Os Not taken 3.00-19.00 16.00 5 atrophy OU Род! 
13 Ор Not taken Not taken ates a 4 Flat iris 5; 
OS Not taken Not taken pate "e temporally Poor 
OU 
14 OD Not taken Not taken A T 21⁄2 Not done Norr 
Os Not taken Not taken TT erai Not done Norr 
15 OD 20/30 with pH 4P 4.50-10.00 5.50 35 15 Ectopic None 
OS 20/30 with pH 4P 4.50-9.00 4.50 40 pupil Nont 
OU 
16 OD 20/20—1 АР 2.75-12.00 9.25 22.5 10 Not done ' None 
OS 20/20—1 АР 2.75-12.00 9.25 22.5 Not done Non 
17 OD 20/30+3 4P 4.00-15.00 11.00 17.5 T Not done Poor 
OS 20/30 with pH 4P 3.75-12.00 8.25 25 Not done Non 
18 OD Not taken Not taken Gai ЖҮ, 2 Not done Nort 
OS Not taken Not taken ais v Not done Nort 
19 OD 20/30+2 4P 3.50-15.00 11.50 16 T Not done Nor 
OS 20/30+2 АР 3.50-15.00 11.50 16 Not done N 
20 OD 20/20—1 АР 3.00-15.00 12.00 12 11 Not done Nort 
OS 20/20—1 4P 3.00-15.00 12.00 12 Not done Nori 
21 OD 20/20 4P 3.00-12.00 9.00 23 13 Not done Norr 
Os 20/20 АР 3.00-12.00 9.00 23 Not done Norr 
22 OD 20/20 4P 3.25-11.00 7.15 27.5 18 Not done Norr 
OS 20/20 4P 4.00-10.00 6.00 34 Not done Nort 

























OD 20/20 3.00-14.00 7/2 lris Nor 
OS 20/20 АР 3.00-14.00 11.00 17.5 thinning No 
OU 
24 OD Not taken Not taken 11⁄2 Not done 





Os Not taken Not taken | | | : ; À Not done Non 
25 OD 20/20 АР 3.00-14.00 11.00 17.5 915 Not done Nor! 


27 OD Not taken Not taken ma "m 5 Not done N 
OS Not taken Not taken xs ads Not done No 





* P indicates point. 
+ See Table 1 for class designations. 
+ Patient reported being able to read better. e 
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teaction Pupil Size Pupil Size 
EE Before Methacholine 30 Minutes After Methacholine Eye CNS 
lear Stimulus Methacholine, mm Instilled Methacholine, mm Reaction Class} Class} Eye Symptom 
Poor tonic 3.0 OD 1.5 Positive 
reaction 3.0 OS 1.5 Positive с В 
Normal 4.0 OD 4.0 Negative A A 
Normal 4.0 Not tested 
None 48 Ор 43 Positive? D с OS dilated incompletely 
None 43 OS 3.8 Positive? with cocaine, 1961 
None 6.0 OD 4.0 Positive D с Photophobia in bright sun; 
Nene 7.5 OS 4.5 Positive reading glasses since 
age 30 years 
Poor 3.0 OD 1.5 Positivet C с 
Роог 3.0 OS 1.5 Positive 
Poor 3.0 Not tested С C Mild photophobia; reading 
Poor. 4.5 os 3.0 Positive glasses at age 31 years 
Poor tonic 5.0 OD 4.0 Positive? C B Sensitive to light; 
reaction 3.5 OS 3.0 Positive? bifocals at age 35 
Normal 3.0 OD 3.0 Negative A A 
Normal 3.0 Not tested 
Normal 4.0 OD 4.0 Negative A A 
Normal 4.0 Not tested 
Poor 5.0 OD 5.0 Negative B C Mild photophobia 
Poor 5.0 OS 5.0 Negative 
Poor 6.0 OD 6.0 Negative B B 
Pgor 60 Not tested 
Poor 7.0 Not tested 7.0 Negative B B 
Poor 7.0 OS 
Normal 8:5 ор 15 Positive C D 
Normal 4.0 OS 2.0 Positive 
Normal 4.0 Not tested A? B 
Normal 5.0 OS 5.0 Negative 
None 4.5 OD 3.0 Positive D B 
None 2.5 Not tested 
Poor tonic 4.5 OD 3.0 Positive с B 
reaction 3.5 OS 3.5 Negative 
Poor tonic 2.5 OD 2.0 Positive? C C 
reaction 4.0 OS 3.0 Positive? 
Ormal 4.0 OD 4.0 Negative A A 
ormal 4.0 Not tested 
ormal 4.5 OD 4.5 Negative A or B? B 
ormal 4.5 Not tested 
ormal 4.5 OD 4.5 Negative A A 
ormal 4.5 Not tested 
ormal 5.0 OD 5.0 Negative A? A 
ormal 5.0 Not tested 
ormal 4.5 OD 4.5 Negative A? A 
ormal 4.5 Not tested 
ormal 4.0 OD 4.0 Negative A? A 
ormal 4.0 Not tested 
ormal 3:5 OD 3.5 Negative A A 
ormal 3.5 Not tested 
Normal 3.0 OD 3.0 Negative A? A 
prmal 3.0 Not tested 
ormal mæ 3.0 OD 3.0 Negative A? A 
ormal 3.0 Not tested 
ormal 5.0 OD 5.0 Negative A A 
ormal 5.0 Not tested 
e 
. e 
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Fig 1.—Family tree through six generations with CMTD documented in five generations. 


METHOD 

Twenty-seven patients from a family 
with numerous members affected with 
CMTD were examined. In an effort to de- 
termine if the pupillary abnormalities 
were seen in other families with CMTD, 
we examined seven patients with CMTD 
who were not related to our initial family. 
Only two of these seven patients were re- 
lated and they were brothers. 

Whenever possible, all of the following 
tests were performed. The best corrected 
visual acuity for distance and near vision 
was recorded under standard conditions. 
Amplitude and range of accommodation 
were measured with the Prince rule and a 
+ 3.00 diopter sphere over the best 
corrected visual acuity. Pupillary responses 
{о а bright pocket flashlight were recorded. 
Pupillary accommodative responses were 
noted during measurement of accommoda- 
tion with the Prince rule. In addition, 
pupillary accommodative responses were 
tested by having the patient visually follow 
the movement of his thumb to his nose. 
Funduscopic and slit lamp examination 
were performed. A neurologic examination 
was carried out to determine the severity 
of CMTD. While looking through a + 10.00 
D lens of an ophthalmoscope and using just 
enough illumination to see the markings of 
a millimeter ruler and the pupillary border, 
the pupil size was measured. Then, 0.05 ml 
of 2.5% methacholine chloride (Mecholyl) 
was instilled in one eye without prior drops 
or corneal manipulation and the pupil size 
was measured at 30 minutes, using the 
same illumination and other conditions as 
for the inifial examination. If indicated, 
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the same procedure was subsequently 
carried out on the other eye. A positive 
response to 2.5% methacholine was consid- 
ered a pupil that constricted more than 1 
mm at the end of 30 minutes. A ques- 
tionable positive response was considered a 
pupil that constricted 0.5 to 1.0 mm at the 
end of 30 minutes. Because of the possi- 
bility of a slight error in measuring pupil- 
lary changes, only pupillary constriction of 
more than 1 mm was considered definitely 
positive. (However, it should be noted that 
none of the unaffected family members 
had any pupillary constriction to metha- 
choline.) An effort was made to correlate 
the severity of the disease with the degree 
of pupillary disease (Tables 1 and 2). 

Several patients with a poor pupillary 
response to light and to accommodation, 
premature presbyopia, and photophobia in 
bright sunlight were given a trial of .025% 
pilocarpine. 


REPORT OF CASES 


Twenty-seven members of a family 
known to have dominantly inherited 
CMTD for five generations were studied 
(Group 1) (Fig 1). The initial family mem- 
ber (case 4) was seen in the Department of 
Ophthalmology, Division of Neuro-Oph- 
thalmology, Washington University School 
of Medicine (McMillan Eye Hospital, 
Barnes Group) because of symptoms re- 
lated to premature presbyopia and photo- 
phobia in bright sunlight. 

Case 3.—This patient is the brother of 
the patient reported in case 4. Patient 3 is 
a 42-year-old man who has had CMTD 
since his early teens. At age 30 years, he 


fell off his back porch, hit his head, and 
was hospitalized. Neurologic examination 
showed weakness and wasting of the distal 
muscles of both arms and legs. There was 
impairment of joint position and vibration 
sense in the distal parts of the lower ex- 
tremities. All deep tendon reflexes were ab- 
sent, except for a triceps jerk. Pupil size 
was 6 mm OD and 4 mm OS and both pu- 
pils were fixed and unresponsive to light 
and to accommodation. VDRL test for 
syphilis gave negative results. Pupillary 
abnormalities were not explained. 

At age 42 years, this patient was exam- 
ined by one of us (R.S.H.). History dis- 
closed that two years previously, the pa- 
tient had had a cataract removed from his 
right eye with subsequent retinal detach- 
ment that he refused to have repaired. 

Our initial examination showed the pa- 
tient's visual acuity to be light perception 
in the right eye, and 20/50 with correction 
(+4.25 1/75 х 145^, with a + 3.75 reading 
ADD) in the left eye. Amplitude of accom- 
modation appeared to be absent in the left 
eye. Slit lamp examination showed both 
corneas with dense Krukenberg spindles 
and substantial pigment in the inferior an- 
gles. There was moderately diffuse atrophy 
of both irides. Intraocular pressures mea- 
sured 25 mm Hg OD and 16 mm Hg OS. 
The pupils were not responsive to light or 
near stimulus and, before methacholine 
administration, measured 4.8 mm OD ant 
4.3 mm OS. After methacholine adminis- 
tration, pupil sizes were 4.3 mm OD and 3.8 
mm OS. (Only this patient had pupillary 
responses measured by infrared pupillog- 
raphy. This measurement was performed 
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by R. S. Н.) Fundus examination demon- 
strated a total retinal detachment in the 
right eye. The left fundus was normal. 

Case 4.—A 36-year-old man has had 
CMTD since his early teens. He began to 
wear reading glasses at age 30 years and 
had to wear sunglasses constantly out-of- 
doors. His eye examination disclosed an 
uncorrected visual acuity as follows: (OD) 
distance, 20/20-2; near vision, J-5 (8 
points); (OS) distance, 20/30-1; near vision, 
J-8 (12 point; patient remarked that he was 
unable to focus) Prince rule showed 
range of accommodation in the right eye of 
2.75 to 6.00 D and an amplitude of accom- 
modation of 3.25 D, equaling an age 
equivalent of 46 years. His left eye range 
of accommodation was 3.00 to 5.00 D with 
an amplitude of 2.00 D equaling an age 
equivalent of 54 years. He had a small ex- 
ophoria. His pupils measured 6 mm OD 
and 7.5 mm OS. There was little or no pu- 
pillary response to light or to accom- 
modation. Slit lamp examination disclosed 
notable bilateral atrophy and thinning of 
the irides, greatest in the left eye. Visual 
fields, results of funduscopy, and results of 
the remainder of the eye examination were 
normal. Neurological examination showed 
wasting and weakness of the lower ex- 
tremities giving a “stork-leg” appearance, 
foot-drop, and a steppage gait. There also 
was impairment of joint position, vibration 
sense in the distal parts of both lower ex- 
tremities, and absent ankle jerks. 

Then, 0.05 ml of methacholine chloride 
solution was instilled in both eyes on sepa- 
rate occasions. Before methacholine ad- 
ministration, pupil size (Fig 2, top) and 
uncorrected visual acuity were as follows: 
(OD) pupil size, 6.0 mm; visual acuity, 20/ 
20-2; (OS) pupil size, 7.5 mm; visual acuity, 
20/30-1. After methacholine administra- 
tion, pupil size (Fig 2, bottom) and uncor- 
rected visual acuity were as follows: (OD) 
pupil size, 4.0 mm; visual acuity, 20/20-1; 
(OS) pupil size, 4.5 mm; visual acuity, 20/ 
20. 

On a different occasion, 0.025% pilocar- 
pine hydrochloride was instilled in both 
eyes. Before pilocarpine administration, 
results were as follows: (OD) uncorrected 
visual acuity for distance was 20/20-2 and 
for near vision was J-5 at 13 inches, pupil 
size was 6.0 mm; (OS) uncorrected visual 
acuity for distance was 20/30-1 and for 
near vision was J-8 at 13 inches, pupil size 
was 7.5 mm. After one drop of pilocarpine 
was instilled, results were as follows: (OD) 
Uncorrected visual acuity for distance was 
20/20-1 and for near vision was J-1 at 18 
inches, pupil size was 2.0 mm; (OS) uncor- 
rected visual acuity for distance was 
20/25+3 and for near vision was J-1 at 18 
inches, pupil size was 2.0 mm. 

The patient was given a trial of 0.025% 
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Fig 2.—Top, Patient 4. Note large pupil size prior to instillation of 2.5% methacholine 
solution. Bottom, Patient 4. Pupils 30 minutes after instillation of 0.05 ml of 2.5% 


methacholine solution in both eyes. 


pilocarpine instilled in both eyes every 
four hours as needed. One week later, he 
was consulted to see how he liked the eye 
drops. He called them “miracle drops” and 
stated that since using the drops, he had 
thrown away his sunglasses and his read- 
ing glasses, and could read fine Bible print 
that previously he was barely able to read 
with his glasses. He noted some dimness of 
vision at night around the house, but said 
he had no problem with driving. Bright 
lights no longer bothered him. The patient 
has continued to use pilocarpine for the 
past two years. 

Patients 11, 12, 18, and 14 are the chil- 
dren of the patient described as patient 4 
(Fig 1). 

The findings in these and in the other 
family members are summarized in Table 
2. (All patients had a normal fundus exam- 
ination.) 

In addition to this family, we studied 
seven other patients with CMTD who were 
not related to our initial family (group 2). 
Only two of these seven patients were re- 
lated and they were brothers. bindings in 
these seven patients are summarized in 
Table 3. (All patients had a normal fundus 
examination.) 
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RESULTS 
Group 1 


Of 27 members of the family af- 
fected by CMTD, 15 had the disease. 
Of these 15 patients, pupillary or ac- 
commodative abnormalities appeared 
to be present in all except patient 14, 
who was too young to test for ampli- 
tudes of accommodation, and possibly 
patient 19. Almost all of the family 
members, whether afflicted or not, 
had subnormal accommodative ampli- 
tudes based on the Prince rule mea- 
surements for normal population. 
Generally, the more evidence of pupil 
involvement, the greater the loss of 
accommodative amplitude. However, 
tests for accommodative amplitudes 
are subject to error because of the 
great voluntary effort necessary by 
the patient in order to yield valid 
data. 

Ten of the 15 patients with CMTD 
had a positive or questionably posi- 
tive methacholine response. Inter- 
estingly, myotonic methacholine-posi- 
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Table 3.—Seven patients with 


. 


CMTC 














Visual Acuity Accommodation, D Age = Pupillary Reaction 
imp 
Patient Eye Distance Near Vision* Range Amplitude Accommodation Actual Exam Light Near 
1 OD 20/20-2t 4P 3.00-11.00 8 26.5 27 Normal Normal Normal 
OS 20/20-2t АР 3.00-11.00 8 26.5 Normal Normal Normal 
2 OD 20/20 4P 51 Normal Normal Normal 
OS 20/20 4P Normal Normal Normal 
3 OD 20/20 4P 3.00-11.00 8 26.5 11 Normal Normal Normal 
OS 20/20 4P 3.00-11.00 8 26.5 Normal Normal Norma 
4 OD 20/208 53 Iris Poor Poor 
OS 20/20 atrophy Poor Poor 
5 OD 20/20 4P 50 Normal Normal Norma 
OS 20/20 4P Normal Normal Norma 
6 OD 20/20 4P 54 Normal Normal Norm 
OS 20/20 АР Могта! Normal Norma 
7 OD 20/20 4P 39 Normal Normal Norma! 
OS 20/20 4P Normal Normal Normal 
* P indicates point. 
T See Table 1. 
+ Without correction. 
§ With correction. 


tive pupils were detected as early as 
four years of age (see patient 13, 
Table 2). All family members free of 
CMTD had a negative methacholine 
response. Thirteen of the 15 patients 
had a poor, tonic, or absent pupillary 
light and/or accommodative re- 
sponse. 

Of the patients on whom we were 
able to perform a slit lamp examina- 
tion, it was generally found that if 
they had poor pupillary response to 
light and accommodation and a posi- 
tive methacholine test, they had iris 
thinning and diffuse atrophy. The de- 
gree of atrophy was directly related 
to the severity of the pupillary re- 
sponses, as one might expect. The re- 
sults of the funduscopic examination 
and the remainder of the eye exami- 
nation were normal in all patients. 

Patient 4 received great relief of 
his presbyopic symptoms and photo- 
phobia with 0.025% pilocarpine. We 
were able to document these findings 
(case 4) and believe the relief of 
his presbyopic symptoms and photo- 
phobia was due to miotic and accom- 
modative effects of the pilocarpine. 
Several other family members re- 
ported subjective relief of their eye 
symptoms with 0.025% pilocarpine. 

Other autonomie nervous system 
functions were not tested. 


Group 2 


Ne then examined seven other pa- 
tients with CMTD who were not re- 


Arnh Nnhthalmal Val Q2. Maw 1075 


lated to our initial family (Table 3). 
Only patients 5 and 6 of this group 
were brothers. Two of the seven pa- 
tients examined had pupil abnormal- 
ities and a positive or questionably 
positive methacholine response. Pa- 
tient 4, in addition, had iris atrophy 
with poor pupil reaction to light and 
to accommodation. 


COMMENT 


Several eye abnormalities have 
been associated with CMTD: retinitis 
pigmentosa, external  ophthalmo- 
plegia, optic atrophy, and nys- 
tagmus.'" Autonomic nervous system 
dysfunction in CMTD has been recog- 
nized," as have pupillary abnormal- 
ities. Jammes’ first documented pu- 
pillary abnormalities secondary to 
sympathetic denervation. We have 
shown here a family of CMTD with 
pupillary abnormalities probably sec- 
ondary to parasympathetic abnormal- 
ities. 

Lowenfeld and Thompson believe 
that the most reliable diagnostic fea- 
tures of the tonic pupil are its pecu- 
liar tardy reaction to light and accom- 
modation and the Adie tonic pupil’s 
supersensitivity to methacholine." It 
has been shown experimentally and 
clinically that the lesion in the tonic 
pupil is in the postganglionic para- 
sympathetic fibers of the third nerve, 
either atthe ciliary ganglion or in the 
fibers themselves, anywhere from the 
ganglion up to their terminations in 


the iris sphincter or ciliary muscle." 
Two autopsy cases of Adie tonic pupil 
syndrome have shown the patholog- 
ical basis of the pupillary abnormality 
to be neuronal degeneration in the 
ciliary ganglion."'* Neither of these 
case reports mentions that there is iris 
atrophy on histologic section nor is 
iris atrophy clinically seen in Adie 
tonic pupil syndrome. Instead, slit 
lamp examination in Adie tonic pupil 
shows sector palsy of the sphincter 
and visible changes in the iris 
stroma.” 

The pupils in our patients are dif- 
ferent from the typical Adie tonic pu- 
pil because of the generalized iris at- 
rophy (not sector atrophy that is seen 
in Adie tonic pupil), the often total 
loss of near pupillary response (Adie 
pupils generally have a tonic response 
for near vision), and the bilaterality 
of the pupillary abnormalities in our 
patients (Adie pupils are generally 
unilateral). In the typical Adie tonic 
pupil, surviving ciliary ganglion cells 
post-insult have been shown to sprout 
collateral fibers that invade the pre- 
viously denervated effector muscles. 
Since the ciliary ganglion contains 30 
times as many cells for the ciliary 
muscle as the iris, the chance is 
much greater that the new sprouting 
collaterals arise from elements that 
previously served accommodation 
rather than from those that inner- 
vated the iris. These new fibers in- 
vade both ciliary muscle and the iris, 
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unrelated to our original pedigree examined 


4 d Methacholine 


Pupil Sizes, mm 


Before 


Instilled Methacholine 

* Not tested 3.0 
Not tested 3.0 
OD 3.0 

Not tested 3.0 
OD 4.5 

OS 4.0 

OD 4.0 


OS 4.0 


30 Minutes After Methacholine 
Methacholine Reaction 
3.0 Negative 
3.5 Positive? 
4.0 Negative 
25 Positive 


3.0 Positive? 


Eye CNS 
Class} Class} 

A B 

A B 
Borc B 

с С (Bifocals age 40) 


А 


Not tested 3.0 
Not tested 3.0 


B 


Car v p ае eS 


Not tested 2.0 A B 
Not tested 2.0 
) OD 3.0 3.0 Negative A B 
“` Not tested 3.0 


and thus extensive pupillary contrac- 
tion may occur when the patient looks 
at a near object." Since our patients 
with CMTD have a progressive poly- 
neuropathy, a reinnervation is not 
possible. As a result, the pupils’ reac- 
tions to light and near are progres- 
sively lost. In addition, progressive 
iris atrophy takes place. 

The supersensitivity to 2.5% meth- 
acholine has been demonstrated in 
the tonie pupil to be due to parasym- 
pathetic denervation of the iris 
sphincter and ciliary muscle.'? In ad- 
dition, certain cases of iritis and 
uveitis," herpes zoster,'* opticociliary 
neuritis,” dystrophica myotonica,' 
and familial dysautonomia syn- 
drome” have produced a positive re- 
sponse to 2.5% methacholine because 
of damage to the pupillary parasym- 
pathetic fibers or ciliary ganglion. 
Also, we have found that disruption 
of the integrity of the corneal epithe- 
lium with prior application of oph- 
thaine or cocaine will produce a posi- 
tive response to 2.5% methacholine. 
Since we have been able to exclude 
the above causes of positive responses 
to 2.5% methacholine, we believe that 
our patients probably represent a pa- 
rasympathetic denervation phenom- 
enon of the iris and ciliary body sec- 
ondary to the polyneuropathy of 


MTD. 


The fact that at least five of ten pa- 
tients with a positive methacholine 
response had extensive iris atrophy 
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leads us to believe iris and ciliary 
body atrophy are part of this syn- 
drome. The often pronounced iris at- 
rophy may account for the fact that 
some of the patients had a question- 
ably positive response to methacho- 
line (less than 1.0 mm of constriction). 
Only two patients had a clearly better 
reaction to near stimulus than to 
light. Tonic pupils usually maintain a 
better response to near stimulus than 
to light.” Again, the iris changes with 
atrophy of the sphincter may account 
for tais somewhat atypical response 
in some patients. The likely explana- 
tion is the fact that these patients 
have a neuropathy and cannot rein- 
nervete the iris sphincter and ciliary 
musce and subsequently develop pro- 
gressive iris atrophy. 

The patients who were affected 
with CMTD had varying degrees of 
pupil abnormality. The patients with 
mild neurologic disease hac only 
slight pupil abnormalities and no 
asymptomatic accommodative prob- 
lems. The patients with more pro- 
nounced neurologic disease had more 
notable pupil abnormality and some 
were symptomatic from the dilated 
pupils and decrease in accommodative 
amplitude. Ten of the 15 patienzs with 
the more pronounced myotonic pupils 
had a positive or questionably positive 
methacholine test. 

We examined seven other patients 
not related to our initial family 
(Table 3). We found two of*these pa- 


tients had abnormal pupils and pa- 
tient 4, who showed the greatest re- 
sponse to methacholine, had diffuse 
iris atrophy. 

The symptomatic patients with 
myotonie pupils were treated with 
0.025% pilocarpine. Patient 4 (Table 2) 
reported great relief from his pres- 
byopia and photophobia. The photo- 
phobia in bright sunlight was appar- 
ently secondary to his dilated and 
fixed pupils. A clear improvement in 
his near point was demonstrated af- 
ter 0.025% pilocarpine instillation. 
This was presumably secondary to the 
increased depth of field from the 
miotic pupil and the pilocarpine's 
effect on the ciliary muscle. Several 
other patients subjectively reported 
improvement, but it was not possible 
to objectively document this improve- 
ment. 

From these studies, we suggest 
that a certain segment of patients 
with CMTD will have pupil abnormal- 
ities from parasympathetically dener- 
vated iris sphincter and ciliary 
muscle. We have already mentioned 
that certain patients with CMTD will 
have miotic pupils secondary to sym- 
pathetic denervation. Both of these 
pupil abnormalities are not surprising 
in view of the other autonomic ner- 
vous system abnormalities associated 
with the polyneuropathy in CMTD.'* 

We hope in the future to examine 
other patients with CMTD with a pu- 
pillograph. Very likely, pupillary 
dysfunction is present very early* in 
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patients with CMTD and goes unde- 
tected. Perhaps in the two patients 
who clinically had normal pupillary 
findings, a pupillograph would have 


detected abnormalities. 
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Figure 5 Omitted.—In the CLINICAL 
SCIENCES article, "Pilocarpine Ocu- 
serts: Long-Term Clinical Trials and 
Selected Pharmacodynamies," pub- 
lished in the September ARCHIVES 
(93:771-775, 1975), an error occurred 


on p 774. Although the legend for 
Fig 5 was correct as published, the 
art work above that legend was 
identical to the art work in Fig 4. 
The correct Fig 5 and its legend are 
printed below. 
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Fig 5.—Mean intraocular pressure in 11 eyes after placement of Ocusert at time 


0 and removal after eight hours. 
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Drug-induced туоріа“... 
a repeated problem for many glaucoma 
patients up to 4 times a day, 28 times 
a week with pilocarpine drop therapy , 


* Conceptual illustration of the myopia that occurs during the eyes' period of adjustment following instillation of pilocarpine drops 


See last page for full prescribing information. e. 


The therapeutic systems 





Constant low levels of drug-induced myopia and miosis achieved 


approximately six hours after placement and thereafter. AND... 


Around-the-clock, precise 
programmed delivery of medi- 
cation for control of IOP 


ы 
= 


Therapeutic efficacy for one 
week 


A satisfactory hyoptensive 
response with a multifold reduc- 
tion in dosage 


Compatible with carbonic 
anhydrase inhibitors, epineph- 
rine ophthalmic solutions, 
fluorescein, anesthetic, 
antibiotic and anti- 
inflammatory steroid 
ophthalmic solutions 


Occasional mild and 
transient side effects 


Opportunity for enhanced 
patient compliance 


91% patient preference over 
drop therapy in initial studies 
after three months' therapy 


Ocuserf 21020 
Ocusert ро ло 


(PILOCARPINE) é 
OCULAR THERAPEUTIC SYSTEMS 


AN ADVANCED METHOD OF IOP CON- 
TROL IN CHRONIC SIMPLE (OPEN-ANGLE 
GLAUCOMA 


There is more to OCUSERT® (pilocarpine) 
System therapy than reduction of drug- 
induced myopia. With the OCUSERT Sys- 
tem, pilocarpine is released at the rate 
of 20 or 40 micrograms per hour, contin- 
uously, for one week from a single unit. 
Thus, more consistent IOP control can be 4 
achieved without the fluctuations in 

drug level inherent in drop therapy, and 
with a smaller total dose of pilocarpine 
than with drops (one drop of 2*6 pilo- 
carpine ophthalmic solution contains 

1 milligram pilocarpine). Further, with 

just a single placement per week, there 

is an increased opportunity for 
enhanced patient compliance and a 
reduction of visual side effects, such as 
myopia and miosis. That is the OCUSERT 
System achievement...precision drug 
therapy with minimal body inlerterenee. | 
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Drug-induced myopia... 
a negligible factor* once a week with OCUSERT 
(pilocarpine) System therapy 


p Drug-induced myopia may occur for up to six hours when the Ocusert System is first placed in the cul-de-sac of the eye 


See last page for full prescribing information 





GLAUCOMA IOP MEDICATION AROUND-THE-CLOCK FOR A 


FULL WEEK FROM A SINGLE UNIT 


Ocusert® Pilo-40 
(pilocarpine) 

Ocular Therapeutic System 
40 mcg /hr. for one week 


Ocusert® Pilo-20 and 


(pilocarpine) 
Qcular Therapeutic System 
20 mcg/hr. for one week 


DESCRIPTION: OCUSERT® pilocarpine system is an elliptically shaped unit 
designed for continuous release of pilocarpine following placement into the cul- 
de-sac of the eye. Clinical evaluation in appropriate patients has demonstrated 
therapeutic efficacy of the system in the eye for one week. Two strengths are avail- 
able, Pilo-20 and Pilo-40 


OCUSERT® systems contain a core reservoir consisting of pilocarpine and alginic 
acid. The core is surrounded by an ethylene/vinyl acetate (EVA) copolymer 
membrane which controls the diffusion of pilocarpine from the OCUSERT* system 
into the eye. The Pilo-40 membrane contains di(2-ethylhexyl) phthalate, which 
increases the rate of diffusion of pilocarpine across the EVA membrane. Of the 
total content of pilocarpine in the Pilo-20 or Pilo-40 system (5 mg or 11 mg. 
respectively), a portion remains in the unit acting as the thermodynamic diffusional 
energy source to release the drug. The alginic acid component of the core is not 
released from the system. The readily visible white margin around the system 
contains titanium dioxide. The Pilo-20 system is 5 7 x 13.4 mm on its axes and 
0.3 mm thick; the Pilo-40 system is 5.5 x 13 mm on its axes and 0.5 mm thick 


Release Rate Concept: With the OCUSERT® system form of therapy. the particular 
strength is described by the rated release, the mean release rate of drug from the 
system over seven days, in micrograms per hour. To cover the range of drug 
therapy needed to control the increased intraocular pressure associated with the 
glaucomas, two rated releases of pilocarpine from the OCUSERT* system are 
available, 20 and 40 micrograms per hour. for one week 


During the first few hours of the seven day time course, the release rate is higher 
than that which occurs over the remainder of the one-week period, releasing at 
three times the rated value in the first hours and dropping to the rated value in 
approximately six hours. A total of 0.3 mg to 0 7 mg pilocarpine (Pilo-20 or Pilo-40, 
respectively) is released during this initial six-hour period (one drop of 296 pilocar- 
pine ophthalmic solution contains 1 mg pilocarpine). During the remainder of the 
seven day period the release rate is within + 20% of the rated value 


CLINICAL PHARMACOLOGY: Pilocarpine is released from the OCUSERT* 
system as soon as it is placed in contact with the conjunctival surfaces. Pilocar- 
pine is a direct acting parasympathomimetic drug which produces pupillary 
constriction, stimulates the ciliary muscle, and increases aqueous humor outflow 
facility. In association with the increase in outflow facility, there is a decrease in 
intraocular pressure. Pilocarpine also induces transient myopia, generally more 
pronounced in younger patients 


The levels of '4C-pilocarpine in the ocular tissues of rabbits following OCUSERT* 
system and eyedrop administration have been determined. The OCUSERT® 
System produces constant low pilocarpine levels in the ciliary body and iris 
Following '4C-pilocarpine eyedrop treatment, the initial levels of pilocarpine in the 
cornea, aqueous humor, ciliary body and iris are 3 to 5 times higher than the 
corresponding levels with the OCUSERT® system. declining over the next six 
hours to approximately the tissue concentrations maintained by the OCUSERT® 
System. In contrast, in the lens and vitreous the '*С- pilocarpine concentrations 
remain consistently high from eyedrops and do not return to the constant low 
levels maintained by the OCUSERT® system. The concentration of pilocarpine 
does not accumulate in ocular tissues during OCUSERT® system use 


Clinical Results: The ocular hypotensive effect of both the Pilo-20 and Pilo-40 
systems is fully developed within 1¥2 to 2 hours after placement in the cul-de-sac 
A satisfactory hypotensive response is maintained around-the-clock. Intraocular 
pressure reduction with the OCUSERT® system for an entire week is achieved 
with either 3.4 mg or 67 mg pilocarpine (20 mcg or 40 mcg times 24 x 7, 
respectively), as compared with 28 mg administered as a 296 ophthalmic solution 
four times a day 


During the first several hours after insertion of an OCUSERT® pilocarpine system 
into the conjunctival cul-de-sac, induced myopia may occur, particularly in 
younger patients. The amount of induced myopia decreases after the first several 
hours to a low baseline level, approximately 0.5 diopters, which persists for the 
therapeutic life of the OCUSERT® system. Pilocarpine-induced miosis parallels 
the induced myopia 


Of the 302 patients who used the OCUSERT* system in clinical studies for more 
than two weeks, 229 (75%) preferred it to previously used pilocarpine eyedrops 
This percentage increased with further wearing experience 


INDICATIONS AND USAGE: OCUSERT* pilocarpine system is indicated for 
control of elevated intraocular pressure in pilocarpine responsive patients. Clini- 
cal studies have demonstrated OCUSERT® system efficacy in certain glauco- 
matous patients 


The patient should be instructed on the use of the OCUSERT® system and should 
read the package insert instructions for use. The patient should demonstrate to the 
ophthalmologist his ability to place, adjust and remove the units 


Concurrent Therapy: The release rate of pilocarpine from the OCUSERT* system 
is not influenced by carbonic anhydrase inhibitors, epinephrine ophthalmic solu- 
tions, fluorescein, or anesthetic, antibiotic or anti-inflammatory steroid ophthalmic 
solutions. The availability of these medications to the eye is not affected by the 
presence of the OCUSERT* system. The occurrence of mild bulbar conjunctival 
edema which is frequently present with epinephrine ophthalmic solutions is not 
influenced by the OCUSERT* pilocarpine system % 


CONTRAINDICATIONS: OCUSERT® pilocarpine system is contraindicated 


where pupillary constriction is undesirable, such as glaucomas associated with 
е 


acute inflammatory disease of the anterior segment of the eye, апа glaucomas 
occurring or persisting after extracapsular cataract extraction where posterior 
synechiae may occur 


WARNINGS: Patients witn acute infectious conjunctivitis or keratitis should be 
given special consideration and evaluation prior to the use of the OCUSERT® 
pilocarpine system 


PRECAUTIONS: OCUSERT® pilocarpine system safety in retinal detachment 
patients and in patients with filtration blebs has not been established. Although 
epinephrine ophthalmic solutions may be used effectively in conjunction with the 
OCUSERT® system, the conjunctival erythema and edema associated with 
epinephrine ophthalmic solutions are not substantially altered by concomitant 
OCUSERT® pilocarpine system therapy. 


ADVERSE REACTIONS: Ciliary spasm is encountered with pilocarpine usage 
but is not a contraindication to continued therapy unless the induced myopia is 
debilitating to the patient. Irritation from pilocarpine has been infrequently encoun- 
tered and may require cessation of therapy depending on the judgement of the 
physician. True allergic reactions are uncommon but require discontinuation of 
therapy should they occur. 


Some patients may notice signs of conjunctival irritation, including mild erythema 
and/or edema with slight increase in mucus secretion when they first use 
OCUSERT® pilocarpine systems. These symptoms tend to lessen or disappear 
after the first week of therapy. 


DOSAGE AND ADMINISTRATION: 

Initiation of Therapy: A patient whose intraocular pressure has been controlled by 
1% or 2% pilocarpine eyedrop solution has a higher probability of pressure control 
with the Pilo-20 system than a patient who has used a higher strength pilocarpine 
solution and might require Pilo-40 therapy. However, there is no direct correlation 
between “he OCUSERT® system (Pilo-20 or Pilo-40) and the strength of pilocar- 
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77 Congenital Grouped Pigmentation 


А 


of the Retina 


Histopathologic Description and Report of a Case 


Jerry A. Shields, MD, Mark O. M. Tso, MD 


ө Gross examination of an eye re- 
moved at autopsy from a 4-year-old child 
with congenital heart disease revealed 
typical grouped pigmentation of the ret- 
ina. Routine light microscopy and flat 
preparation of the retinal pigment epithe- 
lium demonstrated the lesions to consist 
of focal areas of increased concentration 
of pigment granules in otherwise normal 
retinal pigment epithelial cells. The pig- 
ment granules were large and football 
shaped. The overlying photoreceptors 
showed no abnormalities, possibly ex- 
plaining the clinical features of normal vi- 
sual acuity and visual fields in this pa- 
tient. We believe that this is the first 
histologic description of congenital 
grouped pigmentation reported in the En- 
glish literature. A differential diagnosis 
and brief review of the pertinent literature 
are also presented. 


he clinical features of congeni- 

tal grouped pigmentation of the 
retina have been well described. Oph- 
thalmoscopically, this condition shows 
rather characteristic features, consist- 
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ing of several groups of well- 
delineated, flat, pigmented lesions, 
often in a sector of the fundus. It is 
nonprogressive and is usually asymp- 
toma-ic. The main clinical concern lies 
in the differentiation of this benign 
lesior from other entities that may 
have a similar appearanee.'? 

To our knowledge, the histopath- 
ologie features of grouped pigmen- 
tation were mentioned in the French 
literature in 1904* and in the Italian 
literature in 19385 Neither was, a 
clear-cut case, and controversy still 
exists as to the precise histopatholog- 
ic features. Blodi stated in 1972 that 
histologic verification of the nature of 
this condition is still lacking.” 

This report describes the gross and 


histopathologic features of a typical 
case of congenital grouped pigmenta- 
tion of the retina. 


REPORT OF A CASE 


In August 1967, a 4-year-old boy with 
multiple congenital heart defects died in 
congestive heart failure. There was no his- 
tory of maternal rubella, and the child had 
no physical abnormalities other than the 
cardiac findings. He reportedly had no vi- 
sual symptoms, and the family history was 
negative for ocular disease. The left eye 
was obtained at autopsy. 


Pathologic Findings 


Gross Findings.—The specimen consisted 
of an intact left eye measuring about 
24x 23x23 mm with 5 mm of optic nerve 
attached. The clear cornea measured 


Fig 1.—Pigmented plaques in fundus of gross globe. Note similarity of "animal tracks” 


(AFIP Neg 74-9230-4). 


e 
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Fig 2.—Left, Section through area of normal retina. Except for ar- 
tifactitious disruption of photoreceptors, specimen is normal. 
Right, Section through adjacent pigmented plaque, showing 


11x10 mm. The anterior chamber, angle, 
lens, iris, ciliary body, choroid, vitreous, 
and optic nerve were normal as seen 
grossly. In the inferonasal quadrant of the 
retina, extending from the optic disc to the 
equator, there were about ten groups of 
flat, pigmented lesions. Each group con- 
tained closely arranged, well-delineated, 
pigmented plaques ranging from 0.1 mm 
to 3.0 mm in diameter. Most groups con- 
sisted of a large plaque and several adja- 
cent small plaques in a pattern resembling 
the paw and toes of an animal footprint 
(Fig 1). The remainder of the retina was 
normal. 

Microscopic Findings.—The cornea, ante- 
rior chamber, angle, vitreous, and uvea 
were normal. The important findings were 
confined to the area of retinal pigment epi- 
thelium. Sections through the pigmented 
plaques that were seen grossly revealed 
that the retinal pigment epithelium was 
taller there and contained more pigment 
granules than in the surrounding normally 
pigmented tissue (Fig 2). The overlying 
photoreceptors showed only postmortem 
changes that were histologically similar to 
the changes in the photoreceptors over the 
uninvolved retinal pigment epithelium. 
The outer nuclear layer was questionably 
attenuated in the region of the pigmented 
plaques. Flat mounts of the retinal pig- 
ment epithelium were prepared." These 
demonstrated that the pigment epithelial 
cells contained a greater concentration of 
pigment granules in the region of the pig- 
mented plaques than the adjacent normal 
pigment epithelium (Fig 3). The pigment 
granules within the cells were large and 
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fication x 640). 


greater concentration of pigment granules in pigment epithelium 
(AFIP Neg 74-9230-2 and -3) (hematoxylin-eosin, original magni- 








Fig 3.—Flat preparation of retinal pigment epithelium showing greater concentration of 
pigment granules in cells of grouped pigmentation (arrows) (AFIP Neg 74-9230-1) 
(hematoxylin-eosin, original magnification x 256). 


football shaped (Fig 4). 
COMMENT 


This condition, now called congeni- 
tal grouped pigmentation of the ret- 
ina, was first recognized in 1868 by 
Mauthner, who referred to it as 
"atypical pigment development in the 
retina." Several isolated reports in 
the next 40 years added little to the 
original description, and Hoeg in 1911 


was the first to apply the term 
"grouped pigmentation of the ret- 
ina." 

Several reports have discussed the 
clinieal features of congenital 
grouped pigmentation of the retina.'* 
The patients have no visual complaint, 
and these lesions are usually detected 
as an incidental finding on routine 
ocular examination. The family his- 
tory is usually negative. In rare in- 
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Fig 4.—Oil-immersion photomicrograph of pigment epithelial cells showing large oval 
pigment granules (AFIP Neg 74-9230-5) (hematoxylin-eosin, original magnification 


x 640). 


stances, the lesion has been associ- 
ated with dyschondroplasia and 
Coats disease,^ but these are proba- 
bly coincidental occurrences. 

Ophthalmoscopically, congenital 
grouped pigmentation of the retina 
shows rather characteristic, though 
diversified, features. The lesion con- 
sists of several groups of well-delin- 
eated, flat, slate-gray to black areas 
affecting one or more sectors of the 
fundus. Each group contains from 3 
to 30 such foci, which may vary in size 
from 0.1 to 3.0 mm in diameter, with 
the larger lesions located more pe- 
ripherally. The individual lesions vary 
from round to oval, but they may be 
angled or sickle shaped, with the con- 
vex border of one fitting into the con- 
cave border of another. Because of 
their resemblance to animal foot- 
prints, they have been termed "bear 
tracks." 

The lesions remain stationary and 
are not associated with visual field de- 
fects or changes seen in the electro- 
retinogram.’ 

The differential diagnosis of con- 
genital grouped pigmentation should 
include sector retinitis pigmentosa, 
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inflammatory conditions such as ru- 
bella retinopathy, and pigment prolif- 
eration secondary to trauma or hem- 
orrhage. The flat, pigmented plagues 
should not be clinically confused with 
the focal lesion called “hypertrophy 
with hyperpigmentation of the reti- 
nal pigment epithelium” by Kurz and 
Zimmerman'*-* or “benign melanoma 
of tke retinal pigmented epithelium" 
by Eeese and Jones. The latter le- 
sion, in contrast to grouped pigmen- 
taticn, is usually singular and has a 
well-demarcated and sometimes de- 
pigmented edge. The two conditions, 
however, appear to have similar his- 
tology, with the pigment granules 
within the affected retinal pigment 
epithelium being larger and more 
globular than normal. 

This case demonstrates that the le- 
sions seen in congenital grouped pig- 
menzation of the retina consist of 
areas of increased concentration of 
pigment granules within otherwise 
normal retinal pigment epithelial 
cells. In our case, the adjacent pho- 
toreeeptors for the most part were 
unaffected, possibly explaining the 
normal visual fields usually reported. 


The histopathologic features of this 
case of congenital grouped pigmenta- 
tion of the retina help to explain the 
clinieal features that have been re- 
ported in this condition. 


This study was supported in part by the Ret- 
ina Research and Development Foundation, 
Philadelphia, the Lions Club of Pennsylvania, 
and by US Public Health Training Grant 
EY00032 and Research Grants EY00133 and 
EY00790. 
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Visual Loss as the Initial Symptom 


in Hodgkin Disease 


Neil R. Miller, MD, W. Jackson Iliff, MD 


@ Involvement of the visual system in 
Hodgkin Disease generally occurs late in 
the course of the illness. A 43-year-old 
man was seen at the Johns Hopkins Hos- 
pital complaining of monocular visual 
loss. Clinical observations and neurora- 
diologic examinations suggested a chias- 
mal mass lesion, and the patient under- 
went a frontal craniotomy with biopsy of 
the chiasm. The biopsy specimen was 
diagnosed as a spongioblastoma of the 
optic chiasm, and the patient underwent 
a course of radiotherapy. Shortly after 


entral nervous system involve- 
ment in Hodgkin disease is not 
uncommon, occurring in approxi- 
mately 18% to 15% of all cases.'* Al- 
though primary intracranial Hodgkin 
disease has been described; most 
cases of cerebral involvement are sec- 
ondary, either through metastases via 
meningeal vessels or by direct tumor 
extension. For this reason, evidence 
of cerebral involvement generally de- 
velops late in the course of the dis- 
ease. The patient described in this re- 
port was seen with loss of vision in 
one eye as the initial symptom of 
Hodgkin disease. 
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craniotomy, the patient developed evi- 
dence of a systemic illness and died eight 
months after onset of visual symptoms. 
Autopsy revealed extensive systemic in- 
volvement by Hodgkin sarcoma. Micro- 
scopical examination of the optic chiasm 
revealed no evidence of optic glioma but 
revealed diffuse infiltration by Hodgkin 
sarcoma. Reexamination of the original 
biopsy specimen confirmed that initial vi- 
sual symptomatologic findings were sec- 
ondary to intracranial Hodgkin disease. 
(Arch Ophthalmol 93:1158-1161, 1975) 


REPORT OF A CASE 


A 43-year-old man was first seen com- 
plaining of blurred vision of five weeks' 
duration in the left eye. The patient's fam- 
ily history was noncontributory. His past 
medical history was remarkable only in 
that one year previously he had been hos- 
pitalized with a fever thought to be due to 
a nonspecific prostatitis that cleared on a 
regimen of parenterally given antibiotic 
therapy. The patient was then well until 
five weeks prior to admission at which time 
he noted decreased visual acuity in his left 
eye. When first examined one week after 
the onset of his visual disturbance, visual 
acuity in the right eye was 20/15 with a 
full visual field. Visual acuity in the left 
eye was 20/25 with a paracentral scotoma 
(Fig 1). Both optie disks were believed to 
be normal. Within two weeks the visual 
acuity in the left eye had decreased to 
20/50 with an enlarging field defect (Fig 
2). The patjent was admitted to a local hos- 


pital where results of physical and neuro- 
logic examinations were normal except for 
a small breast mass that was excised and 
diagnosed as gynecomastia. There were no 
palpable lymph nodes. The only abnormal 
laboratory finding was a reproducible eo- 
sinophilia of 14%. Results of lumbar punc- 
ture were entirely normal. Stool samples 
were negative for ova and parasites. Se- 
rologic test results were negative. Tri- 
chinella and tuberculin skin tests were 
negative. Skull x-ray films with special 
views of the optic foramina were unre- 
markable. The systemically administered 
steroid therapy did not produce significant 
improvement and the patient was referred 
to the Wilmer Institute for further eval- 
uation. 

On admission to the Johns Hopkins Hos- 
pital, the patient’s visual acuity in the 
right eye was 20/15; the left eye was en- 
tirely blind. There was no proptosis. The 
right pupil reacted sluggishly to light. The 
left pupil was nonreactive to direct light 
but reacted consensually. The right fundus 
was normal; the left showed diffuse optic 
disc pallor. Results of slit lamp examina- 
tion were normal. Examination of the vi- 
sual fields showed a large temporal defect 
in the right eye (Fig 3). 

Repeat skull x-ray films, including spe- 
cial views of the optic foramina and sella 
turcica, were normal. A left carotid arte- 
riogram showed minimal left to right dis- 
placement of the proximal portion of the 
anterior cerebral artery. In view of evtt 
dence for a mass lesion in the region of the 
optic chiasm, an exploration through a left 
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frontal craniotomy was performed one 
week after admission. 

At surgery, the left optic nerve appeared 
markedly thickened with a reddish mass 
bulging along its medial aspect adjacent to 
the chiasm. A biopsy specimen from this 
area was diagnosed as "spongioblastoma of 
the left optic nerve and chiasm" by the 
neuropathologist. The nerve was divided at 
the optic foramen and resected posteriorly 
to within 1 or 2 mm of the chiasm. 

Postoperatively the patient did well ex- 
cept for infrequent seizures believed to be 
secondary to cortical irritation around the 
operative site. Anticonvulsants were ad- 
ministered and he was given a course of 
radiotherapy to the chiasmal region. His 
visual acuity initially stabilized; however, 
four months following surgery he began to 
experience dizzy spells, tinnitus, right- 
sided hearing loss, and vertigo. The pa- 
tient was rehospitalized, and at this time 
neurologic examination revealed bilateral 
anosmia, mild ataxia, and left optic at- 
rophy. Hematologic examination revealed 
a normal hematocrit and white blood cell 
count. There was an eosinophilia of 32%. 
Results of lumbar puncture were normal 

*except for 17 mononuclear cells. There 
were no palpable lymph nodes. A diagnosis 
of acute labyrinthitis was made, and the 
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Fig 1.—Visual fields one week after onset of visual symptoms. 


Fig 3.—Visual fields on admission to Johns Hopkins Hospital five 
weeks following onset of visual symptoms. Right eye is totally 


blind. 





patient was given dimenhydrinate; how- 
ever. despite medication, he continued to 
experience tinnitus and decreased hearing 
on the right associated with unsteadiness 
and zertigo. Six months following craniot- 
omy. the patient became severely ill with 
abdominal symptoms and leukocytosis. 
Death occurred approximately eight 
months after the onset of visual com- 
plaints. 


PATHOLOGIC EXAMINATION 


At autopsy the patient was found 
to have extensive systemic infiltra- 
tion by Hodgkin sarcoma involving 
the bone marrow, spleen, liver, ingui- 
nal modes, as well as both kidneys and 
adrenal glands. There were two intra- 
cranial masses composed of abnormal 
lymphocytes, plasma cells, eosino- 
phils, and Reed-Sternberg giant cells, 
one involving the acoustic nerve on 
the right side, and the other at the 
right cerebellopontine angle. Other 
areas of the brain showed diffuse in- 
filtration by Hodgkin sarcoma, as 
well as focal necrosis thought to be 
secondary to radiation therapy. Ex- 
{епз уе examination of the right optic 
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nerve, optie chiasm, and remainder of 
the left optic nerve failed to demon- 
strate any evidence of an optic 
glioma but instead revealed areas of 
infiltration by Hodgkin sarcoma (Fig 
4 and 5). Reexamination of the origi- 
nal biopsy material from the left op- 
tic nerve and chiasm revealed a small- 
cell infiltrate with grossly abnormal 
lymphocytes, atypical giant cells, eo- 
sinophils, and Reed-Sternberg giant 
cells compatible with Hodgkin disease 
(Fig 6 and 7). 


COMMENT 


In 1869, Murchison recorded the 
first case of intracranial Hodgkin dis- 
ease in a 6-year-old girl Since this 
report, numerous case reports have 
appeared in the literature describing 
intracranial Hodgkin disease; most 
cases, however, have been secondary, 
from either blood-borne metastases 
or direct extension of tumor, although 
primary intracranial involvement has 
been described.*^ Williams et al' re- 
ported 1,992 cases of Hodgkin disease 
of which 302 (15%) had neurologic 
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Fig 4.—Hodgkin disease with invasion of 
brain substance by large, abnormal cells 
(arrows) (hematoxylin-eosin, x 900). 


Fig 5.—Hodgkin disease with chiasmal 
infiltration. Large Reed-Sternberg cell 
is apparent (arrow) (hematoxylin-eosin, 
x 900). 
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symptoms and 59 (3%) had either cere- 
bral or cranial nerve involvement. 
Diamond found an incidence of neu- 
rologic complications of 13% in 1,588 
cases of Hodgkin disease. The great 
majority of these cases were second- 
ary to increased intracranial pressure 
from bony or meningeal involvement, 
or from ischemia from vascular com- 
pression. Accompanying systemic dis- 
orders such as uremia, hepatic en- 
cephalopathy, and hypercalcemia 
accounted for some of the neurologic 
complications, as did side effects of 
drug therapy. 
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Fig. 6.—Hodgkin disease. Original biopsy specimen of optic nerve. Nerve substance is 
infiltrated by numerous abnormal lymphocytes, plasma cells, and eosinophils. Overall 
structural integrity is retained (hematoxylin-eosin, х 225). 


Fig. 7.—Hodgkin disease. Original biopsy specimen of optic chiasm with an infiltrate 
consisting of abnormal lymphocytes, histiocytes, and numerous eosinophils (arrows) 


(hematoxylin-eosin, x 600). 
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Pathologic confirmation of second- 
ary intracranial Hodgkin disease is 
limited to 19 cases," ^^? and only three 
eases of primary intracranial Hodg- 
kin disease have been reported. 





Biran and Herishianu have reported 
a patient with Hodgkin disease in 
whom a brain scan and carotid arte: 
riogram suggested a mass lesion that 
responded to steroid therapy and ir- 
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-radiation”; however, tissue confirma- 
tion in this case is lacking. Other au- 


ү = thors have also reported cases that 
е intracranial Hodgkin 


"A disease but that lack pathologic con- 


AN 


firmation.?'- 

A complete discussion of the neuro- 
logic manifestations of Hodgkin dis- 
ease is given in the excellent mono- 
graph by Williams et al' as well as by 
Walsh and Hoyt* and will not be at- 
tempted here. Ophthalmologic signs 
have included ocular motor palsies, 
proptosis, papilledema, and visual dif- 
ficulties ranging from a variety of vi- 
sual field defects to total blindness. 
Recurrent iritis, central retinal ar- 
tery occlusion, and Horner syndrome 
have been reported, and a diffuse 
retinal vasculitis with extensive peri- 
vascular sheathing has been observed 
(A.R. Rosenthal, MD, oral communi- 
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Our case is important from two 
standpoints. First, direct involvement 
of the optic nerve has rarely been ob- 
served, ^?* and involvement of the 
chiasm has never, to our knowledge, 
been reported. Moreover, to date, no 
cases nave been reported in which vi- 
sual symptomatologic findings were 
the initial disease manifestation. In 
fact, in most of the patients reported, 
intracranial involvement has devel- 
oped quite late in the course of the 
disease and with the most common 
symptoms being delirium, confusion, 
coma, or severe papilledema.*^* In 
our case, the patient's initial com- 
plaint was monocular decreased vi- 
sual acuity followed by evidence of 
chiasmal involvement. Although an 
elevated eosinophil count indieated a 
disease process of systemic propor- 
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Hold MISTURA between index 
fingerandthumb. With the eye 
closed, place top rim of the 
lid-retractor (eyescope) just 
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Gently retract the lid. Be sure 
that the bottom of the eye- 
scope resis on the orbital 
bone. Look up within the eye- 
scope. 


Briskly squeeze the thumb and 
index finger to deliver the 
medication as a fine mist of 
micro-drops. 


and use it to gently retract 
the eyelid. 


Used properly, MISTURA can assure complete coverage of the 
absorbing surface of the eye. Its supraorbital fit avoids eye contact. 
MISTURA offers easy self-application, economy of full dose, 

on target delivery, and a minimum of wasted medication. 
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MISTURA® D 
Phenylephrine HCI 0.12% 
Ophthalmic Solution Sterile 


DESCRIPTION: MISTURA D is a decongestant that whitens the eye and relieves minor eye ir- 
ritations caused by hay fever, colds, dust, wind, swimming, sun, smog or hard contact lenses. 
CONTAINS: Phenylephrine HCI 0.12% with: antipyrine 0.1%, sodium phosphate dibasic, 
sodium phosphate monobasic, disodium edetate, sodium acetate, sodium thiosulfate, 
benzalkonium chloride 1:25,000 and purified water. Hydrochloric acid or sodium hydroxide is 
added to adjust pH to approximately 6.75. 
DIRECTIONS: Use 1 mist application in the affected eye(s). May be repeated in 3 or 4 hours 
as needed 
When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA D. 
CAUTION: Should not be used in the presence of narrow-angle glaucoma 
WARNING: If irritation persists or increases, discontinue use Keep container tightly closed 
NOTE: Not for use with the soft contact lens 


HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev.7/74 


MISTURA® D.Zn 


Phenylephrine with Zinc Sulfate 


Ophthalmic Solution Sterile 


DESCRIPTION: Zinc sulfate 0.25%, phenylephrine HCI 0.12% with: benzalkonium chloride 
(0.0075%), polysorbate 80, sodium bisulfite, sodium citrate, sodium chloride, (and purified 
water). Sodium hydroxide is added to adjust pH to approximately 6.9 
ACTIONS: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly astringent solution of 
zinc sulfate and phenylephrine that provides prompt symptomatic relief of ocular irritation by 
whitening the inflamed eye and reducing mucus. 
INDICATIONS: MISTURA D.Zn can be used when an astringent and decongestant is needed 
for relief of minor eye irritations such as those associated with hay fever, colds, dust, wind, 
sun, smoke, smog, swimming or hard contact lenses. 
CONTRAINDICATIONS: MISTURA D.Zn should not be used in the presence of narrow-angle 
glaucoma 
WARNINGS: If irritation persists or increases, discontinue use and consult a physician 
DOSAGE and ADMINISTRATION: Use 1 mist application in the affected eye(s). May be re- 
peated in three or four hours as needed. 

When used according to accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA D.Zn 

NOTE: Keep container tightly closed. Not for use with the soft contact lens 


HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles Rev. 7/74 


MISTURA® C 
Carbachol 


Ophthalmic Solution Sterile 


CONTAINS: Carbachol 0.7596, 1.596, 396 with: benzalkonium chloride 1 20,000, disodium 
edetate, sodium chloride, potassium chloride and purified water. Hydrochloric acid or sodium 
hydroxide is added to adjust the pH to approximately 5.6 

ACTIONS: MISTURA C carbacho/ provides a more rapid and prolonged miosis than pilocar- 
pine and can lower intraocular pressure when other miotics have had to be replaced due to ir- 
ritation, insensitivity or insufficient potency. 

INDICATIONS: Effective in reducing intraocular pressure in open-angle or narrow-angle 
glaucoma. Particularly useful in eyes which have become irritated by or resistant to pilocar- 


pine. 
CONTRAINDICATIONS: Carbachol is contraindicated in the presence of corneal abrasion and 
should never be administered orally or by injection. Miotics are contraindicated where pupil- 
lary constriction is undesirable such as in acute iritis. 
PRECAUTIONS: Administer with caution if the epithelial barrier of the conjunctiva and cor- 
nea has been reduced by topical anesthetics, tonometry or trauma or if the patient is 
asthmatic. Headache and ciliary spasm with resultant temporary decrease in visual acuity may 
occur. Dosage must be individualized to avoid aching of the eye and frontal headache caused 
by constriction of the iris sphincter and ciliary muscle spasm 
DOSAGE and ADMINISTRATION: One mist application two to three times daily. However, the 
dosage should be adjusted to meet the needs of the individual patients. Tha is made easier 
with MISTURA C available in three strengths. 

When used according to the accompanying directions for use, each application delivers ap- 


proximately 1.7 drops of MISTURA C 
HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev. 7/74 


MISTURA® E 


l-epinephrine 
Ophthalmic Solution Sterile 


DESCRIPTION: Contains: levo-epinephrine (as the HCI) 0.25%, 0.5%, 1%, 2% with 
benzalkonium chloride, sodium metabisulfite, disodium edetate, sodium chloride, hydrochloric 
acid qs ad pH approximately 3.0, and purified water. 

ACTIONS: The capacity of MISTURA E /-epinephrine to decrease the aqueous inflow in 
open-angle glaucoma has been well documented. Studies have also shown that prolonged 
topical epinephrine therapy offers significant improvement in the coefficient of aqueous out- 
flow. (Becker! found that 55% of 72 patients showed a 50+% increase in outflow facility 
6-24 months after initiation of topical epinephrine therapy.) 

MISTURA E is effective alone in reducing intraocular pressure, and is particularly useful in 
combination with miotics for the difficult-to-control patients. The addition ot MISTURA E to 
the patient's regimen often provides better control of intraocular pressure than miotics alone 
(Ballentine and Garner? indicated that with 80% of the uncontrolled open-angle glaucoma pa- 
tients control might be expected with the addition of topical epinephrine therapy.) 
INDICATIONS: Chronic simple glaucoma 
CONTRAINDICATIONS: Should not be used in patients who have had an attack of narrow 
angle glaucoma since dilation of the pupil may trigger an acute attack 
WARNINGS: Undesirable side reactions may include: eye pain or ache, browache, headache, 
conjunctival hyperemia and allergic lid reactions. Adrenochrome deposits in the conjunctiva 
and cornea after prolonged epinephrine therapy have been reported. Epinephrine has been re- 
ported to produce macular edema in some aphakic patients and should be used with caution 
in these patients”. 

PRECAUTIONS: Epinephrine in any form is relatively uncomfortable upon instillation 
However, discomfort lessens as the concentration of epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dilation of the pupil may 
trigger an acute attack of glaucoma. 

DOSAGE and ADMINISTRATION: The usual dosage is 1 mist application once or twice daily 
However, the dosage should be adjusted to meet the needs of the individual patients. This is 
made easier with MISTURA E available in four strengths. 

When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA Е 

NOTE: Protect from excessive light and heat. If the solution discolors or a precipitate 
forms it should be discarded. Not for injection 
HOW SUPPLIED: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml. mist dispensing bot- 


tles. 
REFERENCES 
1. Becker. B., Pettit, T.H., and Gay, A.J.: Arch Ophth. 66:219, 1961 
2. Ballentine, EJ., and Garner, L.L.: Arch. Ophth. 66:314, 1961 
3. Kolker, AE.. and Becker, B.: Arch. Ophth. 79:552. 1968 Rev. 7/74 


MISTURA® P 


Pilocarpine Hydrochloride 
Ophthalmic Solution Sterile 


CONTAINS: Pilocarpine HCI 14%, 1%, 2%, 3%, 4%, with: benzalkonium chloride 1:25,000 as a 
preservative sodium acetate, disodium edetate, sodium chloride, and purified water 
INDICATIONS: MISTURA Р pi/ocarpine HCI is indicated for: 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mycriasis in an acutely glaucomatous situation. 

3. Use following treatment with cycloplegics to reverse mydriasis. 
PRECAUTION: Undesirable side reactions to MISTURA P are rare; however, on prolonged 
use, classic mucosal sensitization to pilocarpine may occur. 
DOSAGE and ADMINISTRATION: 

1. For glaucoma, the recommended dosage is 1 mist application two to four times a day of 
the selected concentration; patient response may be variable. 

2. To aid in emergency miosis, 1 mist application of the higher concentrations should be 
used 

3. The dosage and strength required to reverse mydriasis depends on the cycloplegic used 

When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA P. 
HOW SUPPLIED: MISTURA P pi/ocarpine HCI ¥2%, 1%, 2%, 3%, 4%, 15 available in sterile 15 
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Laboratory Sciences 


. Ocular Penetration 


Of Pilocarpine in Rabbits 


© 


Keith Green, PhD, Susan J. Downs 


* Aqueous humor pilocarpine hydro- 
chloride concentration was measured at 
15, 30, 60, and 120 minutes after instilla- 
tion in the rabbit eye of a radioactively la- 
beled 296 pilocarpine solution in various 
vehicles. Maximum concentrations were 
found with a vehicle containing 1.6796 
polyvinylpyrrolidone and other water-sol- 
uble polymers (Adsorbotears) and 196 hy- 
droxypropy! methylcellulose. These pro- 
duced pilocarpine concentrations during 
the first two hours after administration 
three times greater than those found with 
either saline, 1.496 polyvinyl alcohol, or 
0.5% hydroxypropy! methylcellulose. 


Benzalkonium chloride, 0.0196, en- 


Лер hydrochloride is prob- 
ably the parasympathomimetic 
agent most widely used in the treat- 
ment of primary glaucoma. The mode 
of delivery of this drug to the eye, 
with specific reference to the pene- 
tration of the agent into the anterior 
chamber, is therefore of interest since 
methods are sought to provide a sup- 
ply of the drug over extended time 
periods to offer a more conservative 
therapy. 

One vehicle commonly used to aid 
retention of a drug on the corneal 
surface is hydroxypropyl methylcel- 
lulose at a concentration of either 
0.5% or 1%. The 0.5% concentration is 
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hanced pilocarpine penetration into the 
aqueous by as much as 50% at all time in- 
tervals. 

The vehicle viscosity was unrelated to 
efficacy of pilocarpine penetration into 
the aqueous. The equally effective 1% hy- 
droxypropy! methylcellulose and Adsorb- 
otears have viscosities of 112 and 20 
centistokes, respectively, while 0.5% hy- 
droxypropyl methylcellulose (13 centi- 
stokes), 1.4% polyvinyl alcohol (3 centi- 
stokes), and sodium chloride solution 
(0.85 centistokes) are much less effi- 
cacious. 

(Arch Ophthalmol 93:1165-1168, 1975) 


frequently employed with commercial 
drug preparations (including pilocar- 
pine) since the 1% solution has a very 
high viscosity and tends to cause ad- 
herence of the lid margins. This 
agent increases the viscosity of an 
aqueous solution and enhances the re- 
tention of any drug on the surface of 
the eye. The retention time of a 0.5% 
hydroxypropyl methylcellulose solu- 
tion on the eye was 140 seconds and 
that of a 1% hydroxypropyl methyl- 
cellulose solution was 210 seconds as 
compared to the 60 seconds found for 
pure aqueous solutions.’ Little en- 
hancement was found in retention 
time as the hydroxypropyl methylcel- 
lulose concentration was further in- 
creased to 2.5%.' Another agent com- 
monly used is polyvinyl alcohol, which 
at 14% was lost from the eye in 70 
seconds.' 

Recent studies with a new vehicle 
containing 1.67% polyvinylpyrrolidone 
and other water-soluble polymers, 
(Adsorbotears) have indicated that 
the retention time on the eye is sub- 
stantial.^ The present studies inves- 


tigated in detail drug penetration in 


different vehicles with the use of pilo- ' ' 


carpine as the test drug. A direct 
comparison was made of the pilocar- 
pine concentrations in the aqueous 
humor of the rabbit at various time 
intervals after instillation into the 
eye with either sodium chloride solu- 
tion, 0.5% or 1% hydroxypropyl meth- 
yleellulose, 1.4% polyvinyl alcohol, or 
Adsorbotears as the vehicle for radio- 
actively labeled pilocarpine. In addi- 
tion, the effect of 0.01% benzalkonium 
chloride was tested in both 1% hy- 
droxypropyl methylcellulose and Ad- 
sorbotears solution. These solutions 
were examined since benzalkonium 
chloride is widely used as а pre- 
servative in ophthalmic preparations 
in concentrations of 0.004% to 0.025%, 
and since benzalkonium chloride is 
known to enhance the penetration of 
drugs and other substances through 
the cornea.** 


MATERIALS AND METHODS 


Twelve adult albino rabbits, weighing 
2.5 to 3 kg, were used. The protocol em- 
ployed was as follows. Fifty microliters of 
the test solution was placed at the 12- 
o’clock position on the corneal surface. At 
15, 30, 60, and 120 minutes after instilla- 
tion of the drops, the rabbits were re- 
strained in canvas bags tied at the neck 
and one drop of proparacaine hydrochlo- 
ride (Ophthaine) was placed on the eye. 
The eye was proptosed, rinsed with at least 
2 ml of 0.9% sodium chloride solution, and 
blotted with filter paper. An anterior 
chamber paracentesis was performed on 
each eye and approximately 150ul of 
aqueous was removed. 

А 1001 sample of aqueous was trans- 
ferred to a glass vial and, after addition of 
10 ml of Bray solution, assayed for radio- 
activity in a liquid scintillation counter. 
Samples were counted for 4x 10° counts or 
40 minutes, whichever came first. The low- 
est count rate (counts per minute [CPM]) 
was at least 40 times greater (ie, 2,000 
cpm) than background (50 to 55 срт), thus 
ensuring adequate counting rates. Samples 
of the drug as applied to the eye were also 
counted after suitable dilution. The lowest 
accurately detectable level of the drug that 
could be measured was 0.02ug/0.1 ml, with 
the counting efficiency of the present appa-. 
ratus and counting solution of 25%. 

The tritiated pilocarpine was supplied 
from the manufacturer in ethanol (90 milli- 
curies/ug and 33 millicuries/ug). This was 
evaporated to dryness under vacuum and 
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Tests of Various Vehicles* 


Right Left Times, 
Week Eye Eye min 
1 AB 1MC 15, 30 
2 1MC AB 60, 120 


3 AB+BAC 1MC 60, 120 
+ ВАС 











4 1МС АВ + ВАС 15, 30 
+ ВАС 
5 PVA PVA 15, 30, 
60, 120 
6 NaCl 0.5 MC 60, 120 
7 | 0.5MC NaCl 15, 30 





* AB, Adsorbotears; 1 MC, 1% hydroxy- 
propyl methylcellulose; AB + BAC, Adsorb- 
otears plus 0.01% benzalkonium chloride; 1 
MC + BAC, 1% hydroxypropyl! methylcellu- 
lose plus 0.01% benzalkonium chloride, 
PVA, 1.4% polyvinyl alcohol; NaCl, 0.9% 
sodium chloride solution; 0.5 MC, 0.5% hy- 
droxypropyl methylcellulose. 


dissolved as required to render the specific 
activity of the solutions approximately 0.67 
millicuries/ug or 0.2 millicuries/ug (the lat- 
ter specific activity was used in the 0.5% 
hydroxypropyl methylcellulose and polyvi- 
nyl alcohol solutions). All solutions con- 
tained 2% pilocarpine hydrochloride, and 
the vehicles tested were 0.9% sodium chlo- 
ride; 1.4% polyvinyl alcohol; 0.5% hydroxy- 
‘propyl methylcellulose; 1% hydroxypropyl 
methylcellulose; 1% hydroxypropyl methyl- 
cellulose containing 0.01% benzalkonium 
chloride; a solution containing 1.67% poly- 
vinylpyrrolidone and other water-soluble 
polymers (Adsorbotears); and Adsorbo- 
tears containing 0.01% benzalkonium chlo- 
ride. Both the polyvinyl alcohol and Ad- 
sorbotears solutions were purchased as 
packaged by the manufacturer, and the 
hydroxypropyl methylcellulose solutions 
plus those containing benzalkonium chlo- 
ride were made in the laboratory. Nonla- 
beled and labeled pilocarpine was added to 
all vehicle solutions in the laboratory. 
The 12 rabbits were used on the same 
day of successive weeks, allowing one week 
of recovery before proceeding to the next 
paracentesis. The protocol followed is 
shown in the Table. The rabbits were as- 
signed a number (1 through 12) in week 1; 
animals 1 through 6 were used according to 
the Table for the 15-minute test, and ani- 
mals 7 through 12, for the 30-minute test. 
Prior to the next experimental period, the 
numbers were reassigned randomly among 
the 12 rabbits. In week 2, animals now 
numbered 1 through 12 were used as 
shown in the Table with animals 1 through 
6 used for the 60-minute, and 7 through 12, 
for the 120-minute determinations. This 
procedure of mixing the animals and using 
different solutions in each eye minimized 
any individual differences between ani- 
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mals. After the final week of paracentesis, 
the animals were left for one further week 
and anterior chamber paracenteses were 
performed. The protein concentration of 
these samples was determined and was 
found to be 35-4 mg/100 ml; a value that 
was very close to normal.*'^ 

Some experiments were performed 
using Adsorbotears containing 2% pilocar- 
pine with labeled pilocarpine added for re- 
covery determinations. One drop of the so- 
lution was added to the cornea of four eyes 
of two animals. After one hour, an anterior 
chamber paracentesis was performed, and 
the two eyes of each animal were com- 
pared. One aqueous humor sample (1001) 
was counted immediately in the usual man- 
ner; the other aqueous sample was run on a 
thin layer chromatogram with the use of 
n-butanol: acetic acid: water (25:4:10) as a 
solvent system with a nonlabeled marker 
in parallel for identification. The chro- 
matogram was dried and exposed to iodine 
vapor. The stained spot was then scraped 
off and the level of radioactivity deter- 
mined. The results indicate that 98% of the 
aqueous radioactivity is due to the pilocar- 
pine. 


RESULTS 


The aqueous pilocarpine concentra- 
tion after administration of the drug 
to the eye in a variety of vehicles is 
shown in Fig 1. Of the five vehicles 
tested here, both Adsorbotears and 
1% hydroxypropyl methylcellulose are 
the most efficient in terms of enhanc- 
ing aqueous pilocarpine concentration 
compared to a purely liquid solution, 
namely NaCl solution, at least during 
the first two hours. All solutions re- 
sulted in approximately the same 
aqueous concentration of pilocarpine 
two hours after instillation of the 
drops. The only statistically signifi- 
cant difference between Adsorbotears 
and 1% hydroxypropyl methylcellu- 
lose is seen in the 30-minute values 
(P < .001). There is a small but statis- 
tically insignificant rise in aqueous 
pilocarpine concentration at 30 min- 
utes with 1% and 0.5% hydroxypropyl 
methylcellulose. 

The NaCl solution, used as a base 
line control, results in a low level of 
pilocarpine in the aqueous up to and 
including 60 minutes; the value falls 
by a further 50% at 120 minutes. Both 
the 0.5% hydroxypropyl methylcellu- 
lose and the 1.4% polyvinyl alcohol 
solutions result in aqueous drug con- 
centratigns that аге statistically 


indistinguishable from the NaCl соп- 
trol. The values for 0.5% methyl- 
cellulose are significantly 


` 
. 


greater 
than the polyvinyl alcohol PM. 
both 15 and 30 minutes (P < .001), and 


also significantly lower than Adsorbo- 
tears at 15 and 60 minutes (P « .001). 
The data obtained when different 


vehicles were used on each eye were _ . 


consistent with either vehicle; that 
is the highest value in one eye of 
a series was accompanied by an 
equivalently higher value in the fel- 
low eye irrespective of the two ve- 
hicles used. The aqueous drug concen- 
tration appeared, therefore, to be also 
influenced by the individual animal, 
although the individual variations be- 
tween animals were not great. 

The effect of 0.0176 benzalkonium 
chloride in 1% hydroxypropyl methyl- 
cellulose and Adsorbotears is shown 
in Fig 2 in which the data obtained in 
the same vehicles without preserva- 
tive are also given for reference. Ben- 
zalkonium chloride in 1% hydroxypro- 
pyl methylcellulose causes a 50% 
increase in aqueous pilocarpine con- 
centration at all time intervals, with 
all increases being statistically sig- 
nificant (P < .001 at all times except 
at 30 minutes where P « .01). Both 1% 
hydroxypropyl methylcellulose and 
1% hydroxypropyl methylcellulose 
plus benzalkonium chloride vehicles 
cause a peak in aqueous concentration 
at 30 minutes. With benzalkonium 
chloride in Adsorbotears the increase 
in drug penetration is not enhanced 
as much as with benzalkonium chlo- 
ride in 1% hydroxypropyl methyl- 
cellulose; the values at 15, 60, and 120 
minutes are not significantly differ- 
ent in the presence or absence of ben- 
zalkonium chloride although the val- 
ues at 15 and 30 minutes increased by 
20% in the presence of benzalkonium 
chloride. At 30 minutes the values are 
significantly different however, 
01<P<.05. The 30-minute value 
found in Adsorbotears plus ben- 
zalkonium chloride is also slightly 
increased, resembling the slopes 
seen with 1% hydroxypropyl methyl- 
cellulose and 1% hydroxypropyl 
methylcellulose plus benzalkonium 
chloride. = 

Some determinations were made of 


the viscosity of the solutions em- . 
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Fig 1.—Aqueous pilocarpine concentration as function of ve- 
hicle and time after instillation of a labeled 2% pilecarpine solu- 
tion. Open circle, Adsorbotears; circle closed om left, 1% hy- 
droxypropy! methylcellulose solution; square, 0.5% hydroxypro- 
pyl methylcellulose solution; triangle, 0.9% sodium chloride solu- 
tion; circle with line, 1.4% polyvinyl alcohol solution. Values are 
mean + SE; where no error bar is shown, standard error is equal 
to or less than size of symbol. 
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Fig 2.—Aqueous pilocarpine concentration as function of ve- 
hicle and time after instillation of labeled 296 pilocarpine solution 
in presence and absence of benzalkonium chloride. Open circle, 
Adsorbotears; closed circle, Adsorbotears plus 0.0196 benzal- 
konium chloride; circle closed on left, 196 hydroxypropyl methyl- 
cellulose; circle closed on right, 1% hydroxypropyl methyl- 
cellulose plus 0.01% benzalkonium chloride. Values are mean + 
SE; where no error bar is shown, standard error is equal to or less 
than size of symbol. 


ployed in this study. Viscometers 
with absolute calibration were used 
and covered a wide range of vis- 
cosities. The results (average of two 
readings) are as follows: NaCl, 0.85 
centistokes; 1.476 polyvinyl alcohol, 3.5 
centistokes; Adsorbotears, 20.3 centi- 
Stokes; 0.5 hydroxypropyl methylcel- 
lulose, 13.7 centistokes; and 1% hy- 
droxypropyl methylcellulose, 112.0 
centistokes. The determinations were 
made at 30 C, a temperature close to 
that of the surface of the cornea," in a 
constant-temperature water bath con- 
trolled to + 1 C. 


COMMENT 


A preparation of pilocarpine in 
1.67% polyvinylpyrrolidone and other 
water-soluble polymers  (Adsorbo- 
tears) instilled twice daily was more 
effective in controlling intraocular 
pressure and increasing total outflow 
facility in open-angle glaucoma pa- 
tients than another commercial prep- 
aration of pilocarpine in 0.5% hy- 
droxypropyl methylcellulose instilled 
into the eye four times daily.’ One 
reason for the effect is evident from 
the present studies, where Adsorbo- 
tears produced as high an aqueous 
concentration as 1% hydroxypropyl 
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methylcellulose and a significantly 
higher concentration than 0.5% hy- 
droxypropyl methylcellulose (Fig 1). 
Such elevated aqueous pilocarpine 
concentrations enable higher tissue 
uptake of the drug and the tissue is 
where the drug ultimately acts. 

Of the five vehicles tested here only 
1% hydroxypropyl methylcellulose and 
Adsorbotears produced any elevation 
of aqueous pilocarpine concentration 
significantly greater than the saline 
control values. Neither 1.4% polyvinyl 
alechol or 0.5% hydroxypropyl methyl- 
cellulose significantly enhanced the 
penetration of pilocarpine into the 
aqueous. 

Benzalkonium chloride, 0.01%, in- 
creased the aqueous pilocarpine con- 
centration in 176 hydroxypropyl meth- 
yleellulose by a substantial amount 
(50%) whereas the same concentra- 
tion of benzalkonium chloride in Ad- 
sorbotears did not cause such a dra- 
matic increase in drug penetration. 
Indeed, a significant increase was 
found only at 30 minutes. The in- 
crease in drug penetration found in 
1% hydroxypropyl methylcellulose 
and Adsorbotears at the two early 
times is related to the permeability 
enhancing effect of benzalkonium 
chloride.** Benzalkonium chioride, in 


concentrations normally employed in 
ophthalmic preparations is known to 
cause disruptive changes in the ul- 
trastructure of the corneal epithelium 
and these physical alterations result 
in an increase in the passive flow of 
molecules through the epithelium.* It 
is also possible that some of the en- 
hancement found with benzalkonium 
chloride may relate to the competitive 
inhibition of drug-protein binding in 
the tear fluids." 

The values found for the viscosity 
of the solutions reveal that the polyvi- 
nyl alcohol solution has a viscosity 
(3.5 centistokes) four times that of 
the NaCl solution. Adsorbotears has a 
viscosity of 20.3 centistokes and is a 
very liquid vehicle while 0.5% hy- 
droxypropyl methyleellulose is also 
very liquid and has a viscosity of 
13.7 centistokes. However, 1% hy- 
droxypropyl methylcellulose has a vis- 
cosity of 112.0 centistokes and is a 
very viscous medium. Although poly- 
vinyl alcohol solution has a viscosity 
four times greater than the NaCl so- 
lution, enhancement of drug pene- 
tration is not significantly better 
than with saline solution. There is a 
slight dependence of the aqueous pilo- 
carpine content on viscosity since, 
with the exception of polyvinyl alco- 
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hol and Adsorbotears, as viscosity in- 


- + creases so does aqueous pilocarpine. 


Polyvinyl alcohol falls below NaCl 
and does not follow this pattern. Nei- 
ther does Adsorbotears, for although 
the Viscosity is only 20% that of 1% 
hydroxypropyl methylcellulose, the 
aqueous pilocarpine content is the 
same at all times. Ophthalmic prepa- 
rations containing 1% hydroxypropyl 
methylcellulose often cause ad- 
herence of the lids and thereby dis- 
comfort to the patient because of the 
highly viscous nature of the vehicle, 
an effect that has resulted in the lim- 
ited use of this vehicle in commercial 
drug preparations. 

Adsorbotears, however, being liq- 
uid and well tolerated by patients,’ 
appears to offer a suitable vehicle for 
the enhancement of pilocarpine pene- 
tration into the anterior chamber. 
The clinical efficacy of this agent has 
already been demonstrated, and the 
present data, although obtained in 
rabbit rather than man, reveal that 
there is a threefold increase in the 
total amount of drug entering the 
aqueous over a two-hour period, thus 
providing an explanation for the in- 
creased clinical efficacy of pilocarpine 
in this vehicle. 

Recent studies by Drance and 
Nash" have demonstrated that with 
increasing concentrations of pilocar- 
pine up to 4% there is a log-dose re- 
sponse of intraocular pressure reduc- 
tion. With pilocarpine concentrations 
greater than 4%, however, no such re- 
lationship holds, at least when mea- 
sured at two hours after instillation. 
Other studies also indicate that a sat- 
uration of binding sites for drugs, in- 
cluding pilocarpine, exists above a 
certain concentration. These find- 
ings appear to indicate that there is a 
threshold for response to pilocarpine 
that is dependent on the number of 
receptor sites that are occupied. Once 
these sites are saturated, the addition 
of further drug serves no purpose. 
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The value of vehicles, such 
sorbotears, in providing 
amounts of drug to the eye 
lower drug concentrations r 
used to achieve the desired th 
tic effects. The data present 
support such a concept. It we 
pear that further clinical trial: 
vehicle to test the efficacy of d 
livery are indicated. 

A recent publication'? has 
ined the penetration of pilo 
into the aqueous humor of 
Chrai et al used a preparation 
carpine as obtained from the s 
"impure," and one used after 
ration of the ethanolic solvent 
suspended in aqueous solvent, 
The impure material showed a 
elevation, and a linear fall, of : 
humor pilocarpine values com] 
the pure preparation. The pur 
ration in saline solution 
showed a peak at 20 minutes, 
comparable to our findings pr 
here; the peak aqueous humo 
at a concentration comparable 
used in our study (2%) were 
same order of magnitude, 
about 0.51 to 0.701/0.1 ml aqu 
mor. The amount of drug « 
the aqueous, therefore, wa 
0.1% of that placed on the ej 
line vehicle. It would appear 
two sets of data are highly 
rable with the use of a saline 
even though the experiment: 
col differed slightly. Obvious] 
care must be taken in the pre 
of drugs for ocular penetrati 
ies and, as both studies 
evaporation to remove vola: 
stances is a suitable means o 
plishing this process. Of gre 
portance is that when Adso 
was used as the vehicle, abou 
the dose of drug placed on 
penetrated into the aqueou: 
five times more than when t 
dose was administered in s: 
hicle. 


or your glaucoma patien 





Barnes-Hind | 


. -nowoffers the most stable 


epinephryl borate 


Eppy/N and Epinal both look 
almost colorless at beginning 

of accelerated oxidation study. 
Photo unretouched. 


Fresh 1% solutions of Eppy/N and 
Epinal were used, with 50 ml. each placed 
in 100 ml. graduated cylinders. Filtered, 
purified water was added regularly to 
replenish water lost to evaporation. 

Samples were subjected to bubbling 
air, 24 hours a day, for duration of study. 
Air was pumped by identical Metaframe 
Hush-11 pumps through glass tubes 
extending to the bottoms of the cylinders. 
Initially, both samples were colorless. 





After 27 days of exposure to 
bubbling air, Epinal turned dark 
brown while Eppy/N remained 
stable. Photo unretouched. 


Both acquired a straw color during the 
study, with Epinal discoloring more rapidly 
than Eppy/N. Epinal became progressively 
darker, turning dark brown by the 27th day. 
Eppy/N was still a light yellow on the 27th 
day. Samples were exposed to ordinary 
laboratory atmosphere and fluorescent 
lighting during the study which was 
continued for 64 days. Eppy/N was still 
light yellow and 100% potent and available 
on the 64th day of bubbling. 
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the comfort you and your 


patients remember. 


For the treatment of open-angle 
glaucoma, Barnes-Hind brings 
outstanding shelf and patient-use life 
to the most comfortable epinephrine 
available. Only Eppy/N contains 
100.0% free base epinephrine, so it 
is readily available for ocular 
penetration. 

New Comfort — Eppy/N is 
formulated at an optimum physiologic 
pH of 7.4. Of all epinephrines, only 
Eppy/N is adjusted to the natural 
pH of tears. 

New Effectiveness — Eppy/N does 
not produce reflex tearing, thus 
minimizing dilution and maximizing 
epinephrine availability. 

New Stability — Accelerated testing 
dramatically showed that Eppy/N 
outlasted the other borate formula- 
tion. Details of these controlled 
studies are available from Barnes- 
Hind. 

Eppy/N provides new relief for 
your glaucoma patients. Your 
Barnes-Hind representative will be 
glad to give you full details and 
product samples. 


Eppy N 


(epinephryl borate) 1/2%, 1% 





Patient-use studies again 
show Eppy/N’s stability 
to be superior. 


Samples of 1% Eppy/N (16 months 
old) and 1% Epinal (14 months old) 
were opened the same day. Two drops 
were removed from each bottle each 
day and the dropper replaced. After 

51 days, Eppy/N was pale yellow— 
Epinal turned dark brown as shown in 
the unretouched photo above. 











Eppy/N, 
for good reason: 


Eppy/N was developed in response to doctors’ requests for 
an epinephrine with the outstanding therapeutic excellence 
and comfort of Eppy® and which embodied longer shelf 
and use-life without compromising its primary benefits. 
The result was Eppy/N —the only proper successor to 
Eppy, the first epinephryl borate. 


New Comfort —an optimum pH = a 
of 7.4, adjusted to the actual pH à FAN BPYN- 
aree team 

H 


of tears. 


New Effectiveness — No reflex 


tearing means maximizing 
epinephrine availability. 





New Stability — as shown in laboratory 
studies, Eppy/N outlasts all other epinephryl borates. 


Barnes-Hind Eppy remains available in 12% and 1% 
solutions for the many patients who have successfully used 


it throughout the years. 





Composition: A sterile solution containing 
10% or 1% epinephrine (free base) buffered 
at pH 7.4, erythorbic acid, boric acid, poly- 
vinyl pyrrolidone and polyoxyl 40 stearate; 
preserved with benzalkonium chloride 0.01%. 
Eppy/N !2% is isotonic and Eppy/N 1% is 
mildly hypertonic. 


Indications: For simple open-angle glaucoma. 


Dosage: One or two drops in each eye prefer- 
ably at bedtime or as directed. The frequency 
of instillation should be titrated tonometri- 
cally to the individual response of each 
patient. This requires direct and continuous 
medical supervision. When used in conjunc- 
tion with miotics, the miotic should be 
instilled first. 


Warning: Should not be employed where the 
nature of the glaucoma has not been clearly 
established. Contraindicated in narrow-angle 
glaucoma. Use with caution in hypertension. 


Side Effects: Prolonged use may produce 
extracellular pigmentation in the palpebral 
conjunctiva which is innocuous. On rare 
occasions, systemic side effects have been 
observed. These include occipital headaches, 
palpitation, paleness, acceleration of heart 
beat, trembling and perspiration. 


Caution: U.S. Federal law prohibits dispens- 
ing without prescription. 

How Supplied: 7.5 ml. glass bottle with 
accompanying sterile dropper. 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road, Sunnyvale, California 94086 
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' Scleral Strength Impairment 


and Recovery After Diathermy 


Ariah Schwartz, MD, Earl Rathbun, MD 


* Compression force rupture experi- 
ments were conducted in dog eyes at 
varying time intervals after scleral dia- 

“thermy to determine the time variable of 
scleral weakening and recovery. The 
sclera was weakened immediately after 
the diathermy, and there was progressive 
further weakening for three weeks and 
then gradual partial recovery to 60% of 
control eye strength at eight months, at 
which point the experiment was termi- 
nated. 

(Arch Ophthalmol 93:1173-1177, 1975) 


Ithough diathermy has played a 

role almost from the beginning 

of the modern era of retinal reattach- 

ment surgery, the undesirable se- 

quela of scleral necrosis has not been 
eliminated. 

Despite innovations in instruments 
and surgical techniques, clinical expe- 
rience indicates that in an eye in 
which diathermy has been used previ- 
ously for retinal reattachment sur- 
gery, softened and necrotic sclera in 
the areas treated with diathermy is 
encountered at reoperation. The se- 
quelae of diathermy diminish the 
ability of the sclera to hold sutures 
securely and, more importantly, cre- 
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aze the hazard of rupture when the 
globe is manipulated for exposure 
and further scleral surgery. These 
scleral changes may be seen in eyes 
reoperated on within a week after 
primary scleral diathermy. At the 
other end of the time spectrum, in an 
eye reoperated on 25 years after pre- 
vious diathermy reattachment of the 
retina, one of us (A.S.) found clearly 
visible scleral diathermy marks and 
the adjacent sclera to have poor ten- 
sile strength for suture placement. 

The time relationship of scleral 
weakening and recovery following 
diathermy has not, to our knowledge, 
been determined previously. We de- 
signed an experimental study to in- 
vestigate this variable, and this ar- 
ticle reports our results. 


HISTORY 


In 1929, Gonin? introduced the mod- 
ern concept of retinal detachment, re- 
lating its cause to breaks in the retina 
and its cure to the sealing of these 
breaks. Shortly thereafter, Weve’ 
used surgical diathermy applications 
to the sclera to induce the chorioreti- 
nal inflammation necessary to seal 
the retinal breaks. In 1943, Pischel* 
reported his experiments with scleral 
diathermy in dog eyes utilizing dif- 
ferent types of electrodes. He con- 
cluded that partial-penetrating elec- 
trodes spaced every 3 mm in the 
sclera created a continuous, water- 
tight chorioretinal seal, and still left 


healthy sclera between applications. 

Schepens et al* developed the tech- 
nique of diathermy application to a 
uniformly thinned scleral bed under 
lamellar scleral flaps. This technique 
was intended primarily to facilitate 
a more uniform chorioretinal effect, 
but, in addition, it left a superfi- 
cial layer of sclera undamaged by the 
diathermy. 

Christensen et al^* in 1954 noted 
that the high-frequency (five to 15 
million cycles per second), constant, 
undamped current produced by vac- 
uum tube oscillators created less scle- 
ral necrosis, shrinkage, and lateral 
spread of heat damage than the 
lower-frequency diathermy produced 
by the spark gap generator (500,000 
to 1,500,000 cycles per second). 

Despite extensive experience in 
diathermy application of uniform 
marks to the sclera, clinical usage of 
this treatment is still variable and in- 
constant.'* In pigmented rabbits, de 
Guillebon and Elzeneiny* used ex- 
tremely high-frequency currents (300 
megacycles per second) with the in- 
tensity adjusted so that the periods of 
diathermy application (2% to five sec- 
onds) were longer than average. They 
found that this technique reduced 
scleral damage. They also noted that 
present diathermy procedures lack 
consistency in chorioretinal effect 
when performed without direct visu- 
alization. The factors influencing this 
variation were as follows: 
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` Ocular . 

Location 

Hydration and thickness of sclera 

Pressure of electrode on sclera 

Pigmentation of fundus 
Electrical 

Frequency and power of source 

Voltage 

Time of application 

Type and configuration of electrodes 

Impedance of tissues during appli- 

cation 

Ischreyt'? in 1899 tested tensile 
strength of scleral strips taken from 
various locations in the eye and found 
that strips cut from the equator were 
four times weaker than those cut 
from the posterior segment of the 
eye. 

Maurice" noted that inflating the 
globe with compressed air demon- 
strated its bursting pressure to be ap- 
proximately 5 kg/sq cm in the ox, rat, 
and human eye. 

Hall and Schlegel"? recently demon- 
strated that, at six weeks after treat- 
ment, a rod could be pushed through 
scleral discs treated with diathermy 
more easily than scleral discs treated 
with cryopexy. The cryopexy-treated 
sclera was approximately the same 
strength as that of untreated control 
eyes. 

Curtin in 1969 tested scleral strips 
from human and pig eyes with low 
unidirectional loads and found that: 
(1) sclera reacted to stress with an 
immediate elastic and slower vis- 
coelastic component; (2) sclera can 
demonstrate hysteresis; (8) anterior 
perilimbal strips are least extensible 
per cross sectional unit, followed 
closely by equatorial strips, with pos- 
terior strips being the most exten- 
sible—in the intact globe, the greater 
thickness of the posterior sclera com- 
pensated for its normal hyperexten- 
sibility; and (4) scleral extensibility 
was associated with the loose, wide- 
angle weave of the collagen fiber bun- 
dles. 


METHODS 


Thirty-three medium-sized mongrel 
dogs were divided into the following test 
groups: three dogs tested immediately, 
five tested at one day, five at six days, five 
at 21 days, five at 60 days, five at 120 days, 
and five at 240 days after diathermy treat- 
ment of the sclera. One dog in the 120-day 
group died prematurely. The right eye was 
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used as the experimental eye and the left 
eye as the control. 

The general anesthesia used was in- 
travenously given sodium pentobarbital, 30 
mg/kg body weight. The eye to be treated 
was exposed with a self-retaining specu- 
lum; a conjunctival incision was made to 
expose the upper temporal quadrant of the 
sclera, and traction sutures were placed 
under the superior and lateral recti mus- 
cles. A standard diathermy unit (MIRA) 
with a conical pointed electrode was used 
to create 16 surface scleral diathermy ap- 
plications in four rows of four marks each, 
with the most anterior row being 4 mm 
from the limbus and each application 
spaced every 2.5 mm with 2.5 mm between 
each row. After initially comparing scleral 
and ophthalmoscopic effects with the objec- 
tive of producing a small, discrete, white 
retinal mark, subsequent scleral control 
was used to create a small scleral gray spot 
approximately 1 mm in diameter. The dia- 
thermy unit setting varied from 8 to 15, 
and the duration of each application was 
approximately two seconds. Following 
treatment, the conjunctiva was reapplied 
to the limbus without sutures. 

At the designated time after treatment, 
the dogs were killed with 90 mg of intrave- 
nously administered sodium pentobarbital. 
The eyes were enucleated immediately and 
placed in an instrument especially de- 
signed for testing. The holder (Fig 1, top 
and bottom) consisted of two metal plates 
with indentations to steady the globe. Two 
metal guides assured the apposition of one 
plate on the other. The holder was placed 
in a motor-driven device that forced these 
plates together at a constant rate of 1 mm 
per second. The pressure exerted to rup- 
ture the globe was measured with a force- 
displacement transducer. A V_ recorder 
was used to provide a graphic record. Peri- 
odically, the instrument was standardized 
by using lead weights and appropriate cor- 
rections were made. 

Experiments by Schwartz and Wood 
(unpublished data) on tensile strength of 
scleral strips of normal, untreated human, 
dog, and monkey eyes indicated consid- 
erable variability in strength between 
strips from different parts of the same eye 
and between strips from corresponding 
symmetrical areas of the two eyes, despite 
corrections for differing thicknesses and 
cross sectional areas. Among the factors 
accounting for this variability were differ- 
ent states of hydration and thickness vari- 
ations in sectioning of the strips, as well as 
intrinsic variations of scleral fiber length 
and weave.*'^? It was also noted that trac- 
tion on isolated scleral strips exerted force 
in only one direction, while the strain 
exerted on an eye during surgery is three 





Fig 1.—Instrument for rupture testing of 
scleral strength. Top, Front View. Bottom, 
Side view of eye within holder, enlarged. 


directional. Initial experiments on the ex- 
ternal compression force necessary to rup- 
ture the entire eyeball showed greater con- 
sistency of equality between the two eyes 
of an untreated animal than did tractien 
rupture-testing of comparable isolated 


scleral strips. These findings provided tlm, 
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Fig 2.—Rupture force plotted against time showing difference between treated (closed circle) and control (open circle) eyes. 
Scleral strength is decreased immediately after diathermy application, is weakest at 21 days, and is only partially recovered 


at 240 days. Differences are significant (P < .05) at all time periods except 240 days. 


rationale for the technique of global rup- 
ture described in this article. 

After the globe ruptured, the scleral tear 
was inspected for size, location, and char- 
acteristies. The eyes were then placed in 
Bouin solution for 24 hours, after which 
they were transferred to 70% ethyl alcohol 
until sectioned. The areas of scleral rup- 
ture were identified with a dissecting mi- 
croscope, and the eyes were sectioned with 
a razor blade and embedded in paraffin. 
Seven micron sections were made and 
stained with hematoxylin-eosin and Mal- 
lory trichrome stains. The stained sections 
were examined by light microscopy, and, 
in addition, by a polarizing filter to de- 
tect alterations in birefringence of scleral 
collagen. 


RESULTS 
In the control eyes, the sclera rup- 
tured most often in the radial direc- 
tion, with the breaks being centered 
at the equator and extending ante- 
A „ДРОу and posteriorly for a total 
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length that ranged from 5 to 15 mm. 
In contrast, rupture in the diathermy- 
treated eyes always occurred through 
one or two diathermy marks, more 
often in the posterior row of the 
equatorial region; the rupture ex- 
tended only 1 to 3 mm and was ran- 
dom in direction with no preference 
for radial or circumferential direc- 
tion. 

Immediately following diathermy, 
scleral strength was reduced in the 
treated eye to 50% of that in the con- 
trol eye. The sclera continued to 
weaken, reaching the lowest level 
of 27% of the control eye strength 
three weeks after diathermy. Scleral 
strength showed gradual recovery to 
42% at four months and 60% by eight 
months. These changes are plotted 
graphically in Fig 2 and 3. 

Histologically, there was alteration 


of normal scleral lamellar structure 
. 





and loss of birefringence of the colla- 
gen fibers immediately after dia- 
thermy. These histologic changes 
were in contrast to the normal lamel- 
lar structure and birefringence in the 
eyes that were ruptured but not pre- 
viously subjected to diathermy. (The 
control eyes did show decreased scle- 
ral nuclei adjacent to the rupture, but 
we believe that these "squeezed out" 
during the rupture stress) During 
the ensuing three weeks scleral hya- 
linization progressed and the scleral 
lamellar pattern was disrupted com- 
pletely. The disruption was associated 
with loss of scleral nuclei and the 
presence of inflammatory cells in the 
superficial sclera and episclera. The 
pattern of inflammatory cells pro-. 
gressed from polymorphonuclear leu- 
kocytes at day one to a predominance 
of chronic reparative cells, his- 
tiocytes, macrophages, and fibro- 
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Fig 3.—Raw data аге plotted as percent experimental of control eyes іп same animal against time to show decreased scleral 


strength. 


blasts by the sixth day. By eight 
weeks, there was gradual subsidence 
of the inflammatory cells with some 
recovery of birefringence of the scle- 
ral collagen. At four months there 
was additional partial recovery of 
scleral lamellar structure. By eight 
months there was full histologic re- 
eovery with normal nuclei, lamellar 
structure, and birefringence, with no 
evidence of inflammatory cells. Rep- 
resentative histologic changes are 
seen in photographs in Fig 4. At all 
time intervals the areas of diathermy 
applieation showed some alterations 
in staining with the Mallory stain, 
but the results were inconsistent, 
being red in some sections and light 
blue in others. Therefore, no conclu- 
sions were drawn from the results of 
the Mallory stain. 


COMMENT 


The scleral rupture pattern of the 
diathermized eyes was consistently 
different from that of the control. In 
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the control eye, sufficient force was 
built up for rupture to cause exten- 
sive tearing of the sclera for a dis- 
tance of 5 to 15 mm. In contrast, the 
diathermized point of scleral necrosis 
allowed rupture with a lesser force 
that was not sufficient to continue 
to tear through the adjacent normal 
scleral fibers. 

In the experimental eyes, the sclera 
was weakened immediately after the 
diathermy. This weakening was re- 
flected by an alteration in the lamel- 
lar scleral structure. The scleral 
weakening progressed, reaching a 
maximum at three weeks postopera- 
tively. This occurred sometime after 
the initial acute inflammatory phase 
and well into the histologic repair 
phase of histiocytes and fibroblasts. 
Although full histologic recovery had 
occurred by eight months following 
diathermy, the scleral strength had 
recovered to only 60% of normal lev- 
els. This diserepancy between histo- 
logie findings and strength factors 

e 





may possibly be explained by the 
newer scleral fibers being less strong 
than the older ones, or by the pattern 
of interweaving of the scleral fibers 
being altered by the damage of the 
diathermy so that, in repair, max- 
imum-strength interweaving is not 
achieved. A distinct possibility is that 
the histologic techniques employed 
may not be sensitive enough to dem- 
onstrate alterations in scleral struc- 
ture that result in scleral weakening. 
Perhaps electron microscopy studies 
could demonstrate the persistence of 
such scleral changes after light mi- 
croscopy shows apparent recovery. 
The maximum weakening at three 
weeks in the treated eyes would sug- 
gest that this time interval after 
previous diathermy surgery is a par- 
ticularly hazardous period for re- 
operation, and if reoperation is 
unavoidable at this time, efforts 
should be maximized to avoid traction 
and compression forces on the globe. 


Since the experiment terminated a. ^ 
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Fig 4.—Stained sections of each ruptured globe were examined 
with light microscope and with polarizing filter to evaluate bire- 
fringence as indication of changes in scleral collagen ‘hematoxy- 
lin-eosin). Top left, At one day discrete zone of scleral hyaliniza- 
tion with loss of nuclei and lamellar structure is seen in central 
treated area. Inflammatory cells are present in adjacent sclera 
(X160). Top right, At one day examination by polarized light 


demonstrates loss of birefringence in central treated area 
(х 125). Bottom left, Higher power view demonstrates polymor- 
phonuclear cells, lymphocytes, and plasma cells in episclera and 
in sclera surrounding vessels ( х 220). Bottom right, At four 
months lamellar structure and nuclei are almost normal in treat- 
ment areas. No inflammatory cells are seen ( x 50). 





ter eight months, it is not known 
whether full recovery after dia- 
thermy in these animal eyes would 
have ever occurred. The lack of full 
recovery in eight months concurs 
with changes noted clinically in hu- 
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man еуез reoperated on after this pe- 
riod of time. 
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Ocular Tissue Absorption 


of Clindamycin Phosphate 


Khalid F. Tabbara, MD, G. Richard O’Connor, MD 


è Clindamycin phosphate, а new semi- 
synthetic antibiotic that is effective in the 
treatment of toxoplasmosis and of infec- 
tions caused by Gram-positive bacteria, 
was found to be highly concentrated in 
the choroid, iris, and retina of the pig- 
mented rabbit eye after a single intramus- 
cular injection of 75 mg/kg. Drug levels 
considered adequate for the control of 
most ocular infections were detectable in 
the iris, choroid, and retina 24 hours after 
injection, at which time serum levels were 
negligible. Subconjunctival injection of 
clindamycin phosphate also produced sus- 
tained high levels of drug in the cho- 
roid, iris, and retina; but when 150 mg was 
injected in a volume of 1 ml, corneal 
edema and severe inflammation of the 
conjunctiva resulted. Lesser amounts (15 
to 35 mg) injected subconjunctivally pro- 
duced adequate ocular tissue levels with- 
out damage to the conjunctiva or cornea. 


teral preparation of a new semi- 
synthetic antibiotie, is a chlorinated 
derivative of lincomycin.* The chlori- 
nation of lincomycin in the 7-position 
results in an increase in the anti- 
bacterial activity of the parent 
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compound and makes it efficacious 
against certain protozoa, including, 
the parasites of malaria? and tox- 
oplasmosis.* The beneficial effect 
of clindamycin phosphate on toxo- 
plasmic retinochoroiditis in experi- 
mental animals has recently been 
verified.’ 

In view of the potential value of 
clindamycin in the treatment of ocu- 
lar infections caused by Toxoplasma 
and Gram-positive bacteria, we un- 
dertook this study to determine the 
uptake of the drug by the iris, retina, 
and choroid, as well as its level in the 
aqueous and vitreous humors after in- 
tramuscular and subconjunctival in- 
jections. 


MATERIALS AND METHODS 


received a single intramuscular injection 
of 75 mg/kg clindamycin phosphate. We 
killed the rabbits, three at a time, after the 
following postinjection intervals: one-half 
hour, one hour, and two, three, six, and 24 
hours. At the time of death, we took a 
blood sample from each animal. We then 
enucleated both eyes, trimmed off all ad- 
ventitial tissue, rinsed the eyes in sterile 
saline solution, and dissected them. The in- 
dividual tissues obtained from each eye 
consisted of iris, retina, choroid, aqueous 
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(Arch Ophthalmol 93:1180-1185, 1975) Experiment 1: Ocular tissue absorption of | 
clindamycin phosphate after intramuscular in- 
jection.—In this experiment we used 18 
А . California pigmented rabbits of both 
lindamycin phosphate, a paren- sexes, weighing 2 to 3 kg each. Each rabbit 
tion, Room 315-S, University of California, San humor, and vitreous humor. Corresponding, . 
Francisco, СаА 94143 (Dr. O'Connor) tissues from the two eyes of each rabbit ™ 
A 


Tablé 1.—Experiment 1—Bioassay of Clindamycin Phosphate After Single 


Dose of 75 mg/kg Intramuscularly in Rabbits 


. Antibiotic Concentration, (;g/gm or ,,g/ml)* 


Rabbit Time, Aqueous Vitreous 
No. hrs Humor Humor 
A13 0.5 1.16 1.29 80.9 
A14 0.5 1.29 1.51 93.6 
A15 0.5 1.96 1.68 85.9 
0.5 1.47 1.49 86.8 

0.69 45.33 

1.68 59.5 

1.36 40.5 

1.24 48.44 

45.4 

34.2 

22.45 

34.02 

46.92 

45.9 

143.9 

78.91 

137.4 

137.4 

555 

110.77 

0.16 23.18 

0.52 31.3 

0.21 22 

25.48 


* Antibiotic concentration expressed as clindamycir base equivalent. 


T Ellipses indicate no sample submitted. 


Table 2.—Experiment 2, Part A—Bioassay of Clindamycin Phosphate After Single Dose of 
150 mg Given Subconjunctivally in the Right Eye 


I m LAURI a nc Bo ENEMIES 
Right Eye 


GEI) o LEM LOO LS 
Choroid, 


Aqueous 
Humor, 
ug/ml 


Serum, 
ug/ml 
15.07 260.6 
14.46 196.4 
23.69 37.6 
17.74 164.87 


5.09 11.25 

9.61 504.65 
11.93 459.2 

8.88 325.03 


13.06 438.85 

13.26 459.2 

11.23 237.9 

12.52 378.65 
3.6 162.6 

13.81 481.55 

10.41 273.3 
9.27 305.82 
4.75 52.5 
4.75 147.95 
3.31 69.5 
4.27 


2 
3 
Av 
1 
2 
3 
Av 
1 
2 
3 
Av 
1 
2 
3 
Av 
1 
2 
3 
Av 


>) ш Poona 


Аааа 2 1. aae a 2 waad Жы 


Choroid 


Iris 
91.6 
106.7 
85.9 
94.73 
42.25 
73.9 
72.3 
62.82 
82.4 
57.6 
42.3 
60.77 
49.8 
75.9 
255.7 
127.13 
198.5 
157.7 
111.9 
156.03 
59.9 
61.15 
40.35 
53.8 


Vitreous 


Humor, 
ug/ml 
111 
177.3 
264.75 
184.35 
3.45 
105.6 
108.3 
72.45 
67.35 
94.25 
58.45 
73.35 
14.85 
64.3 
33.9 
37.68 
3.65 
6.2 
3.65 
4.5 


Retina 
26.65 
15.5 
27.8 
23.32 
10.8 
22.9 
14.6 
16.1 
21.8 
10.2 

9.05 
13.68 
12.25 
12.25 
45.55 
23.35 
56. 
17.75 

8.75 
27.5 

4 

6.15 

1.55 

3.47 





lris, 
ug/gm 
829 
1,419 
463 
904 


76 
1,357 
829 
754 


1,552 
1,297 
1,186 
1,345 


463 
1,240 
1,037 

913 

177 

347 

232 

252 


Serum 


2.1 


ug/gm 
1,364 
2,344 
2,240 
1,983 
153.6 
1,870 
1,957 
1,327 
1,190 
1,246 
1,040 
1,159 
632 
692 
950 
758 
293.6 
307.2 
280.4 
293.7 
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were pooled and put into preweighed vials. 
We then reweighed each vial and caleys e" 
lated the net weight of the removed tissue. 

The specimens were stored at —20 C until 

the determinations of their clindamycin 

content were made. Е, 

Experiment 2: Ocular tissue absorption of* 
clindamycin phosphate after a single subcon- 
junctival injection._In this experiment we 
used 32 California pigmented rabbits of 
both sexes, weighing 2 to 3 kg each. 

Part A.—We gave each of 20 rabbits a 
subconjunctival injection of 150 mg clin- 
damycin phosphate in the right eye only. 
We then killed 18 animals, three at a time, 
after six postinjection intervals that 
ranged, as previously mentioned, from 
one-half hour to 24 hours. The remaining 
two animals were killed at 48 hours. At the 
time of death we enucleated both eyes of 
each animal and obtained a blood specimen 
by cardiac puncture. As in Experiment 1, 
the eyes were trimmed of adventitial tis- 
sue, rinsed in sterile saline solution, and 
dissected. The same tissues (aqueous hu- 
mor, vitreous humor, iris, choroid, and ret- 
ina) were removed from the right eye, but 
only the choroid and retina were removed 
from the left eye. Each specimen was put 
into a separate, preweighed vial, the net 
weight of each tissue was calculated, and 
the vials were stored at —20 C. 


Left Eye 


Retina, Choroid, Retina, 
ug/gm ug/gm ug/gm 
530 117 32.4 
634 89.2 48.4 
1,085 252.4 82.8 
750 152.9 54.5 

50.2 107 21.5 
443.2 117 46.9 
443.2 140.2 50.7 
312.2 121.4 39.7 


387.6 252.4 110.5 
165.6 122.4 14.5 
530 
361 
154.8 
277.2 
99 
177 
21.5 
31.7 
18.4 
23.9 


( 
A, 5 . 


nA / 
v . 
4 . 
; ` 
Table 3.—Experiment 2, Part B—Bioassay of Clindamycin Phosphate After Single Dose of f 
17 mg Given Subconjunctivally in the Right Eye e s 
КАЙ a E -— ee ee di A T T a a AE G e N i o 
Right Eye Left Eye А 


—є——— 
м Aqueous Vitreous Aqueous Vitreous 

Rabbit Serum, Humor, Humor, Iris, Choroid, Retina, Humor, Humor, Iris, Choroid, Retina, ` 
Time No. ug/ml ug/ml 


ug/ml ug/gm ug/gm X ug/gm ug/ml ug/ml ug/gm ug/gm X ,g/gm 





3 hrs 1 0.7 2.56 
2 1.0 14.1 
Av 0.85 8.33 
6 hrs 1 ~0.25 0 
2 0.43 
Av 0.34 
24 hrs 1 0 
2 0 
Av 0 


* Ellipses indicate no sample submitted. 








0.61 40.6 105.1 14.8 0 0.16 13.6 19.7 5.4 
1.4 80.1 176.5 ry 0.14 18.4 16.8 2.2 
1.01 60.35 140.8 14.3 0.18 16 18.25 3.8 


0 
0 
0.46 25.8 89.6 15.5 0 0.12 10 14.9 3.6 . 
0.32 14.6 49.2 9.5 0 0.17 10.8 16.1 2.3 $ 
0.39 20.2 69.4 12.5 0 0.15 10.4 15.5 3 

0.09 10 51.6 3 0 5.1 10.4 1.5 

0.09 9.7 23.1 1.6 0 5.1 7.3 0 

0.09 9.9 37.4 2.3 0 5.1 8.9 0.8 


Table 4.—Experiment 2, Part B—Bioassay of Clindamycin Phosphate After Single Dose of 


34 mg Given Subconjunctivally in the Right Eye 


Right Eye Left Eye 


MM ——— 
Aqueous Vitreous Aqueous Vitreous 
Rabbit Serum, Humor, Humor, Iris, Choroid, Retina, Humor, Humor, Iris, Choroid, Retina, 


Time No. ng/ml ug/ml 


3 hrs 3 1.86 3.48 
4 2.03 3.48 
Av 1.93 3.48 


6 hrs 3 0.47 0.6 
4 0.59 0.23 
Av 0.53 0.42 


24 hrs 3 0 0.47 
4 0 0.24 
Ау 0.36 


Part B.—Severe inflammatory reactions 
to the subconjunctival injection of a com- 
mercial preparation of clindamycin phos- 
phate (150 mg/ml) prompted us to dilute 
this material 1:3 in 0.2M phosphate buffer, 
pH 7.0. We then gave each of six rabbits a 
subconjunctival injection of 34 mg (0.67 
ml) clindamycin phosphate in the right eye 
only, and each of six other rabbits a sub- 
conjunctival injection of 17 mg clindamy- 
cin phosphate in the right eye only. We 
killed two rabbits from each of these 
groups after intervals of three, six, and 24 
hours, collected a blood specimen from 
each rabbit, enucleated the eyes, and han- 
dled them as in Experiment 2, part A. 


Determination of Clindamycin 
Bioactivity 


After thawing the stored tissues (cho- 
roid, iris, retina) at room temperature, 
nine volumes (1:10 dilution) of 0.1M phos- 
phate buffer, pH 7.0, were added to each 
tissue. When the weight of the tissue was 
less than 22 mg, 0.2 ml of 0.1M phosphate 
buffer, pH 7.0, was added to the sample. 
The tissues were macerated thoroughly 
with a cell disruptor. At the same time the 
vitreous and aqueous humors of each ani- 

* 


e. 
1182 Arch Ophthalmol—Vol 93, Nov 1975 


1 
A 


ug/ml ug/ml ug/gm „д/дт ug/ml ug/ml ug/gm ug/ml ug/gm 
1.21 66.3 207 25 0 1.16 57 55.5 8.1 
0.5 28.9 96.1 6.1 0.25 1.14 49 67.7 15.5 
0.86 47.6 151.6 15.6 0.13 1.1 53 61.7 11.8 


0.69 39.1 113.8 12.2 0 0.2 14.1 20.4 
0.66 54.6 67.7 8.8 0.56 0.35 26.8 28.2 
0.68 46.8 90.8 10.5 0.28 0.28 20.45 24.3 
0.09 13.6 43.7 1.5 0 7.4 10 

0.55 12.6 34.4 5 0.11 8.6 13.7 
0.32 13.1 39.1 3.3 0.06 8 11.9 








Fig 1.—Serum concentrations of clindamycin phosphate in rabbits after single dose of 
75 mg/kg given intramuscularly. 
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mal were Assayed along with the serum. 
Suitable dilutions of the latter were made 
with pooled normal human serum. The 
bioactivity of the serum, aqueous humor, 
vitreous humor, and liquified tissues was 
measured by the standard-curve agar-tray 





assay method of Hanka et al, using Sar- 
cina lutea as the assay organism and 
known quantities of clindamycin hydro- 
chloride hydrate as the standard. Anti- 
biotic activity was expressed as clindamy- 
cin base equivalents in ug/gm for iris, 
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Each determination is the average of three animals 


Fig 2.—Concentration of clindamycin phosphate in the aqueous and vitreous humors 
of rabbits given single dose of 75 mg/kg intramuscularly. 


Fig 3.—Concentration of clindamycin phosphate in choroid, iris, and retina of rabbits 
given single dose of 75 mg/kg intramuscularly. 
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choroid, and retind, or as ug/ml for serum, 
vitreous humor, and aqueous humor. 


RESULTS 

Experiment 1: Ocular tissue absorp- 
tion of clindamycin phosphate*after a 
single intramuscular injection.—Table 1 
presents the results of the bioassay of 
clindamycin in various ocular tissues 
at postinjection intervals of from 
one-half hour to 24 hours after single 
intramuscular injections of 75 mg/kg. 
The highest levels of clindamycin 
were found in the choroid and iris six 
hours after the injection, and sub- 
stantial levels were still found in the 
uveal tissues at 24 hours, even though 
the level in the serum at that time 
was very low. 

Figures 1, 2, and 3 are graphic rep- 
resentations of the concentrations of 
clindamycin in all of the tissues as- 
sayed. 

Experiment 2: Ocular tissue absorp- 
tion of clindamycin phosphate after a 
single subconjunctival injection. 

Part A.—Table 2 shows the results 
of the bioassay of clindamycin in 
ocular tissues after a single dose 
of clindamycin phosphate of 150 mg 
was administered subconjunctivally. 
Exceedingly high levels of clindamy- 
cin were again noted in the iris and 
choroid. In this group, however, cor- 
neal edema appeared in the superior 
quadrants adjacent to the site of the 
subconjunctival injection immedi- 
ately after the inoculation (Fig 4). 
Histopathologic evaluation of corneal 
sections stained with hematoxylin 
and eosin showed localized endothe- 
lial damage and edema of the over- 
lying stroma (Fig 5). 

Part B.—Tables 3 and 4 present the 
levels of clindamycin in the uveal tis- 
sues after single conjunctival injec- 
tions of 17 mg (Table 3) and 34 mg 
(Table 4). Although these levels were 
not so high as the levels attained af- 
ter the 150-mg injections, they were 
still high enough to be considered val- 
uable for most therapeutic purposes, 
and in these concentrations they did 
not cause any demonstrable endothe- 
lial damage (Fig 6). 

COMMENT 

Clindamycin has recently been 


shown to be effective against toxo- 
plasmic infections in experimental 
e 
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animals.+* This semisynthetic anti- ' 
biotic is also active against Gram-pos- б 
itive aerobic pathogens, and is highly 
effective against both Gram-positive ja 


and Gram-negative anaerobic patho- 
gens.'* In vitro, the minimum inhib- 
itory concentration for susceptible or- 
ganisms (excepting Clostridium 
species) is less than 0.5ug/ml.*" Al- 
though clindamycin phosphate ester 
is inactive against microorganisms in 
vitro, it is rapidly hydrolyzed in vivo 
to an active form of clindamycin that 
is apparently distributed rapidly 
throughout the tissues. 

We found in our study that the an- » 
tibiotie was highly concentrated in f 
the choroid and iris after a single in- 
tramuscular injection. Six hours after 
such an injection, the average levels of 
the drug were 156.03ug/gm in the iris 
and 110.77ug/gm in the choroid, but 
only 4.67ug/ml in the serum. This fact 
suggests that the bioactive compo- 
nents of clindamycin are concentrated 
in the uveal tissues and released 
slowly. Drug levels considered ade- 
quate for the control of most ocular 
infections were detectable in the iris, ^ 
choroid, and retina 24 hours after a 
single intramuscular injection. 


The iris, choroid, and retina of the 

Fig 5.—Damaged corneal endothelial cells and edema of overlying corneal stroma 24 left eyes showed considerably higher 

hours after subconjunctival injection of 150 mg clindamycin phosphate (hematoxylin- 
eosin, original magnification x 1,000). 





Fig 4.—Clinical appearance of corneal edema and conjunctival swelling three hours 
after subconjunctival injection of 150 mg clindamycin phosphate. 


levels of clindamycin activity than 
AM the serum at three and six hours. This 

e! P us SOME | would also indicate that certain ocu- 
É ELS | r ? lar tissues have the power to bind or 
| concentrate clindamycin, and this hy- 
pothesis is strengthened by the work 
of Mikuni et al," who found extraor- 
dinarily high levels of clindamycin in 
the iris and ciliary body of the normal 
rabbit two hours after the oral ad- 
ministration of clindamycin palmi- 
tate. 

Clindamycin bioactivity was ex- 
tremely high in the iris, choroid, and 
retina after single subconjunctival in- 
jections. When the dose was 150 mg, 
however, noticeable corneal endothe- 
lial damage was observed in the supe- 
rior quadrants of the cornea, adjacent 
to the site of the subconjunctival in- 
jection. On the other hand, small 
doses of the antibiotic (17 mg and 34 
mg) did not cause any corneal dam; , 
age that was detectable by clinical or 
histopathologic examination. ates 
though the intraocular level of clin- ` 
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Fig 6.—Normal corneal endothelium and stroma 24 hours after the subconjunctival in- 
jection of 34 mg of clindamycin phosphate (hematoxylin-eosin, original magnification 


=. х 1,000). 


damycin was lower after the dose of 
34 mg than it was after the dose of 
150 mg, it is apparent that the tissue 
absorption within the eye was more 
than adequate for the control of most 
susceptible organisms. 

Since all the rabbits used were pig- 
mented, uveal pigments or other com- 
ponents of pigment epithelial cells 
may have played a role in the ocular 
. tissue concentration of the antibiotic. 
Currently we are conducting parallel 
studies to determine the uveal tissue 
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absorption of clindamycin in albino 
rabbits. 
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Nonproprietary Names * 
and Trademarks of Drugs 


Clindamycin hydrochloride hydrate—Clec- ` 


cin Hydrochloride. E 


Clindamycin palmitate— Cleocin Palmitate. 
Clindamycin phosphate—Cleocin Phos- 
phate, Cleocin PO4 Injectable. ° . 
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Scanning electron microscopy of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the , 
focus of most of the medical ~ 
procedures for treatment of the disease. 


Because PHOSPHOLINE IODIDE is long-acting, it can help provide 

. uninterrupted control of intraocular pressure in chronic simple (open-angle) ` 
glaucoma or glaucoma secondary to aphakia. Just one or, atmost, . 

. two instlllations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
one in the morning) are generally needed. 

x Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 

. itis not more potent. With four concentrations available, it offers a high degree of. 
dosage flexibility for uninterrupted control of intraocular pressure...used alone 
or in combination with other mecication. 

. When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 

' is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 

the initial use of the 0.03% will be nelpful in smoothing the transition. 
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PHOSPHOLINE IODIDE ` 


(echothiophate iodide) 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE ® (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma—Chronic open-angle glaucoma 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia— Concomitant esotropias with a 
significant accommodative component 
Contraindications: 1. Active uveal inflammation 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy: Sate use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation 

4. Temporary discontinuance of medication 15 necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema 
Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Ret nal detachment has been reported occasionally. 

3. Act vation of latent iritis or uveitis may occur. 

4 Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia 

5. Prolonged use may cause conjunctival thickening, obstruc- 

tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropine, 2 mg. parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. per 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
solution; 6.25 mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated 
to adjust pH during manufacturing), chlorobutanol (chloral 
derivative), mannitol, boric acid and exsiccated sodium 
phosphate. ] 
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« structure of the Muscles 
of the Upper Eyelid 


Toichiro Kuwabara, MD; David G. Cogan, MD; Carl C. Johnson, MD 


è The human and monkey orbicularis 
muscle has fibers that are more uniform 
in size and structure than those of rectus 
muscles. They have distinct myofibrils, a 
moderate number of mitochondria, and a 

-— well-developed transverse T-tube system. 
The levator muscle also has relatively 
uniform fibers, but the myofibrils are less 
- distinct than those of the orbicularis. Es- 
pecially noteworthy is the unusual ar- 
rangement whereby Müller muscle arises 
directly from the undersurface of the leva- 
tor muscle, causing an intimate inter- 
mingling of smooth and striated fibers. 
Müller muscle then inserts on the tarsus, 
whereas the levator muscle extends by an 
aponeurosis into the septa of the orbicu- 
laris muscle. 
è In surgical specimens from patients 
y- with ptosis, the levator fibers show vary- 
/ ing degrees of abnormality, whereas Mül- 
ler fibers are normal. 
(Arch Ophthalmol 93:1189-1197, 1975) 
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Ithough the surgical correction 
of ptosis of the upper eyelid is a 
common procedure, histological stud- 
ies of the levator muscles in normal 
and pathologic conditions have not 
been pursued extensively. One of the 
difficulties in performing histological 
studies of the pathologically affected 
muscles of the upper eyelid is that the 
surgically obtainable samples are 
both crushed mechanically and con- 
sist mainly of connective tissue. Al- 
though the general construction of 
the normal eyelid and its muscles is 
well known,’ only a few histopatho- 
logical studies of the eyelid muscles 
have been reported.?* Electron micro- 
scopical studies of the eyelid muscles, 
especially relationships between the 
striated levator muscles and Miiller 
smooth muscle cells, have not been 
described. 

During the past several years, a 
great number of pathologically af- 
fected eyelid muscles were studied 
electron microscopically in the Howe 
Laboratory of Ophthalmology, Har- 
vard Medical School, and some cases 
of ptosis with oculopharyngeal dys- 
trophy have been reported recently. 
The purpose of this paper is to de- 
Scribe the structure of normal and 
patho.ogically affected upper eyelid 
muscles—the orbicularis, levator, and 
Miiller muscles, based on human and 
monkey material. 


MATERIALS AND METHODS 


Human tissue obtained from ten orbital 
exenterations that included normal upper 
eyelid structures and monkey tissue from 
several normal rhesus monkeys comprised 
the substance of this study. All the exen- 
terations were from adult patients, except 
two (ages 2 and 10 years). The human ma- 
terial was sectioned sagittally after it was 
embedded in paraffin (eight cases) or cel- 
loidin (two cases). The sections were 
stained by the hematoxylin-eosin method 
and, in some cases, by the PAS and tri- 
chrome methods. Three normal adult eye- 
lids, the monkey tissue, and several surgi- 
cally excised upper eyelid tissues were 
processed for electron microscopy. They 
were fixed in 4% glutaraldehyde solution in 
a pH 7.2 phosphate buffer. Each muscle tis- 
sue was carefully dissected out under an 
operating microscope while the tissue was 
in the fixative. 

The levator muscle of the monkeys was 
dissected from the area about 1.5 cm from 
the upper edge of the tarsal plate. Fine 
groups of Müller muscle cells, which are 
abundant in this zone, were dissected out 
also. The orbicularis muscle was obtained 
at the center of the eyelid and a few mil- 
limeters above the eyelid margin. These 
small pieces of muscle tissues were post- 
fixed in 1% osmium tetroxide in the same 
buffer solution for one hour at cold tem- 
perature. The tissues were dehydrated in a 
series of ethyl alcohol and were embedded 
in epoxy resin. The blocks were oriented to 
show the longitudinal plane of the muscle 
tissue. The ultrathin sections were stained 
with uranyl acetate and lead citrate and 
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Fig 1.—Human orbicularis muscle. Fibers 
are uniform in size and structure. Epoxy 
section (toluidine blue, original magnifica- 
tion x 500). 


were examined by electron microscopy. 
For technical ease, areas in which a large 
amount of adipose tissue was present were 
trimmed off before the final sectioning. 


RESULTS 
Orbicularis Muscle 


This muscle consists of bundles of 
striated fibers coursing parallel to the 
eyelid margin and separated from the 
epidermis by loose connective tissue 
and adenexal structures. In sagittal 
sections, the bundles appear compact 
and conspicuously departmentalized 
by fine collagenous septa. They are 
present from close to the eyelid mar- 
gin to near the brow region. The lowest 
bundle, called Riolan muscle, is situated 
somewhat more posteriorly than the 
rest, abutting against the tarsus and 
separated from the anterior eyelid 
margin by the row of cilia. 

The orbicularis muscle fibers are 
small, with an average diameter of 
80u. In this respect, they simulate the 
extraocular muscles but show some- 
what less variation in size and are 
more compact (ie, contain less connec- 
tive tissue and fat) (Fig 1). They con- 
tain a small amount of sarcoplasm, 
laterally placed nuclei, and abundant 
myofibrils. The myofibrils form dis- 
tinctively separate bundles of uni- 
form size. The bands have a regular 
pattern and are identical to those of 
other skeletal muscles (Fig 2). The 
mitochondria are moderate in number 
and are distributed uniformly in the 
sarcoplasm between the myofibrils 
and in the peripheral zone. The mito- 
chondria are elongated in shape, mea- 
suring about 0.10 х 2.0u. Their cristae 
are well-developed, and the matrix is 
relatively electron-dense. The well- 
developed sarcoplasmic reticulum is 
regularly distributed. The transverse 
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Fig 2.—Electron micrograph of portion of human orbicularis muscle. Fibers are regularly 
banded and myofibrils are clearly defined. Transverse tubes are numerous (arrows). 


Fig 3.—Higher magnification of portion of orbicularis muscle. Transverse tube system is 
well developed (white arrow). Asterisk indicates sarcoplasmic reticulum; sarcoplasm 
contains large number of glycogen particles. 
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Fig 4.—Portion of neuromuscular junction of human orbicularis muscle. Nerve (N) and 
-muscle cell (M) are divided by thick basement membrane. Neural element contains nu- 
merous synaptic vesicles. 


m i 


Fig 5.—Longitudinal section of normal m 

large number of mitochondria. Myofibrils are banded regularly but are not clearly 
defined. Left, Epoxy section (toluidine blue, original magnification х 480). Right, 

Electron micrograph. 
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Fig 6.—Upper inner portion of upper eyelid 
of human. Posterior portion of levator 
muscle ends abruptly (thick arrow) and 
changes into Müller smooth muscle 
(double arrows). Frontal half of levator 
muscle becomes aponeurosis, which ex- 
tends toward lid (thin arrows). This con- 
nective tissue does not attach to tarsus (T) 
but fans out into orbicularis muscle. Cel- 
loidin section (hematoxylin-eosin, original 
magnification x 32). 


tube system appears to be well-devel- 
oped, particularly where it forms con- 
spicuous triads with the sarcoplasmic 
reticulum (Fig 3). The amount of 
glycogen particles in the muscle cells 
appears to vary individually and by 
location, or by possible technical vari- 
ation. With regular fixation and 
staining techniques, glycogen parti- 
cles are seen as patchy electron-dense 
bodies measuring about 500 to 1,000 


Angstroms in diameter. They are 
е 
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Fig 7.—Frontal surface of levator muscle 
(double arrows) extending as an aponeu- 
rosis (single arrow) toward orbicularis 
muscle (O); T, tarsus. Paraffin section 
(hematoxylin-eosin, x 50). 





usualy found in the cytoplasmic 
matrix and outside the sarcoplasmic 
reticulum. 

The neuromuscular junctions were 
examined electron microscopically in 
two human cases. The structure of the 
junction is not different from that of 
other striated muscles (Fig 4). Histo- 
chemical staining of acetylcholine es- 
terase activity reveals that, unlike 
those of the extraocular muscles, the 
junctions are small and are dis- 
tributed throughout the length of the 
muscle without forming specific 
groupings. 


Levator Muscle 


This muscle, extending from the or- 
bital bone posteriorly, fans out to 
insert in the eyelid anteriorly. In 
sagittal sections, it lies just dorsal to 
the superior rectus muscle, permit- 
ting a convenient comparison of the 
two muscles and of their tendinous 
insertions. 

The muscle fibers of the levator 
muscle are similar to those of the su- 
perior rectus muscle except that they 
are slightly larger, 30u to 50u, and 
lack the extremely small fibers that 
are commonly present in the rectus 
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Fig 8.—High magnification of portion of levator muscle cell. Myofibrils are not clearly de- 


fined in this area. Moderately developed sarcoplasmic reticulum and T-tubes are 


present. 


Fig 9.—Anterior end of inner portion of human levator muscle. Skeletal muscle fibers (as- 
terisks) are intermingled with Müller smooth muscle cells. Paraffin section (hematoxylin- 
eosin, original magnification x 280). 


muscles. They are also somewhat 
more interspersed with fat and less 
sharply separated from the adjacent 
connective tissue than are those of 
the superior rectus muscle (Fig 5, 
left). 

The chief difference between the 
levator and the rectus muscles is, 
aside from Miiller muscle, the ten- 
dinous insertion of the two. Whereas 
the superior rectus terminates in a 
compact tendon, similar to tendons 
elsewhere, the levator terminates in 
an ill-defined sheet of collagen fibers 
that is more appropriately called an 
aponeurdsis than a tendon (Fig 6). 


This levator aponeurosis originates 
approximately 5 mm above the upper 
margin of the tarsus, with a gradual 
disappearance of the muscle fibers, 
and passes in front of the tarsus to 
insert chiefly in the septa that sepa- 
rate the bundles of the orbicularis 
muscle and in the anterior surface of 
the tarsus (Fig 7). The major inser- 
tion is into the septa of the lower half 
of the eyelid. Contrary to what has 
been generally claimed, we found 
little evidence for insertion into tbe 
subepidermal portions of the eyelid. 
The major insertion is deeper, wi¢h, 
an anatomic connection to the orbicu- 
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Fig 10.—Cross section of anterior end of human levator muscle. Striated Fig 11.—Higher magnification of portions of striated 





muscles (white asterisks) are intermingled with smooth muscle cells (black muscle (St) and smooth muscle (Sm). Two different 


asterisks). Muscle cells are parted by basement membranes (original mag- muscle cells are divided by basement membrane. 
nification х 9,600). Regularly arranged myofilaments are seen in striated 
muscle. 


Fig 12.—Müller smooth muscle. Spindle-shaped muscle cells have serrated edges. Layer 
of dense bodies are present in periphery of cell (white arrows). Cells are separated by 
basement membranes and collagen fibers. Direct jurction (black arrow) is present occa- 
sionally. 
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laris muscle, that possibly relates to 
the reciprocal function of these two 
muscles. 

The fine structure of the levator 
muscle is also similar to that of the 
rectus muscles. Muscle cells demon- 
strate the typical fine structure of 
striated muscle (Fig 7). Myofibrillar 
bundles are usually separated dis- 
tinctively. Mitochondria are abun- 
dant between myofibrils and in the 
peripheral sarcoplasm. Branching con- 
figuration is observed in some mito- 
chondria. Other constituents, such as 
sarcoplasmic reticulum, are uniformly 
distributed. The transverse tube sys- 
tem is moderately developed (Fig 8). 


Miller Muscle 


Müller muscle arising from the 
belly of the levator provides an un- 
usual origin of smooth muscle from 
striated muscle. It arises abruptly 
from the underside of the levator just 
before, or concomitant with, the lat- 
ter's transformation into its aponeu- 
rosis. So abrupt is the origin that 
smooth and striated muscle fibers 
may intermingle with each other for 

ГД 
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a short distance. This transitional 
‘area is unique in that it consists of ir- 
regularly grouped smooth muscle cells 
that intermingle with the thinning 
striated muscle fibers (Fig 9 to 11). 
"Though cells of both types are fre- 
quently situated very closely, there 
are no direct connections between 
them. 

Müller muscle fibers then descend 
toward the upper margin of the tar- 
sus. The individual cells measure 15y 
to 30u in length. In the adult, the 
muscle is 8 to 12 mm in length (5 mm 
in the 2-year-old). Its fibers do not 
comprise a distinct belly but are in- 
termixed with connective tissue, fat, 
and blood vessels behind the aponeu- 
rosis of the levator muscle. They in- 
sert on the upper anterior surface of 
the tarsus, or more correctly, they in- 
sert in dense connective tissue that 
separates the muscle fibers from the 
tarsus proper, with a few fibers in- 
serting in the conjunctiva. 

In sections from paraffin-embedded 
tissue, the smooth muscle fibers are doplasmic reticulum, mitochondrion, and glycogen bodies. Clusters of vesicles are seen 
grouped in curved bundles forming a along cell membrane. 
sinuous connection between the leva- +” 
{ог апа the tarsus, but in sections 
from celloidin-embedded tissue, the 
course appears straighter and pre- 
sumably represents more closely the 
condition in life. 

Electron microscopy reveals that 
these cells are typical of smooth mus- 
cles. The cell usually has a spindle 
shape and is surrounded by basement 
membrane. The cells in the contrac- 
tile condition show markedly serrated 
edges and lobulated nuclei (Fig 12). 
The smooth muscle has a large, cen- 
trally located nucleus, and chromatin 
forms the dense peripheral aggrega- 
tions of the nucleus. The cytoplasm is 
moderately electron-dense and con- 
tains abundant myofilaments, both 
thick and thin, which are arranged 
mainly parallel to the axis of the cell. 
The electron-dense substance, which 
is characteristically seen in the 
smooth muscle cell in general, is con- 
spicuous (Fig 12 and 18). The dense ; pe M 
bodies are present at the cell mem- ANE Val e CE SMES 7 АГ e PCR NYSE etn 
brane, especially at the nonserrated Fig 14.—Nerve elements in the Müller muscle. Left, Nerve fibers are surrounded 


part, and in the marginal cytoplasm by Schwann cell. Clusters of vesicles and mitochondria are seen occasionally (as- 
where they form a shell-like layer terisk). Right, Cored vesicles are seen in some nerve fibers (arrows). 


(Fig 12). The parakaryon zone is usu- 
al devoid of these dense bodies. 
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Fig 15.—Pathologically affected levator muscle in case of congenital ptosis. 
Only a sporadic muscle fiber shows degenerative change ( x 500). 
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Fig 16.—Pathologically affected levator muscle іп case of congenital ptosis. Z-bands (2) 
have disappeared in muscle fibers, and muscle cells are vacuolated. 


Mitochondria, which are usually 
small, form clusters in the perinuclear 
zone, especially in the areas at the po- 
lar ends of the nucleus. Microtubules 
are often found in the vicinity of the 
clusters of mitochondria. Ribosomes 
are present in the cytoplasm where 
mitochondria are rich. Glycogen par- 
ticles are present but inconspicuous. 
Small vesicles are abundant immedi- 
ately inside the cell membrane (Fig 
13). They are more numerous in the 
centracted cell surface. Although 
clusters of packed muscle cells are 
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found in several locations, many cells 
are sparsely distributed and they are 
not attached to each other. Junctions 
between the cells are observed only 
occasionally. However, the marginal 
attachment to the surrounding con- 
nective tissue through the basement 
membrane appears to be strong. Mül- 
ler smooth muscle is well innervated. 
Many nerve elements that are sur- 
rounded by Schwann cell are present 
among muscle cells (Fig 14). No direct 
contact between vesiculated bodies 
and muscle cells is demonstrated in 


this study. Some vesicles contain е1ес- 


tron-dense core substance (Fig 14; ` 


right). 

The lower eyelid contains abundant 
smooth muscle cells also. The, fine 
structure of these cells is identical to 
that of the Müller cells of the upper 
eyelid. 


Pathologic Changes 
in Eyelid Muscles 


Thirty-eight surgically removed 
eyelid muscle tissue samples of 26 
patients have been studied electron 
microscopically. The patients’ ages 
ranged from 4 to 84 years, and the 
etiological reasons for the ptosis sur- 
gery also varied widely. Among these 
cases, clinical and pathological obser- 
vations on some cases of oculopharyn- 
geal dystrophy have been described.° 

The most striking findings in ptosis 
cases, regardless of the cause, are the 
substantial reduction or absence of 
the striated levator muscles in the ex- 
amined area, about 1 cm above the 
tarsus where muscle cells are present 
normally. The area is occupied by con- 
nective tissue including varying num- 
bers of inflammatory cells. However, 
a few specimens of the belly portion 
of the levator muscles, which were ob- 
tained by deeper excisions, show vari- 
ous pathological changes. Despite the 
striking disappearance of the levator 
muscle cells, Miiller smooth muscle 
cells are well preserved. Except for a 
few lipofuscin granules in the cyto- 
plasm, the cytologic appearance of 
the smooth muscle is entirely normal 
even in two cases of advanced oph- 
thalmoplegia. 

All cases of which belly portions of 
the levator muscle were studied also 
showed similar changes in the orbicu- 
laris muscle. Pathological changes in 
the levator and orbicularis muscles 
appeared to be similar in nature and 
degree. The following findings were 
observed equally in both muscles. 

Pathologically affected muscle fi- 
bers were distributed sporadically 
among normal muscles (Fig 15). The 
most common changes were multiple 
vacuolation in the muscle cells. Vacu- 
oles were distributed diffusely be- 
tween myofibrils and appeared to 
arise by enlargement of lumens of 


the sarcoplasmic reticulum. These 
[4 
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vacuoles differed from the lipid drop- 


‘lets that were common in more se- 


verely damaged muscle cells. The 
bands of myofibrils were not dis- 
turbed too much in this stage, and 
degenerative changes were not seen, 
but normal T-tubes were sparse or 
absent in the vacuolated muscle cells. 

Degenerative changes of both leva- 
tor and orbicularis muscles were 
present in many chronic dystrophic 
diseases, especially oculopharyngeal 
dystrophy. The most common change 
was the disappearance of Z-bands 
(Fig 16). By light microscopy, these 
muscle fibers appeared to be fibrosed, 
and their striations were missing. Al- 
though both thick and thin filaments 
were recognizable and were parallel 
to the axis of the cell, they were not 
arranged in a normal band pattern. 
Not only was the Z-band absent, but 
also other bands were missing. Myo- 
filaments appeared to fail to form 
myofibrils. The number of mito- 
chondria was decreased, and the sar- 
coplasmic reticulum and T-tube sys- 
tems were missing in these muscle 
cells. Muscle cells that have advanced 
necrotic changes were irregular in 
shape. The pathologically changed 
foci were enlarged and localized in 
otherwise normal cells. This area was 
devoid of normal bands, was gener- 
ally electron-dense, and often ac- 
cumulated fat droplets (Fig 17). Pro- 
liferated and centrally located nuclei 
were often observed in these cells. 
Necrotic myofibrils were fused into 
an amorphous or granular mass and 
occasionally became electron-dense 
serpentine strands (Fig 18). In less 
degenerated cells, lamellated bodies 
were observed frequently in the sar- 
coplasm. They appeared to be abnor- 
mal Z-bands. Abnormal mitochondria 
consisting of proliferated whirled 
membranes were present in certain 
cases with chronic ptosis. These mito- 
chondria were large and often numer- 
ous. Also inclusion bodies of various 
size consisting of fine homogeneous 
granular substance were often found 
between myofibrils. No specific corre- 
lation between the cytologic changes 
and clinical classification has been 
noted in this study. In all these cases, 
Müller smooth muscles were found to 


be intact. Unfortunately, no tissue af- 
е 


е 
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Fig 17.—Degenerating orbicularis muscle in case of chronic ptosis. Normal bands are 
missing in pathologically changed muscle cell. Dark-banded mass appears to be aggre- 
gated myofilaments. Portion of normal muscle cell is seen in upper left corner. 
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fected by Horner syndrome was avail- 
able for this study. 


COMMENT 


The present study has demonstrated 
the fine structure of the orbicularis, 
levator, and Müller muscles of the up- 
per eyelid of the human and the 
rhesus monkey. The demonstration 
includes *ertain pathological find- 


Fig 18.—Severely degenerated orbicularis muscle in case of congenital 





ptosis. Dark 
strands are degenerated myofilaments. Cell is occupied with swollen mitochondria and 
vacuoles. 


ings. Fine structure of the normal 
skeletal and smooth muscles had been 
studied extensively by several au- 
thors.” The unique structure of the 
extraocular muscle, a mixture of 
twitch and slow muscle cells within a 
bundle, has been particularly well 
studied. Although the general struc- 
ture is quite similar to that of the ree 
tus muscles, the muscle fibers of the 
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‘orbicularis. and levator muscles аге 
relatively ‘uniform in structure. The 
orbicularis muscle fibers are par- 
ticularly uniform in size, and each cell 
consists of the distinct myofibrils 
with a moderate number of mito- 
chondria and a well-developed trans- 
verse tube system. Abundance of T- 
tube system indicates that this 
muscle has a quick contraction, and 
this structure is similar to that of the 
twitch muscle, though the function of 
this muscle is not in this category. 
The levator muscle fibers are uniform 
also, but myofibrils of this muscle are 
not quite as distinct as those of the 
orbicularis muscle. Mitochondria are 
abundant, and the T-tube system is 
moderately developed. Although not 
typical, this muscle may belong to the 
slow muscle category. 

Especially interesting is the un- 
usual arrangement of a smooth mus- 
cle (Müller muscle) arising abruptly 
from the belly of a striated muscle 
(levator), with a mixture of the two 
muscle types at the origin. A some- 
what analogous mixture of smooth 
and striated muscle occurs in the up- 
per portion of the esophagus, but the 
arrangement here differs in that the 
esophageal muscles are far more com- 
pact. 

Although the levator muscle is gen- 
erally described as having a distinct 
tendinous insertion anteriorly and as 
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having an insertion in the dermis of 
the upper eyelid, the “tendon” has 
more the histological appearance of 
an aponeurosis with major connec- 
tions to the septa of the orbicularis 
muscle. Gross appearance of the apo- 
neurosis of the levator muscle has 
been pointed out by Jones.* Al- 
so, Berke has mentioned the delicate 
structure in conjunction with a surgi- 
cal approach to this muscle.” 

Pathological changes of the eyelid 
muscles in ptosis appear to be non- 
specific. The constant finding in 
ptosis patients in reduction of skele- 
tal muscle cells in the anterior portion 
of the levator muscle. The population 
of tke Müller cell is relatively con- 
stant—or possibly increased to a cer- 
tain extent. Similar histological ob- 
servations have been described by 
Berke and Wadsworth. In chronic 
ptosis patients, pathological changes 
are demonstrated constantly in the 
orbicularis muscle. Also, few cases of 
which both the orbicularis muscle and 
belly portion of the levator muscle are 
examined show equal pathological in- 
volvement in these muscles. The de- 
gree and nature of cytologic changes 
in these striated muscles vary consid- 
erably and appear to have little corre- 
lation with the clinical classifications. 
Advanced degenerative changes are 
found more frequently in chronic 
cases. 


Part of this investigation was supported by re- 
search grant EY-00006 from the National Eye 


Institute, National Institutes of Health, Public ` Г 


Health Service. 


Key Words.—Levator muscle, Miiller 
muscle, orbicularis muscle, lid musgle, ex- 
traocular muscle, smooth muscle, ptosis, 
muscle pathology. 
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Hold MISTURA® be- 
tween index finger 
and thumb. Used 
properly, MISTURA can 
assure complete cov- 
erage of the absorb- 
ing surface of the eye 
for effective |.0.R con- 


trol. 
Hid d 


i 


With the eye closed, 
placetoprimofthe lid- 
retractor(eyescope) 
just above eyelash of 
upper lid and use it to 
gently retract the eye- 
lid. 


pn 





Gently retract the lid. 
Besurethatthe bottom 
of the eyescope rests 
on the orbital bone. 
Lookup within the eye- 
Scope. 





Briskly squeeze the 
thumb and index fin- 
ger to deliver the 
medication as a fine 
mist of micro-drops. 


Used properly, MISTURA can assure complete coverage of the 
absorbing surface of the eye for effective І.О. control. 
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Ophthalmic Spray Products 











The longer they use it 
the better they like it. 


168 dropper userstried MISTURA. 71% like it? 28 ophthalmologists recently 
switched from dropper medication with pilocarpine to MISTURA® P 
Pilocarpine НСІ. Acceptance increased with use. At the end of the first 
week, 63% liked it—by the second week, patient acceptance increased 
to 71%. Typical comments included: 

“It's more convenient’ “| don't have to tip my head” “Less trouble 
keeping my eyes open“ "Il can do it myself, my wife had to help me 
before: Is MISTURA a better way to deliver a drop? Most patients who 
try it think so! 

"Data on file at Lederle Laboratories 


LEDERLE LABORATORIES, A Division of American Cyanamid Company, 
Pearl River, New York 10965 
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Ophthalmic Spray Products 


MISTURA® D 
Phenylephrine HCI 0.12% 


Ophthalmic Solution Sterile 


DESCRIPTION: MISTURA D is a decongestant that whitens the eye and relieves minor eye ir- 
ritations caused by hay fever, colds, dust, wind, swimming, sun, smog or hard contact lenses. 
CONTAINS: Phenylephrine HCI 0.12% with: antipyrine 0.1%, sodium phosphate dibasic, 
sodium phosphate monobasic, disodium edetate, sodium acetate, sodium thiosulfate, 
benzalkonium chloride 1:25,000 and purified water. Hydrochloric acid or sodium hydroxide is 
added to adjust pH to approximately 6.75. 
DIRECTIONS: Use 1 mist application in the affected eye(s). May be repeated in 3 or 4 hours 
as needed. 
When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA D. 
CAUTION: Should not be used in the presence of narrow-angle glaucoma 
WARNING: If irritation persists or increases, discontinue use, Keep container tightly closed. 
NOTE: Not for use with the soft contact lens 


HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev7/74 


MISTURA® D.Zn 


Phenylephrine with Zinc Sulfate 


Ophthalmic Solution Sterile 


DESCRIPTION: Zinc sulfate 0.25%, phenylephrine HCI 0.12% with: benzalkonium chloride 
(0.0075%), polysorbate 80, sodium bisulfite, sodium citrate, sodium chloride, (and purified 
water). Sodium hydroxide is added to adjust pH to approximately 6.9 
ACTIONS: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly astringent solution of 
zinc sulfate and phenylephrine that provides prompt symptomatic relief of ocular irritation by 
whitening the inflamed eye and reducing mucus. 
INDICATIONS: MISTURA D.Zn can be used when an astringent and decongestant is needed 
for relief of minor eye irritations such as those associated with hay fever, colds, dust, wind, 
sun, smoke, smog, swimming or hard contact lenses. 
CONTRAINDICATIONS: MISTURA D.Zn should not be used in the presence of narrow-angle 
glaucoma. 
WARNINGS: If irritation persists or increases, discontinue use and consult a physician. 
DOSAGE and ADMINISTRATION: Use 1 mist application in the affected eye(s). May be re- 
peated in three or four hours as needed. 

When used according to accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA Dn. 

NOTE: Keep container tightly closed. Not for use with the soft contact lens 


HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev. 7/74 


MISTURA® C 
Carbachol 
Ophthalmic Solution Sterile 


CONTAINS: Carbachol 0.7596, 1.596, 396. with: benzalkonium chloride 1:20,000, disodium 
edetate, sodium chloride, potassium chloride and purified water. Hydrochloric acid or sodium 
hydroxide is added to adjust the pH to approximately 5.6 

ACTIONS: MISTURA C carbachol provides a more rapid and prolonged miosis than pilocar- 
pine and can lower intraocular pressure when other miotics have had to be replaced due to ir- 
ritation, insensitivity or insufficient potency. 

INDICATIONS: Effective in reducing intraocular pressure in open-angle or narrow-angle 
glaucoma. Particularly useful in eyes which have become irritated by or resistant to pilocar- 


pine. 
CONTRAINDICATIONS: Carbachol is contraindicated in the presence of corneal abrasion and 
should never be administered orally or by injection. Miotics are contraindicated where pupil- 
lary constriction is undesirable such as in acute iritis 
PRECAUTIONS: Administer with caution if the epithelial barrier of the conjunctiva and cor- 
nea has been reduced by topical anesthetics, tonometry or trauma or if the patient is 
asthmatic. Headache and ciliary spasm with resultant temporary decrease in visual acuity may 
occur. Dosage must be individualized to avoid aching of the eye and frontal headache caused 
by constriction of the iris sphincter and ciliary muscle spasm. 
DOSAGE and ADMINISTRATION: One mist application two to three times daily. However, the 
dosage should be adjusted to meet the needs of the individual patients. This is made easier 
with MISTURA C available in three strengths. ы 

When used according to the accompanying directions for use, each application delivers ap- 


proximately 1.7 drops of MISTURA C. 
HOW SUPPLIED: Available in sterile 15 ml, mist dispensing bottles. Rev. 7/74 


MISTURA® E 


1-epinephrine 
Ophthalmic Solution Sterile 


DESCRIPTION: Contains: levo-epinephrine (as the HCI) 0.25%, 0.5%, 1%, 2% with 
benzalkonium coloride, sodium metabisulfite, disodium edetate, sodium chloride, hydrochloric 
acid qs ad pH approximately 3.0, and purified water. 

ACTIONS: The capacity of MISTURA E /-epinephrine to decrease the aqueous inflow in 
open-angle glaucoma has been well documented. Studies have also shown that prolonged 
topical epinephrine therapy offers significant improvement in the coefficient of aqueous out- 
flow. (Becker! found that 55% of 72 patients showed a 50+% increase in outflow facility 
6-24 months after initiation of topical epinephrine therapy.) 

MISTURA E is effective alone in reducing intraocular pressure, and is particularly useful in 
combination with miotics for the difficult-to-control patients. The addition of MISTURA E to 
the patient's regimen often provides better control of intraocular pressure than miotics alone 
(Ballentine and Garner? indicated that with 8096 of the uncontrolled open-angle glaucoma pa- 
tients control might be expected with the addition of topical epinephrine therapy.) 
INDICATIONS: Chronic simple glaucoma. 

CONTRAINDICATIONS: Should not be used in patients who have had an attack of narrow 
angle glaucoma since dilation of the pupil may trigger an acute attack. 

WARNINGS: Undesirable side reactions may include: eye pain or ache, browache, headache, 
conjunctival hyperemia and allergic lid reactions. Adrenochrome deposits in the conjunctiva 
and cornea after prolonged epinephrine therapy have been reported. Epinephrine has been re- 
ported to produce macular edema in some aphakic patients and should be used with caution 
in these patients?. 

PRECAUTIONS: Epinephrine in any form is relatively uncomfortable upon instillation. 
However, discomfort lessens as the concentration of epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dilation of the pupil may 
trigger an acute attack of glaucoma. 

DOSAGE and ADMINISTRATION: The usual dosage is 1 mist application once or twice daily. 
However, the dosage should be adjusted to meet the needs of the individual patients. This is 
made easier with MISTURA E available in four strengths. 

When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA E. 

NOTE: Protect from excessive light and heat. If the solution discolors or a precipitate 
forms it should be discarded. Not for injection. 

HOW SUPPLIED: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml. mist dispensing bot- 


tles 
REFERENCES 
1. Becker, B., Pettit, T.H., and Gay, A.J.: Arch. Ophth. 66:219, 1961 
2. Ballentine, EJ., and Garner, L.L.: Arch. Ophth. 66:314, 1961 
3. Kolker, A.E., and Becker, B.: Arch. Ophth. 79:552. 1968 Rev. 7/74 


MISTURA® P 


Pilocarpine Hydrochloride 
Ophthalmic Solution Sterile 


CONTAINS: Pilocarpine HCI 12%, 196, 2%, 3%, 4%, with: benzalkonium chloride 1:25,000 as a 
preservative sodium acetate, disodium edetate, sodium chloride, and purified water. 
INDICATIONS: MISTURA P pi/ocarpine НС! is indicated for 

1. The control of intraocular pressure in glaucoma. 

2. Emergency relief of mydriasis in an acutely glaucomatous situation. 

3. Use following treatment with cycloplegics to reverse mydriasis 
PRECAUTION: Undesirable side reactions to MISTURA P are rare; however, on prolonged 
use, classic mucosal sensitization to pilocarpine may occur. 
DOSAGE and ADMINISTRATION: 

1. For glaucoma, the recommended dosage is 1 mist application two to four times a day of 
the selected concentration; patient response may be variable 

2. To aid in emergency miosis, 1 mist application of the higher concentrations should be 
used. 

3. The dosage and strength required to reverse mydriasis depends on the cycloplegic used 

When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA P 
HOW SUPPLIED: MISTURA P pi/ocarpine HC/ 2%, 1%, 2%, 3%, 4%, is available in sterile 15 
ml. mist dispensing bottles. Rev 7/74 


edm LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 212-5 
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. Annual Review 


Edited by B. Thomas Hutchinson, MD 


10 Hawthorne Pl, Boston, MA 02114 


Strabismus 


Eugene M. Helveston, MD 


Ry three years a new reviewer 
assumes the task of compiling 
and presenting in capsule form the 
important literature of the world 
dealing with the subject of strabis- 
mus.' This task becomes one of selec- 
tion and, therefore, omission because 
of the large number of published pa- 
pers pertaining to strabismus and 
strabismus-related entities. This re- 
view also must for reasons of space, 
availability of material, language 
barriers, and pure oversight omit cer- 
tain communications that may be in- 
deed worthy of inclusion. It is hoped 
that what is included is worthy and 
useful, and apologies are extended to 
those authors whose works are not 
cited. 

This year's review attempts to 
cover papers that are primarily of a 
clinical nature. New concepts that 
have a ready application to the clini- 
cal aspects of strabismus, amblyopia, 
and related subjects will be stressed. 
It is hoped that perusal of the con- 
tents of this review along with com- 
plete reading of cited papers that 
pique the curiosity will enable the 
reader to keep abreast of the impor- 
tant advances in the field of stra- 
bismus. 





Submitted for publication Jan 27, 1975. 
© From the Department of Ophthalmology, In- 
diana University Medical Center, Indianapolis, 
Ind. 
*Reprints not available. 
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MEETINGS 

Tke Third Cambridge Ophthalmo- 
logical Symposium was dedicated to 
the subject of strabismus. In the 
words of its chairman, T. Keith Lyle, 
the aim of the meeting was “. . . to 
bring together some of those cur- 
rently engaged in laboratory research 
into problems of strabismus and clini- 
cians concerned with its treatment 
.... The meeting, which was held at 
the beginning of September in 1973, 
seemed to accomplish the goals of its 
chairman, and the fruits of this meet- 
ing are preserved for all to benefit 
from in a single issue of the British 
Journal of Ophthalmology.? This type 
of publication seems a fitting way to 
preserve efforts that otherwise would 
be available to only an invited few. In 
May of 1974, the International Stra- 
bismological Association (ISA) held 
its second meeting immediately prior 
to the World Congress of Ophthalmol- 
ogy, which was held in Paris. The ISA 
meeting took place on a ship that un- 
fortunately was beset by heavy seas. 
According to participants, seasick- 
ness detracted from the scientific if 
not the social aspects of the program. 
The American Association of Certi- 
fied Orthoptists (AACO) has contin- 
ued to hold its annual “Sunday night 
symposium” in joint sponsorship with 
the American Academy of Ophthal- 
mology and Otolaryngology (AAOO). 
The 1972 symposium dealt with nys- 


tagmus, the 1973 meeting took an in- 
depth look at the superior oblique, 
and the 1974 symposium was titled 
“Strabismus Plus.” The attendance at 
this meeting, which takes place be- 
tween 8 and 10 РМ on the first Sunday 
of the academy meeting, grows stead- 
ily each year, and by unofficial count 
reached nearly 1,000 in 1974. This 
symposium is open to all academy 
goers and is worthwhile for anyone 
even remotely interested in strabis- 
mus. The proceedings of this sympo- 
sium plus 10 to 14 other articles on the 
subject of strabismus are published 
each spring in the American Orthop- 
tic Journal. This journal is available 
at no cost to any academy member 
who requests it. Others may obtain 
the journal for a modest cost. Those 
interested should inquire in writing 
to the AAOO office, 15 Second St SW, 
Rochester, MN 55901. 

The Third International Orthoptic 
Congress was held in Boston, Mass, 
July 1 through 3, 1975. An inter- 
national array of speakers discussed 
the following topics: the development 
of binocular vision, amblyopia, nys- 
tagmus, small angle strabismus ap- 
plications of electrodiagnosis, dys- 
thyroid ophthalmoplegia, squint in 
handicapped children, orthoptic diag- 
nosis and therapy, ocular palsies, sur- 
gery of squint and divergent squint. 
Proceedings of the congress will be 
published in book form as they have 
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in the past. . 

In March of 1974, the American 
Association for Pediatric Ophthalmol- 
ogy had its founding meeting in Los 
Angeles, Calif. A substantial portion 

-of that meeting, as well as the second 
annual meeting held in February 
1975 at Lake Tahoe, Nev, dealt with 
strabismus ог strabismus—related 
topics. 

As the number of postgraduate 
meetings dedicated entirely or in 
part to strabismus reaches spiraling 
heights, it becomes impossible to list 
them all. Suffice it to say, anyone in- 
terested in attending a meeting to 
“brush up on strabismus” will be able 
to find one or more meetings not too 
far from home if he watches the jour- 
nal announcements and reads his 
mail for solicitations. 


Books 


Two of the important books on stra- 
bismus recently published are volume 
six of System of Ophthalmology titled 
Ocular Motility and Strabismus by 
Sir Stewart Duke-Elder and Kenneth 
Wybar* and Burian and von Noor- 
den’s Binocular Vision and Ocular 
Motility: Theory and Management of 
Strabismus. The joy of seeing the 
latter book published is dulled by the 
sadness caused by Dr. Burian's death 
on Nov 24, 1974. Other books of inter- 
est include yet another Atlas of Stra- 
bismus Surgery, an exhaustive anal- 
ysis of the corneal light reflex,’ and a 
paperbound updated version of the 
original Scobee volume, which has 
been a standard primer on strabismus 
for parents of strabismic children or 
other interested lay persons.’ A de- 
tailed analysis of one man’s experi- 
ence with early surgery for congeni- 
tal esotropia by Daniel Taylor, MD, 
makes interesting reading? Two 
other volumes deal with supranuclear 
disorders? and diplopia, with the lat- 
ter actually being a comprehensive 
strabismus text. 


BASIC SCIENCE 
Anatomy and Physiology 


. Extensive studies of iatrogenically 
visually deprived and iatrogenically 
strabismie monkeys have been car- 
ried out? The following conclusions 
were reached: 
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1. Experimenta] amblyopia can be 
produced in monkeys, and this ambly- 
opia can be verified in behavioral 
studies in which the specially trained 
monkeys were subjected to visual 
acuity testing. 

2. An age of susceptibility to am- 
blyopia exists, and it is a younger age 
in monkeys than in humans. 

3. Physical changes occur in mon- 
keys who have either strabismic or 
form-deprivation amblyopia, and 
these changes have been found only 
in the lateral geniculate body. 

4. Fewer cells in the cerebral cor- 
tex (area 17 and 18) can be driven by 
the amblyopic eye, and fewer cells 
can be driven binocularly in monkeys 
that have strabismus with or without 
amblyopia. Such visually deprived 
and strabismically amblyopie mon- 
keys displayed reduced activity at the 
single neuron level after stimulation 
of the amblyopic eye. 

Irreversible amblyopia was pro- 
duced in immature rhesus monkeys 
whose lids were sutured between 
birth and nine weeks of age, and also 
in animals made esotropic during the 
first week of life. Amblyopia was not 
produced in monkeys in which exo- 
tropia was induced, nor did it occur 
with lid closure after 12 weeks of age 
in monkeys. During the age of sus- 
ceptibility, brief periods of lid closure 
(two to four weeks) caused severe 
amblyopia. Clinical studies and expe- 
rience in dealing with patients indi- 
cate that humans who are deprived of 
visual stimulation at a very young 
age also develop irreversible ambly- 
opia. Strabismus in early life in hu- 
mans similarly may produce severe 
amblyopia. However, the age of sus- 
ceptibility in humans is certainly 
longer than in monkeys, but just how 
long is not known. 

Only indirect evidence shows that 
early realignment of strabismic eyes 
may lead to more normalized binocu- 
lar cooperation. Clinical studies of 
early surgery done in esotropie hu- 
mans have not been as convincing of 
producing improved binocularity with 
bifoveal fusion as have studies that 
early strabismus causes reduced bi- 
nocularity. It would seem that care- 
fully controlled, prospective studies 
carried out at least until subjects 


have reached visual maturity and can- 
cooperate for testing are required be- 
fore the final answer regarding the 
effectiveness of early surgery jn pro- 
ducing otherwise unattainable bi- 
nocularity is known. 

It is well known that Siamese cats 
frequently have crossed еуез." А 
white tiger now in a Chicago zoo has 
also been observed to have crossed 
eyes. The Siamese cats were noted to 
have abnormal lateral geniculate 
bodies characterized by the presence 
of fewer uncrossed fibers; that is, 
some or all of the temporal fibers 
seemed to cross rather than remain- 
ing uncrossed. This was referred to 
by the authors as "scrambled input" 
and was accompanied by suppression 
leading to a reduced nasal visual field 
under monocular conditions. The name 
given to this was the "Midwestern" 
response. Researchers in the East 
found a reorganization of the projec- 
tion of the abnormal lateral genic- 
ulate body, and this was termed the 
"Boston" response. This latter re- 
sponse, with its apparent change in 
relative localization, is more akin 
to what has been called in humans 
"anomalous retinal correspondence." 
In the works of the author, 


the relationship of albinism and abnormal 
visual pathways is an intriguing one and 
affords a unique opportunity to study and 
determine the extent to which central 
pathways can adapt to deal with abnormal 
patterns of cerebral activity. 

Utilizing histochemical techniques, 
three types of fibers were found in 
the baboon's extraocular muscle.'^ It 
was suggested that their differences 
are related to the times of recruit- 
ment of motor units to which they be- 
long. It was pointed out that other 
workers have demonstrated only two 
types of fibers, fast and slow. The be- 
havior of extraocular muscles cas! 
to the types of fibers that exist and 
the importance and behavior of each 
seems to be a fruitful area of study. 


Accommodation and 
Accommodative Convergence 


A concise review of laboratory con- 
tributions to strabismus includes an 
especially useful review of the accom, 
modative convergence-accommoda- 
tion (AC/A) ratio.^ Response AC^A 
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is a laboratory measurement utilizing 
an objective refracting device or op- 
tometer. The amount or degree of 
convergence the subject produces can 
be measured relative to the exact 
amount of accommodation carried out 
by the subject. This determines the 
true AC/A under the conditions 
tested. Such tests proved useful to de- 
termine that anticholinesterase drugs 
are more effective with a high AC/A 
and less effective with a low AC/A. 
Anticholinesterase drugs are there- 
fore less effective in reducing esode- 
viations with a low response AC/A. 
Other methods of determining the 
AC/A are the distance-near hetero- 
phoria comparison, and the stimulus 
(gradient or lenticular) method. The 
comparison of the distance-near rela- 
tionship, divided by the accom- 
modation requirement of the near 
point added to the pupillary distance 
(expressed in centimeters) gives a 
number for the AC/A, but this is sub- 
ject to built-in errors related to un- 
known factors associated with near- 
ness. 

A more accurate and useful clinical 
tool for AC/A determination is the 
comparison of heterophoria measure- 
ments with and without plus or minus 
lenses at a given distance. The prism 
diopter (A) difference is divided by 
the lens power to arrive at the AC/A. 
This latter method is called the 
gradient, or lenticular, stimulus 
method of determining AC/A. 

Three techniques for determining 
AC/A may be summarized: 

1. Response: A laboratory test that 
utilizes an objective refracting device 
(most accurate). 

2. Gradient, or lenticular, stimulus: 
A heterophoria comparison at a fixed 
distance with and without plus or 
minus lenses (useful clinical tool). 

3. Distance-near comparison: A fre- 
quently used method of determining 
the AC/A (least accurate because un- 
known near factors may produce un- 
clear results). 


Perception 


A very interesting clinical experi- 
ment was carried out in which sub- 


** jects viewed their feet while wearing 


,base-out prisms.’ They obviously had 
to “overconverge” because of the re- 
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quirements imposed by the prisms. 
When the prisms were removed and 
the normal amount of convergence 
was employed, the subjects over- 
estimated the distance of their feet. 
A brief conditioning period convinced 
them that a certain amount of con- 
vergence was needed to fuse the im- 
ages of their feet. Less convergence 
meant the objects were farther away. 
Similar types of experiments in which 
subjects reached for objects while 
viewing them first with and then 
without horizontal prism indicated 
that after a period of conditioning, 
experimental subjects reached for ob- 
jects in space in a direction and to an 
extent indicated by the amount of 
muscle pull they anticipated should be 
related to the position of the object in 
space. According to the authors, this 
indicates that registered or condi- 
tioned, as opposed to actual, conver- 
gence is a factor in perception at close 
range, and that appropriate adapta- 
tion after a conditioning period occurs 
within the motor system for each eye. 
This suggests that past pointing, 
which occurs in recent ocular muscle 
palsy, particularly sixth nerve palsy, 
is influenced by interpretation of the 
amount of innervation supplied to a 
muscle relative to the usual local- 
ization associated with this amount of 
innervation. 

An object moving in front of the 
eyes in the fronto-parallel plane while 
the eyes are fixed on a stationary 
point appears to follow a path of el- 
liptical depth. However, when the 
eyes follow the object, the eyes ap- 
pear to follow the true path, making 
only conjugate movements and not em- 
ploying convergence or divergence. 
The combination of retinal stimula- 
tion and one other act, such as head 
movement or eye movement, seems 
necessary to allow us proper ori- 
entation. The appreciation of this 
Pulfrich effect is suggested as a pos- 
sible test for the presence of periph- 
eral stereopsis.'* 

Careful laboratory study indicated 
that lateral inhibition in the normal 
eye of a patient with anisometropia, 
amblyopia, and central fixation was 
ten minutes of arc diameter in the 
normal eye and 17.5 minutes of are 
diameter in the amblyopie eye.” This 


amblyopie eye’ was 20/60 and had . 


no demonstrated central scotoma. Iñ- 


creased lateral inhibition may be 
related to the clinically apparent 
“crowding phenomenon" seen in am- 
blyopia; that is, adjacent optotypes in- 
terfering with central acuity. 


Electrophysiology 


Electromyographic study of a pa- 
tient with pure "V" pattern exotro- 
pia, that is, no inferior oblique over- 
action, demonstrated that the eyes 
abducted in up-gaze because of (or at 
least associated with) increased fir- 
ing of the lateral rectus." No increase 
in the electrical activity of the infe- 
rior oblique was noted. Increased co- 
firing of the medial and lateral rectus 
in the fixing eye of the asymmetri- 
cally exodeviated eyes offers proof 
that both lateral recti are more elec- 
trically active. In order to keep the 
fixing eye straight in upward gaze in 
spite of the excess firing of the lateral 
recti, the medial rectus of the track- 
ing eye should (and did) fire exces- 
sively. 

Electromyographic studies indicate 
that the cause of Duane retraction 
syndrome (Stilling—Turk—Duane) is 
a paradoxical, anomalous innervation 
of the lateral rectus of the affected 
eye, or a synergistic innervation of 
the extraocular muscles that are nor- 
mally innervated by different nerves 
and that are normally antagonists.” 
Three types of Duane syndrome were 
identified: type 1, defective abduc- 
tion; type 2, defective adduction; and 
type 3, defective abduction and ad- 
duction. All types show narrowing of 
the fissure and retraction of the globe 
on adduction; "A," "V," and "X" pat- 
terns may be present also. 

Horizontal saccadic movements 
were measured with the use of 
electro-oculography in a patient un- 
dergoing surgery for exotropia per- 
formed with the aid of topical anes- 
thesia.? After “usual” dissection of 
the intermuscular membrane, hori- 
zontal saccadic movements slowed in 
both abduction and adduction follow- 
ing disinsertion of the lateral rec- 
tus. Essentially no movement was 
recorded when both the medial and, 
lateral rectus muscles were dis- 
inserted and held taut. From this, it is 


Strabismus—Helveston 1207 


ЧИИР ТРОЕ ate УНИТА 


< Аа заса Uu. LO ir ^ za c0 алл 


iX 


SUN з»: 


E cu ш) 


E 


PUT TNR 


| 


inferred that the vertical recti play 
no important part in horizontal eye 
movements. Electro-oculography is 
suggested as a valuable tool for dif- 
ferentiating a slipped muscle from 
other causes of overcorrections or 
undercorrections. Only the former 
shows substantial decrease in sac- 
cadic velocity. 

An infrared reflection device was 
used to measure the speed of horizon- 
tal ocular movements over a range of 
10° to 15° from the center line.” Nor- 
mal subjects’ eyes moved at an aver- 
age speed of between 410° to 485° per 
second. Reduction in saccadic veloc- 
ity, as recorded on paper, produces ob- 
jective evidence of extraocular muscle 
paresis. With this technique, improve- 
ment can be shown as well as abnor- 
mality confirmed. 

In a study from Japan, electro- 
oculograms were recorded in an ef- 
fort to determine saccadic velocities 
in normal subjects and patients with 
strabismus. It was found that for 20° 
of movement, saccadic speeds were as 
follows”: 

Exotropic patients 

Temporal ocular movement, 549° 
per second 

Nasal ocular movement, 405° per 
second 

Normal subjects 

Temporal ocular movement, 279° 
per second 

Nasal ocular movement, 346° per 
second 

Esotropia patients 

Temporal ocular movement, 148° 
per second 

Nasal ocular movement, 300° per 
second 

Certainly, exotropic patients move 
their eyes with the greatest facility. 
The eyes move less rapidly in the 
field away from their chronic devia- 
tion, especially in patients with eso- 
tropia. Perhaps this is so because of 
chronic contractions of the muscles in 
the direction of the deviation. Fi- 
nally, nasal movement, which is in the 
direction of convergence (toward fu- 
sion of most objects), is more rapid 
thån temporal movement in the nor- 
mal subject. 

Electromyography electrodes were 
placed at various depths in both 
horizontal and vertical extraocular 
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muscles, and recordings were made 
during tracking, vergence, saccadic 
movements, vestibular counter-roll- 
ing, levator activity, and blinking.” 
Deep muscle fibers (near the globe) 
showed activity later in recruitment, 
and muscle fibers more superficially 
located (away from the globe) showed 
earlier recruitment in muscle activity. 
Since this pattern was found in each 
of the types of eye movement, it is 
suggested that various histologic 
muscle fiber types are functionally 
differentiated on the basis of the 
amount of work they do, rather than 
on the basis of the type of eye move- 
ment to which they contribute. 
Donders law was found to be inap- 
plicable to a comparison of the tor- 
sional orientation of an eye during 
steady fixation and during a smooth, 
following movement when instanta- 
neous evaluation of the eye position 
was recorded.” The eye sees an object 
in a way modified by how it got there 
relative to certain controlling or mod- 
ifying effects in the complicated 
nervous system. The authors state 
that there are some important differ- 
ences in the neural substrates for 
smooth tracking and saccadic modes 
of eye movements. It also seems 
reasonable to infer that there are 
differences between static and dy- 
namie states relative to perception. 
Voluntary nystagmus that is of 
high frequency, low amplitude, and 
short duration is suggested as being 
seen in malingerers or hysterics.” It 
may also be seen as a "parlor trick" 
carried out by someone who has noth- 
ing to gain but the joy of entertain- 
ing those in his immediate company. 
In either case, this condition is char- 
acterized by the absence of abnormal 
neurologic signs. 
Studies showed that the viewing of 
a vertical line suppressed horizontal 
pendular oscillations in one patient.” 
Preferential cortical development of 
vertical line detection is proposed as 
an explanation for this phenomenon. 
Even in complete darkness, an eye 
that "intended to look" because of 
acoustic stimulation developed nys- 
tagmus." Therefore, latent nys- 
tagmus could be elicited by monocular 
visual attention. The asymmetric cor- 
tical influegsce on horizontal gaze tone 


induced by the intention to “took with 
one eye" could become manifest by 
defective compensation from patho- 
logic brain stem centers. К 
Eleven alert patients had ocular 
movements determined by electro-oc- 
ulography under conditions of bilateral 
patching, monocular patching, and no 
patching." Binocular patching de- 
creased frequency of eye movement 
by a mean of 44% and decreased am- 
plitude by 20%. Monocular patching 
did not decrease the frequency or am- 
plitude to an important degree. Peri- 
odic vertical conjugate movement of 
the eyes occurred only during bilat- 
eral patching. It has not been deter- 
mined whether the decreased ocular 
movement that occurs with bilateral 
patching has a beneficial therapeutic 
effect in cases of retinal detachment, 
traumatic hyphema, or other condi- 
tions that may be treated with bilat- 
eral patching. “Black patch delirium,” 
a term used to describe the agitation 
and delirium that may accompany bi- 
lateral patching, is well known, and it 
is suggested that these hazards 
should be weighed carefully against 
the uncertain gain that may be ob- 
tained from bilateral patching. 


EYE MOVEMENTS 


In case you are interested, the owl’s 
eyes do move! Not much, though, only 
a maximum of 1.5°. The main tech- 
nique for the owl’s looking at his en- 
vironment is still neck rotation, which 
may be carried out up to 270^.** Inves- 
tigators are warned that the owl is 
not the epitome of the stationary eye. 
But, for those interested, a mixture of 
gallamine triethiodide and tubocura- 
rine is effective in eliminating eye 
movements in the macaque monkey.** 

Cyclofusional movements in hu- 
mans were confirmed to be artifacts 
due to subjective observational meth- 
ods.** Compensatory eye movements 
are not induced by cyclodisparate 
stimulation. The author argues that 
motor compensation for tilt would 
provide false clues and would actually 
be disadvantageous to locomotion. It 
remains that the converse is not true; 
that is, tilting or torsion of the globe, 
such as occurs with superior oblique 
palsy, does cause cyclodiplopia, espe- 
cially in bilateral cases, and this can 
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‘disappear, ‘when the eyes are moved 
out of the field of the paretic muscle 
or muscles. 


TYPES AND CAUSES 
OF STRABISMUS 


One hundred patients had esodevia- 
tion at distance fixation and a smaller 
esodeviation or relative exodeviation 
at near fixation. No anomalies of di- 
vergence were suspected, so diver- 
gence paralysis was not diagnosed.” 
The author proposes divergence pa- 
ralysis remains a rare condition and 
states that it seems reasonable to 
suppose that distance esodeviation 
may result from a weakness or dys- 
function of a complex vergence mech- 
anism serving both convergence and 
divergence. 

A group of investigators found that 
most children by age 2 years were 
easy to examine and had completed 
their emmetropization.** In a study of 
1,200 2-year-olds, 9076 had a refrac- 
tion of between plano (no refractive 
error) and 43.00 hyperopia, 5% had 
astigmatism, 4.676 had anisometropia, 
and 2.2% had strabismus. Forty-eight 
percent of patients with strabismus 
also had anisometropia. Early exami- 
nation is recommended. There is no 
reason to delay examination because 
of supposed lack of cooperation. Ab- 
normalities when found early can be 
treated more effectively. 

A northern Canadian group of 
4,450 persons, more than half of 
whom were Eskimos, was studied to 
determine the prevalence of stra- 
bismus in an otherwise unselected 
population.” This study, to our knowl- 
edge, is the first to produce statistics 
that indicate that divergent stra- 
bismus is more common than conver- 
gent strabismus, at least for the 
group studied. While previous studies 
show that esotropia or esophoria pa- 
tients outnumber those with exode- 
viations by from 20 to 1 to 2.6 to 1, 
this study shows the ratio of individ- 
uals with esodeviation to those with 
exodeviation as 0.62 to 1—more with 
exodeviation. One explanation is that 
this is an entirely random or unre- 
lated population and that, since other 
‘Studies reported on clinical popu- 
lations, the latter would be expected 
to uncover more people with esodevia- 
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tion because they would seek the aid 
of a clinic for cosmetic reasons. That 
is, ar. esodeviation is more likely to be 
constant and cosmetically unaccepta- 
ble, and an exotropia is more likely 
to be intermittent and cosmetically 
acceptable. The role of the “wide open 
spaces,” of increased light from snow 
reflection, and presumably of reduced 
near vision requirements in the Es- 
kimo population could also be consid- 
ered to increase the likelihood of exo- 
tropia. 

A case of Duane syndrome associ- 
ated with nevus of Ota is deseribed.** 
Axial anisometropia was also noted. 
It was pointed out that Duare syn- 
drome is frequently associated with 
other congenital anomalies. These in- 
clude nystagmus, epibulbar dermoids, 
anisocoria, blepharoptosis, kerato- 
conus, persistent pupillary mem- 
brane, microphthalmia, heterochro- 
mia iridis, congenital cataract, 
colobomas, prominent epicanthal folds, 
persistent hyaloid artery, ectropion of 
the lower lid, and myelinated nerve 
fibers. It is also pointed out that 40% 
of patients affected with Duare syn- 
drome have axial myopia. In addition, 
an association of Duane syndrome 
with both Goldenhar and Wildervonk 
syndromes has been established. This 
high incidence of associated anom- 
alies has led some authors to postu- 
late a disturbance in normal em- 
bryogenesis during the second month 
of gestation, despite the fact that no 
teratogenic stimuli have been elicited 
to date. 

Cyelic deviations received their 
share of attention during the review 
period.* A 4-year-old child developed 
an esotropia suddenly, and over a pe- 
riod of several months a cyclic pat- 
tern evolved. In addition to a 30A eso- 
deviation in the primary position, a 
"V" pattern with overaction of zhe in- 
ferior oblique muscles and under- 
action of the superior oblique muscles 
was noted. Treatment with anti- 
cholinesterase was not successful, and 
since the strabismic phase was in- 
creasing in time, surgery was done. A 
4.0-mm bimedial recession and bila- 
teral recession of the inferior oblique 
muscles produced straight eyes with 
good fusion. The patient was observed 
postoperatively for a period of 22 


` 


months. Another child with cyclic _ 
esotropia was described who for two’ 
consecutive years was noted to have 
his cycle change on his birthday.” 

A survey to determine the fre- 
quency of occurrence and character-* 
istics of cyclic strabismus confirmed 
that cyclic esotropia is a rare entity." 
A group of ophthalmologists repre- 
senting 541 "man years" in the prac- 
tice of ophthalmology with a special 
interest in strabismus were polled 
and reported that they had treated 
and/or seen only 13 cases. Average 
characteristics of these 13 new cases, 
plus an additional 30 previously re- 
ported cases, are as follows: 

Onset, 3 to 4 years of age 

Deviation, 304 to 40А esotropia 

Vertical incomitance, mild "V" 
pattern 

Refraction, + 2.25 diopter hyper- 
opia 

Vision, + amblyopia 

AC/A, may be high 

Response to glasses, + fusion 

Response to surgery, usually 
good 

Usual cyclic pattern, 48 hours 

Other cyclic forms of strabismus 
were described." One case is de- 
scribed that was characterized by pe- 
riodic alternative nystagmus (PAN), 
alternating head turn, and esotropia. 
The whole sequence from one null 
point to the other took about two 
minutes. The cycle was: left esotropia 
with null point nystagmus in right 
gaze to right esotropia with null point 
nystagmus in left gaze and back 
again. Neurologic lesions have been 
found associated with three docu- 
mented cases of PAN. These were 
compression of the medulla, midline 
posterior fossa lesion, and astrocy- 
toma of the frontal lobe. 

Cyclic oculomotor paralysis is ei- 
ther congenital or develops in early 
childhood. The sphincter of the pupil 
and some or all of the muscles inner- 
vated by the third nerve in the in- 
volved eye are affected by paralysis 
on a cyclic basis. The cause of this 
condition remains obscure. Two au- 
thors, however, speculate that there 
is a partial aplasia or destruction of 
the oculomotor nucleus sparing those 
ganglion cells that control the mus- 
cles involved in the cyclic movements. 

. 


Strabismus—Helveston 1209 


- 


Also, there is a supranuclear lesion, 
` -allowing automatic rhythmic impulses 
originating in a diencephalic center 
to act on the intact cells of the ocu- 
lomotor nucleus and thereby causing 
*the cyclic phenomena. 

Palsy of the superior oblique muscle 
is certainly not a rare entity, and sev- 
eral hundreds of cases have been re- 
ported. Knapp proposes seven classes 
of superior oblique muscle palsy**: 

Class l.—Greatest hypertropia in 
"opposite" upward oblique muscle 
field (field of action of the homolat- 
eral antagonist, inferior oblique 
muscle). 

Class 2.—Greatest hypertropia in 
"opposite" downward oblique muscle 
field (field of action of the paretic su- 
perior oblique muscle). 

Class 3.—Greatest hypertropia in 
entire "opposite" field (fields of action 
of both the paretic superior oblique 
and antagonist inferior oblique mus- 
cles). 

Class 4.—Greatest hypertropia in 
entire "opposite" field and across 
lower field. 

Class — 5.—Greatest 
across lower field. 

Class 6.—Bilateral superior oblique 
muscle palsy. 

Class 7.—Traumatic paresis plus re- 
striction of relaxation of superior 
oblique muscle. 

Each class of superior oblique 
muscle palsy may be treated with a 
partieular type of vertical muscle 
weakening or strengthening, which 
has as its main goal the achievement 
of concomitance. 

A rare involvement of the superior 
oblique muscle is superior oblique 
myokymia.** It is characterized by 
rapid, small-amplitude, rotary os- 
cillations of the globe limited to one 
eye. It causes the subjective com- 
plaints of monocular oscillopsia and 
torsional diplopia. The syndrome is 
usually benign, and the cause is ob- 
scure, but the symptoms may be alle- 
viated with carbamazepine. 

Yet another cause of sixth nerve 
palsy was found, and another compli- 
cation of anesthesia described.** Fol- 
lowing prolonged general anesthesia 
(7 hours, 45 minutes with halothane), 
a young boy developed a sixth nerve 
weakness. Fortunately, both the an- 
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esthesia and the sixth nerve palsy 
were transient; the patient survived 
with straight eyes. 

A new neuro-ophthalmologic entity 
is described." The most striking fea- 
ture to the ophthalmologist is bilat- 
eral ptosis that has its onset in the 
late preteens or early teens. This is 
accompanied by external ophthalmo- 
plegia of horizontal and vertical 
movement. Other features are abnor- 
mal skeletal muscle, retinal degenera- 
tion, normal pupils, elevated cerebro- 
spinal fluid protein, ataxia, extensor 
plantar response, small stature, and 
an abnormal ECG. In addition to the 
authors' one patient, 22 similar pa- 
tients are presented from the litera- 
ture. A bundle branch block was the 
predominant cause of death in these 
patients during the third decade. 

Cogan, as a result of study of 30 pa- 
tients with paralysis of down-gaze, 
proposes four categories of down- 
gaze paralysis'*: (1) reverse Parinaud 
syndrome; (2) paralysis associated 
with choreo-athetosis; (3) paralysis 
with parkinsonism; and (4) a mis- 
cellaneous category. Only patients 
with evidence of central nervous sys- 
tem disease were included in the 
study. Command or pursuit down- 
gaze was absent, but “doll’s head" 
downward movement was present, 
indicating intact vestibular re- 
sponses. Absent down-gaze causes 
great diffieulty with the use of bifo- 
cals and unsteadiness and dizziness 
if the head is bent forward. Reverse 
Parinaud syndrome is presumed to be 
caused by lesions in the mesencepha- 
lon causing the findings of paralysis 
of down-gaze, convergence paralysis, 
and absent pupillary reflex. Down- 
gaze paralysis in a variety of patients 
with choreo-athetosis is presumably 
caused by a similar type of brain stem 
diseases as that which causes the 
choreo-athetosis. No specific lesion 
could be said to be the cause of down- 
gaze paralysis in four patients in 
whom histopathologic studies could be 
performed. In one patient whose dis- 
ease was in the miscellaneous cate- 
gory, down-gaze paralysis followed 
alleged surgical recession of both me- 
dial recti. Further study of this pa- 
tient, with a comment about the pres- 
ence or absence of lower lid ptosis, 


would be of interest. 

These words of MacKenzie, uttered 
in 1855, are paraphrased: "The cause 
of squint should be sought elsewhere 
than in the muscles of the eye, else- 
where than in the retina, that is to 
say, in the brain and the nerves, or- 
gans which preside over the associa- 
tion of acts of muscles of the eyes."** 
A statistical analysis of a large group 
of patients with congenital esotropia 
leads the author to conclude that two 
groups of patients with congenital 
esotropia exist, one group with neuro- 
logie dysfunction and one without. 
The unstable or variable group may 
be associated with amblyopia, ocular 
muscle palsies, cerebral palsy, latent 
nystagmus, alternating sursumduc- 
tion, hyperkinetic status, "A" and 
"V" patterns, high AC/A, anoxia, an- 
esthesia intoxieation and drugs, plus 
absense of fusion. Strabismus with- 
out neurologic dysfunction is more 
stable and is more amenable to surgi- 
cal treatment. It is pointed out that 
595 of normal children have stra- 
bismus, but 50% of children with 
brain damage have strabismus. 

Microtropia or microstrabismus is 
redescribed by Lang as a manifest 
strabismus of less than 5^ (9.4A).^ 
Three forms are described—primary 
constant, primary decompensating, 
and secondary microstrabismus. A re- 
markable incidence of 42% of all con- 
vergent strabismus in the author’s 
personal practice fit the criteria of 
microtropia. Convergent microtropia 
was 40 times more frequently encoun- 
tered than divergent microtropia. It is 
stressed that amblyopia is the most 
important problem in microstrabis- 
mus. A treatment program utilizing 
filters of decreasing density is de- 
scribed. 

Ultrasmall angle strabismus con- 
tinues to receive attention in sharp 
contrast to its size. Variations in atti- 
tudes toward small-angle strabismus 
led to perhaps one of the more apt 
names for microtropia or monofixa- 
tion—"The Thing," a term coined by 
Marshall M. Parks, MD. A suggestion 
was made by Gunter K. von Noorden, 
MD, that inconspicuously small an- 
gles of strabismus with a variety df 
sensorial adaptations and a variety of 
causes comprise a small part of the 
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` spectrum- of strabismus and that the 


lumping' together of strabismus of 
less than 5^ adds nothing to eliminate 
confusion. Finally, anomalous retinal 
correspondence (ARC) as a cause of 
microtropia is denied. In spite of the 
fact that all differences have not been 
resolved, Dr. J. Lang of Zurich, Switz- 
erland, should be commended for the 
zeal with which he has pursued the 
study of ultrasmall angle strabismus. 

The term "monofixation syndrome" 
continues to gain popularity in de- 
scribing patients with straight or 
nearly straight eyes, peripheral fu- 
sion with fusional vergence ampli- 
tudes, gross stereopsis, and a facul- 
tative scotoma including the macula 
of the nonfixing eye." Amblyopia is а 
common finding, but eccentric fix- 


ation is said by the author to be rare 


although some investigators have 
found minimal eccentric fixation a 
constant finding in pure anisometro- 
pia amblyopia with strabismus (ie, 
microstrabismus). It is important to 
recognize this entity ("the thing") as 
a frequent and satisfactory end result 
of strabismus treatment. It has also 
been stressed by von Noorden that 
pure anisometropic amblyopia with- 
out other findings has been the cause 
of unnecessary neurologic or neuro- 
surgical evaluation by the non-oph- 
thalmologist. Our medical colleagues 
should be warned of the possibility of 
performing expensive and sometimes 
dangerous, unnecessary tests on per- 
sons with microstrabismus. 

If one searches diligently, ultra- 
small angle strabismus can be found 
almost anywhere. Monofixation syn- 
drome was diagnosed in 15 flying per- 
sonnel, twelve of whom were conver- 
gent and three divergent.” These 
patients represented the spectrum of 
microtropia. Their conditions ranged 
from microtropia with identity, as de- 
scribed by Lang, to small-angle mani- 
fest strabismus with good peripheral 
fusion. This study demonstrates that 
even among a group of individuals se- 
lected, at least in part, because of 
good vision, careful studies of visual 
function can uncover departure from 
complete normality. The changes 


**from "normal" to clinical strabismus 


seem to exist as a continuum or a 
spectrum. In another study of the vi- 
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sual function of air flight personnel, 
it is suggested that normal eculomo- 
tor balance gradually deteriorates, 
particularly when correction for 
changing anisometropia is not worn." 
Fitness tests at regular intervals are 
suggested for flight crew members so 
that proper decisions regarding optic 
or orthoptic training may be made, 
thus prolonging the career of a given 
crew member. 

Exodeviations were found in nearly 
one quarter of cases of strabismus ex- 
amined over an eight-year period in 
white South Africans. This figure 
compares to a high incidence of exo- 
tropia in other countries that also 
have a high light intensity. It is well 
known that in any intermittent exo- 
tropic patient, bright light tends to 
cause the exodeviation to be more 
likely to be manifest. An interest- 
ing cause-and-effect relationship is 
hinted at. 


SENSORY ADAPTATIONS 
Amblyopia 


Factors that have been held respon- 
sible for amblyopia production were 
reviewed by von Noorden.* Strabis- 
mic amblyopia originates from confu- 
sion, which actually is not cifferent 
from retinal rivalry. The fovea of the 
nonpreferred eye presents a "confus- 
ing" image that is overruled by an 
"out of balance" retinal rivalry situ- 
ation. This, rather than diplopia, is 
more likely to be the amblyopiogenic 
factor. In anisometropic amblyopia, 
dissimilarity of foveal images is also 
the cause of the amblyopia. It is em- 
phasized that since the accommoda- 
tive requirement of the fixing eye is 
imposed on the deviating eye and 
that since this may not be appropri- 
ate to focus the object seen by the de- 
viating eye, this deviating eye suffers 
from anisokonia or blurring of this 
image. Form deprivation amblyopia, 
whieh has been called amblyopia 
"exanopsia," may occur bilaterally or 
unilaterally, with the latter being 
more severe. There are some sim- 
ilarities between the three types of 
amblyopia. First, none of the three 
types occurs after the age of suscepti- 
bility, which in humans appears to be 
until age 4% or 5 years. Second, a 
certain degree of visual deprivation 


occurs in all three types. Therefore, 
image incongruity and stimulus dep- ' 
rivation seem operative in all three 
types of amblyopia in that they cause 
neurophysiologic anomalies in the 
striate and prestriate cortex and mor? 
phologic changes in the lateral gen- 
iculate body that are similar. These 
changes have been confirmed in the 
primate (rhesus monkey) and are as- 
sumed to occur in humans. 

Amblyopia was found to occur on a 
"meridional" basis in uncorrected 
astigmatism.* After optical correc- 
tion of the astigmatic error, large dif- 
ferences in acuity for gratings ori- 
ented in the vertical and horizontal 
meridian were found. This defect was 
established as being neural rather 
than optical in nature. 

"Sustained," sensitive cells were 
found in the cat's area centralis, and 
less sensitive "transient" cells were 
found in the cat’s peripheral retina. 
The more sensitive central sustained 
cells require a sharply-focused image 
to respond, while peripheral transient 
cells are less affected by defocusing. 
Sustained cells also require a tempo- 
rally stable image. A third type of 
cells, suppressed by contrast, appears 
to terminate exclusively in the supe- 
rior colliculus. A three-neuron set-up 
is proposed: sustained cells for sharp 
vision, transient cells for attention- 
getting, and suppressed-by-contrast 
cells for slow tracking. The authors 
conclude that amblyopia in all pre- 
disposing conditions is caused by the 
fact that the sustained foveal cells 
are deprived of visual stimulation, 
rather than by active suppression. 

Light deprivation in the form of 
patching for amblyopia was found to 
produce depression in the electro- 
retinogram (ERG) affecting both the 
“a” and the “b” wave in visually ma- 
ture (older than 6 years old) sub- 
jects. These changes occurred in 
both amblyopic and normal eyes. The 
amblyopic eye had been patched when 
inverse occlusion was carried out. 
These ERG changes occurred after as 
little as one month of patching, and 
all ERGs reverted to normal after a 
period of one to several months when 
patching was discontinued. This 
study points out that if occlusion with 
an opaque contact lens is carried out 
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to preserve the retina in certain cases 
* of tapetoretinal degeneration, it 
would be difficult to follow these pa- 
tients with ERG findings. 

The visually evoked response (VER) 
spraducf&d by а pattern-reversal stimu- 
lus with similar and dissimilar timing 
to the two eyes demonstrated a dif- 
ferent response in a functionally am- 
blyopic eye and a normal eye.” What 
was considered an abnormal response 
to VER in the amblyopic eye could be 
improved with occlusion; however, a 
lack of binocularity, at least as far as 
VER response was concerned, became 
apparent as vision improved after 
patching of the better eye. Although 
acuity of 20/60 or less is required to 
give an abnormal VER, in one case an 
eye with an acuity of 20/30 had a se- 
vere depression in VER after three 
months of patching. When patching 
was stopped, the VER of the better 
eye reverted to normal. The amblyo- 
pic eye with the patch off lost several 
lines of vision: however, the VER pat- 
tern did show “binocular” character- 
istics. It is proposed that the VER 
may be a useful tool as an objective 
assessment of binocularity, as well as 
a technique for differentiating hys- 
terical from true amblyopia. A simple 
flash stimulus does not lead to record- 
ing of VER changes. A checkerboard 
or stripe pattern presented as a 
phase-reversal stimulus through pola- 
roid or similar techniques is required. 
This work promises to offer at least 
the more sophisticated facility yet an- 
other useful, objective test that may 
be applied to obtain information from 
patients with whom only objective 
tests can be used. 

Nineteen patients who underwent 
occlusion of one eye for reasons other 
than treatment of amblyopia early in 
life (16 within 18 months of age and 
three within 36 months of age) had 
amblyopia.” Electroretinogram test- 
ing was normal, and VER testing was 
abnormal. Stimulus deprivation am- 
blyopia was the name given to this 
type of visual loss. It should be 
stressed that short periods of occlu- 
sion lasting only a week can produce 
amblyopia in a young child with a 
susceptible nervous system. While 
most ophthalmologists are aware of 
the possibility of occlusion strabismus 
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in young children, others, such as 
plastie surgeons who may deal with 
lid anomalies in childhood, should be 
made aware of this very real danger. 

The fundi of 1,000 infants were ex- 
amined in the first 24 hours of life 
with the use of the indirect ophthal- 
moscope.” Retinal hemorrhages were 
found in 245 infants (24.5%). The 
macula was involved in 18 (1.8%). Five 
patients with hemorrhages, none of 
whom were younger than 4 years of 
age, had follow-up examinations for 
determination of visual acuity, motor 
alignment, sensory status, and ap- 
pearance of the fundi. All find- 
ings were normal. The authors were 
unable to confirm neonatal macular 
hemorrhage as a cause of non-oph- 
thalmoscopically detectable, organic 
amblyopia (relative amblyopia). They 
point out, however, that other condi- 
tions, such as hemorrhages into the 
optic nerve or transitory inflamma- 
tory disease, may be a cause of or- 
ganic amblyopia. 

Amblyopia treatment remains a 
challenge, and patching of the better 
eye along with stimulation of the am- 
blyopic eye seems to remain the 
treatment of choice. Several sheets 
with geometric designs and laby- 
rinths of decreasing size were de- 
scribed for home correction of am- 
blyopia." The amblyopie child colors 
various designs and traces the course 
of the labyrinth. 

A newspaper that contains print of 
varying size has also been used by 
some ophthalmologists as a home cor- 
rection exercise for amblyopia. Chil- 
dren are asked to circle all the “Es” or 
“Os” on the front page. The pre- 
printed sheets are more expensive 
but may be more effective. Proof of 
this, however, has not been shown. 

One author suggests for amblyopia 
treatment the use of self-adhesive pa- 
per applied to a spectacle lens.* This 
reduces visual acuity to 20/4,000 and 
is a useful, cosmetically acceptable 
technique for “оп glass” occlusion. 

It is stressed that patients with ac- 
quired esotropia should have their 
eyes straightened and amblyopia 
eliminated as soon as possible after 
the onset of the deviation to obtain 
central fusion." The amblyopia is 
treated with a patch, but the point is 


made that suppression is treated only ' 
by eliminating the need for suppres- 
sion. This means that the eyes must 
be straight with both eyes -open. 
The authors accomplished this with 
glasses, miotics, prisms, surgery, and 
reoperation. Using this routine in 50 
patients with acquired esotropia, 24% 
obtained central fusion, 52% obtained 
peripheral fusion, and 24% demon- 
strated no fusion. Patients with end- 
result small-angle esotropia that is 
cosmetically acceptable should not 
have their suppression eliminated be- 
cause they depend on this mechanism 
for visual comfort. 


Visual Acuity and Fixation 


Four types of response were found 
when patients with strabismus or 
amblyopia were tested with the Bago- 
lini glass by Bagolini himself*: (1) 
harmonious ARC; (2) complete sup- 
pression; (3) incomplete suppression; 
and (4) diplopia. The last is a rela- 
tively rare response. As a diagnostic 
tool, these glasses, which seem to be 
“micro-Maddox rods," add little new 
information to what can be inferred 
by the astute clinician. Bagolini 
glasses have been used, largely in Eu- 
rope, as part of a treatment program 
that does not interrupt casual seeing 
but that allows awareness of the use 
of one or both eyes simultaneously. 

Various ocular movements were 
tested in Little League players and, 
along with age, some ocular functions 
were found to correlate significantly 
with batting average. These were 
up-down and side-side pursuits. Little 
League officials apparently also found 
a positive correlation between Tai- 
wan pitching and low batting aver- 
ages and banished the former. So 
much for the Little Leaguers. 


NONSURGICAL TREATMENT 
Prisms 


Prisms are used to just correct or to 
slightly overcorrect patients with 
strabismus so that they may be in- 
duced to use their foveas together." 
The overcorrecting prisms are worn 
until retinal correspondence is said to 
be normal in space, and then the 
proper amount of prism is prescribed • 
to place the object of regard on the 
foveas without convergence. Whife 
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this type af treatment has been popu- 
lar in Europe, it remains for any 
North American author to report 
really worthwhile results employing 
prism therapy for any type of stra- 
bismus other than that which is of an 
acquired nature and which has nor- 
mal sensorial relationships. The ad- 
vent of press-on prisms made in the 
Fresnel principle have not yet pro- 
duced the therapeutic breakthrough, 
at least in this country, that was pre- 
dicted by some. 


Orthoptics 


Analysis of 79 patients with stra- 
bismie amblyopia and eccentric fix- 
ation who were treated extensively 
with pleopties, administered by three 
experienced orthoptists trained in the 
Bangerter and Cüppers techniques, 
was carried out.* The authors arrived 
at the following conclusions: 

Given a patient with strabismic 
amblyopia and eccentric fixation, a 
poor result with pleoptic therapy 
could be expected with: 

Fixation, >30° nasal 

Angle, » 15A 

Onset, < 2 years of age 

Occlusion of good eye, < 4 years of age 

A more favorable prognosis could 
be expected with: 

Fixation, < 30° nasal 
Angle, < 15А 

Onset, >2 years of age 
Occlusion, none of any type 


Twenty-five percent of 86 patients 
with amblyopia, eccentric fixation, 
and poor results with conventional 
amblyopia treatment (good-eye patch- 
ing) received what the authors con- 
sidered lasting good results with 
pleoptic therapy carried out for one 
half hour once a week for from four to 
35 weeks." After fixation became 
central, patching was switched from 
the amblyopic eye to the dominant 
eye. Criterion for success was consid- 
ered to be 20/40 visual acuity that 
was maintained. Less than two lines 
of improvement on the vision chart 
was considered a failure. With a fol- 
low-up period of successfully treated 
patients of one to four years, 65% of 


. Ње successfully treated patients re- 


tained good results. None of the pa- 
tients who were originally helped 
slipped back to less than 20/80 visual 
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acuity. Patients ranged in age from 4 
to 41 years of age. 

Another paper described a con- 

trolled study that compared results 
obtained from extensive pleoptic 
treatment and results obtained from 
conventional occlusion. It bodes ill for 
the proponents of pleoptics. The sum- 
mary of a paper is quoted te avoid 
misunderstanding: 
Two groups of children comparable in age, 
refractive error, fixation pattern, end uni- 
formity of therapy were studied. It was 
found that, in regard to normalization of 
fixation, visual gain, and duration cf treat- 
ment, treatment of amblyopia with pleop- 
tics had no advantage over treatment with 
occlusion of the dominant eye. Occlusion is 
preferred to pleoptics in the treatment of 
amblyopia with eccentric fixation. I: is con- 
cluded that pleoptics should be reserved 
for particularly selected patients for whom 
occlusion of the dominant eye is not pos- 
sible.” 

On a more positive note, conven- 
tional occlusion (of the good eye) re- 
sulted in 95% effectiveness in normal- 
izing fixation in cases of eccentric 
fixation in the amblyopic eye." In- 
verse occlusion in cases of amblyopia 
with eccentric fixation appeared only 
to prolong the length of treatment 
and to be of no inherent therapeutic 
value. 

A stereoscopic viewing device 
(Viewmaster) is suggested as an aid 
in training for binocular vision. In or- 
der to insure binocularity, a horizon- 
tal thread is placed over the area of 
view of one eye and a vertical thread 
in the area of view of the other eye.” 
The subject must see a “cross” over 
the picture to insure use of both eyes. 
The apparatus is inexpensive, readily 
available, and the range of picture 
material is enormous. 


EXAMINATION TECHNIQUES 


A small black and white television 
screen is suggested as an effective 
fixation device to be used in the ex- 
amining room for adults as well as 
children. It is more durable, less 
expensive, and more versatile than 
motorized toys and other fixation de- 
vices currently available.” 

As a means of controlling fixation 
in various fields of gaze by using a 
system of coordinates, a pinhole 2.0 
mm in diameter in a smal? moveable 


- 


рїесе ої cardboard that may be at- 
tached to a glass frame has been de- 
scribed.** Repeat measurements are 
said to be more accurate, because in 


severely incomitant strabismys, ће 


amount of deviation may change опе 
prism diopter for each degree of 
change in gaze angle. Such tech- 
niques suggest the question, “What is 
the relationship of measurements of 
deviation angle, amounts of surgery 
done, and results from surgery?” It 
was pointed out that accuracy and 
consistency of measurement can have 
medicolegal implications. 

A prism telescope (one half of a 
7 x 50 binocular instrument) with a 
light source attached may be used to 
produce and interpret a corneal light 
reflex at a distance of six meters.” 
This ingenious device allows the light 
reflex test to be performed and inter- 
preted during distance fixation. 

Angle kappa is described as the 
angle formed by the primary line of 
sight and by a line perpendicular 
from the center of the pupil (pupillary 
axis).”° This angle is measured with 
the troposcope; a positive angle is ec- 
centric toward the nose and a nega- 
tive angle is eccentric toward the 
temporal side. Patients with eso- 
tropia were more likely to have posi- 
tive angles kappa and hypermetropia. 
There was also a relationship be- 
tween higher hypermetropia and 
larger angles kappa. Individuals with 
straight eyes had about an equal 
chance of having either a positive, a 
negative, or no measurable angle 
kappa. Exotropic patients were more 
likely to have a negative angle kappa. 
Myopic exotropia patients were most 
likely to have a negative angle kappa. 
The angle kappa must be taken into 
consideration when strabismus is 
measured by interpreting the corneal 
light reflex, especially in cases of 
dragged macula such as those that oc- 
cur in retrolental fibroplasia. 

Saccadic velocities measured with 
electro-oculography proved useful 
prognostically in patients with blow- 
out fractures or suspected blow-out 
fractures of the floor or medial wall of 
the orbit." Electro-oculographically 
measured saccadic movements also 
correlated well with muscle force val- 


ues determined with the active force 
е 


е 
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generation test. When the difference 
between upward and downward sac- 
cadic velocity was less than 30%, pa- 
tients were able to fuse either with- 
out surgery or after surgical repair. 
“This speed of movement indicated no 
real muscle weakness. In contrast, pa- 
tients with a difference in vertical 
saccadic velocities of 51% or more had 
persistent vertical diplopia. The lat- 
ter probably indicates inferior rectus 
muscle weakness. 

A Goldmann perimeter may be em- 
ployed to plot subjectively the field of 
single binocular vision.'* This is espe- 
cially useful to provide accurate, re- 
producible evidence of a patient's ocu- 
lar motility status after a palsy of one 
or more muscles, such as worsening or 
improvement of a deviation. The field 
of binocular vision in a normal sub- 
ject resembles a "base up," essen- 
tially equilateral triangle measuring 
110° from base to apex. A normal in- 
dividual will see the light singly in 
the entire inverted triangle with both 
eyes. Of course, outside the triangle 
the light is seen singly with only one 
eye because of the obstruction of the 
nose or brow. Some or nearly all of 
the area within the triangle will be an 
area of double vision with paresis of 
one or more extra ocular muscles. 
This test is simple to perform, quick, 
accurate, and reproducible. 

A tongue blade placed between the 
eyes and the printed page while a pa- 
tient is reading can help determine 
subtle differences in visual acuity be- 
tween the two eyes under binocular 
conditions.? This technique should 
also be useful for studying the sco- 
toma in small angle strabismus in a 
patient who is a good observer. 

Torsion can be measured best with 
the use of the double Maddox rod 
test.*° Torsion nearly always occurs in 
bilateral palsy of the superior oblique 
muscle, and frequently occurs in uni- 
lateral palsy of this muscle. There is 
no quantitative relationship between 
ocular torsion and vertical deviation, 
horizontal deviation, incomitancy, or 
head tilt findings. 

‘A computerized "stepping prism" 
was used to show that it takes one 
minute for a test individual's lateral 
phoria to reach its maximum measur- 


able value and that this value re- 
e 


. 
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mains essentially constant during up 
to three minutes of continued test- 
ing." The "stepping prism" method 
was suggested as a valid way of mea- 
suring lateral phorias. The eyes must 
first have fusion broken with a base- 
in or base-out prism, and the patient 
must then be allowed ample time to 
refuse. The maximum prism displace- 
ment that is refusable after up to one 
minute of prism dissociation is a mea- 
sure of the lateral phoria. Prism 
displacement exceeding the lateral 
phoria will lead to a diplopia response. 
The pattern of response to 2 comput- 
erized "stepping prism" test was 
variable on an individual subject 
basis. 

Quantified forced duction testing 
was carried out using two differential 
transformers, one for force and one 
for displacement. Fifty grams of 
force applied to the globe along a tan- 
gent from the point of fixation moved 
the eye 12.1 mm + 2.0 mm in normal 
subjects. In abnormal subjects with 
conjunctival scars, double elevator pa- 
ralysis, and overaction of the inferior 
oblique muscles, displacement was 
less. In a case of myasthenia gravis, 
injection of edrophonium chloride had 
a measurable effect. It is suggested 
that this technique can be useful to 
show the state of muscle tone. As 
done clinically, force ductions are car- 
ried out after the eye has moved vol- 
untarily as far as it can go in the di- 
rection of movement to be tested. The 
amount of force needed to complete 
the movement, if indeed it can be 
completed, is the usual force or pas- 
sive duction test. 

The random-dot stereogram objects 
described by Julisz are seen in depth 
without monocular recognition of the 
contours of objects." Random-dot 
Stereograms seem to have great po- 
tential use in both looking for the 
presence of and for determining the 
quality of stereopsis. Investigations 
of stereo-acuity in small-angle stra- 
bismus should be revealing. Of inter- 
est, relative stereo-blindness is more 
pronounced in right hemisphere le- 
sions than left hemisphere lesions. 

A random-dot, steroscopically pre- 
sented "tumbling E" was found to be 
a reliable screening device for the de- 
tection of* amblyopia.** Passing the 


random dot E (RDE) in the normal 


range (1 meter card-to-subject dis- 
tance or better—equivalent to 250 arc- 
seconds or better) is indication that 
the person screened is normal or near 
normal. On the other hand, passing 
the RDE at 40 cm or less or failing 
the test indicates a high probability 
of amblyopia. This test is easy for the 
tester to administer and simple for 
the child tested to understand. It also 
takes into consideration both visual 
acuity and binocular cooperation, and, 
aecording to the authors, deserves 
further study. 

The incidence of amblyopia has 
been reported for the general popu- 
lation at between 1% and 395. How- 
ever, since such screening should be 
done at an early age (3 to 4 years 
of age) some children may be untest- 
able. When only cooperative, testable 
children are screened using current 
techniques, such as Snellen letters, 
prevalence figures are higher (2% to 
12%). Stereoacuity measured with the 
Titmus technique was employed as a 
screening device for amblyopia in 70 
patients. The following conclusions 
were made: Passing the stereoacuity 
test by seeing the fly and up to four 
circles cannot discriminate reliably 
patients with amblyopia from normal 
subjects. One patient with 20/300 vi- 
sual acuity in the more severely af- 
fected eye passed this test. Passing 
the test with the No. 5 circle (100 arc- 
second disparity) was reliable. None 
of 16 patients passing this test had 
more than one line difference be- 
tween the two eyes, acuity in the 
more severely affected eye of less 
than 20/30, or notable strabismus. 
The importance of monocular clues 
produced by offset and giving 
spurious, good stereoacuity results 
was stressed. 

As acuity decreases, stereoacuity 
also decreases on a linear basis, ac- 
cording to one author.** At lower lev- 
els of acuity, monocular clues are 
thought to be utilized. 

Vision testing in preschool years 
can be accomplished at 2% years of 
age using matching Snellen letters.* 


Other tests requiring directionality or, , 


form recognition can be used in chil- 
dren starting at age 3. Some tests 
that may be used in preschool testing 


Strabismus—Helveston 





are Allen picture cards, illiterate "E" 
test, illiterate "E" test for home test- 
ing (from the National Society for 
Prevention of Blindness), Sjogren 
hand test, Home Test for Parents 
(American Academy of Pediatrics), 
Michigan preschool test, and Snellen 
letters as matching objects. Home eye 
tests, while offering the opportunity 
to reach more children more easily, 
carry with them the distinct possi- 
bility of under-referral. The weak 
link in such a system, of course, 
is that an inexperienced person both 
administers and interprets the test. 
Even when the most accurate testing 
is done, failing children must be 
treated if they are to benefit. 

Three diopter-plus lenses have long 
been used as an accessory while per- 
forming the prism-and-cover test at 
close ranges in a patient with exo- 
tropia.* The stated purpose of this 
test is to determine the effect of 
accommodative convergence on the 
near deviation. Since even a normal 
person will have an increased exode- 
viation or decreased esodeviation at 
near when tested with a +3.00D lens, 
it is suggested that the AC/A should 
be determined in such patients at the 
distance (lenticular method) with the 
introduction of a —2.00D or —3.00D 
lens. Prolonged occlusion to disrupt 
fusional convergence is suggested as 
the best technique to uncover the 
true, fusion-free, near deviation. 


SURGICAL TREATMENT 
General Principles 


A new synthetic absorbable suture 
material, polyglactin 910 (Vicryl), 
was found to produce a satisfactory 
suture for strabismus surgery." 
Braided  polyglactin suture was 
stronger and more pliable than ani- 
mal products (collagen or catgut) both 
in size 6-0 and 5-0. Polyglactin 910 
produced no apparent allergic reac- 
tion or chronic granulomas. The su- 
ture strength remained a sufficient 
length of time to insure adequate 
muscle-globe union. Studies carried 
out in rabbits and humans confirmed 
lasting properties and minimum reac- 
tion. Another polyglycolic acid suture 
(Dexon) was used in the 4-0 size for 
muscle union and in the 6-0 size for 
conjunctival closure, and it was com- 
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pared with chromic catgut sutures of 
the seme size from the same manu- 
facturer for recession and resection 
operations in 26 patients. The syn- 
thetic absorbable suture was stronger 
and produced less tissue reaction at 
the three-week postoperative inter- 
val. Postoperative reaction was sim- 
ilar to gut at the one- and 12-week 
postoperative intervals. The synthetic 
absorbable suture handled as well as 
silk, but it did become “adherent” to 
Tenon capsule during tissue passage. 
A retinal detachment surgeon sug- 
gests the use of four Dacron sutures 
to attach the rectus muscles to the 
sclera 12.0 mm posterior to their in- 
sertion in cases of gross nystagmus 
with retinal tears.” The horizontal 
muscles alone may be attached in hor- 
izontal nystagmus, the vertical mus- 
cles alone attached in vertical nys- 
tagmus, or all four muscles may be 
sutured to the globe if both a vertical 
and horizontal component exists. 

Converse and Smith, and later and 
more extensively Paul Tessier, sug- 
gested major bone revision surgery 
for such conditions as Apert syn- 
drome, Crouzon syndrome, and Trea- 
cher-Collins-Franschetti syndrome, 
as well as hypertelorism and vertical 
displacement of the orbit. The pro- 
liferation of such procedures will nec- 
essarily require involvement of those 
opthalmologists interested in stra- 
bismus problems. Both preoperative 
and postoperative evaluation of such 
patients should be carried out, since 
strabismus may be present preopera- 
tively or even produced by the sur- 
gery. 

A study of 103 consecutive patients 
with pure blow-out fracture led to the 
conclusions that (1) the optimum time 
for repair when indicated is within 10 
to 14 days, and (2) about 5096 of pure 
blow-out fracture patients require 
surgery.” The indications for surgery 
are diplopia not resolving in a few 
days; a large fracture with herniation 
into the antrum; tissue incarceration 
with globe retraction; and enopkthal- 
mos of greater than 3.0 mm. When 
late repair of a blow-out fracture is 
done in those who meet the criteria 
for early repair, a high complication 
of both diplopia and enophthalmos is 
found. Even successful eafly repair 


had a higher initial incidence of di- 
plopia than one would like, in that 
31% required further surgery of the 
muscle or orbit, or both. "Masterly 
inactivity” (judicious restrainj). is 
touted as the procedure of choice fór 
those not requiring surgery. 

A study of 345 strabismic children 
suggested that in late onset stra- 
bismus, refractive errors were signif- 
icant and vertical deviations in- 
frequent. These late onset 
strabismus patients had a better 
chance of regaining binocular func- 
tion than did those patients with 
early onset. Early onset strabismus 
also had a higher incidence of vertical 
deviation. Refractive errors were less 
important in the early onset group 
with the exception of anisometropia. 
Delayed surgery in early onset cases 
was said to reduce the likelihood of 
obtaining a functional result. 

Thirty-four percent of 123 patients 
with Down syndrome had strabis- 
mus.” Twenty-eight percent (34 pa- 
tients) were esotropic, and 6% (eight 
patients) were exotropic. Both accom- 
modative and  nonaccommodative 
esotropic patients responded to either 
glasses or surgery in a manner sim- 
ilar to what one would expect in an 
otherwise normal patient. Patients 
with exotropia had similarly good re- 
sults. The author suggests that pa- 
tients with Down syndrome should 
have their strabismus diagnosed 
early and treated vigorously as with 
an otherwise normal patient. 

A modified Kestenbaum operation 
for horizontal face turn in congenital 
nystagmus is accomplished by start- 
ing with a recession of the lateral rec- 
tus muscle opposite the head turn and 
proceeding with yoke recessions and 
resections.” The lateral rectus muscle 
on the side opposite the head turn 
is recessed 6.0 mm; its yoke, the con- 
tralateral medial rectus muscle, is 
recessed 5.0 mm. The medial rectus 
muscle of the eye directed opposite 
the head turn is resected 7.0 mm and 
its yoke muscle, the lateral rectus 
muscle in the contralateral eye, is re- 
sected 8.0 mm. Nine of ten patients 
treated with this procedure had defi- 
nite improvement in head position. In 
addition, three patients with null- 


point nystagmus causing chin eleva- 
е 


e 
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tion or depression were treated with 
recession of the vertical rectus muscle 
opposite the head shift and resection 
of the vertical rectus muscle in the di- 
rection of the head shift. For ex- 
ampfe, if the chin is elevated and the 
eyes look down to nullify the nys- 
tagmus, the inferior recti would be 
recessed and the superior recti re- 
sected. For head elevation or depres- 
sion of 20^ or less, only the recession 
was done. When head elevation or de- 
pression was greater than 20^, the re- 
section was also done. The recession 
or resection was always 4.0 mm. One 
patient had all four horizontal rectus 
muscles recessed and resected in the 
usual manner and both superior recti 
recessed 4.0 mm for chin depression, 
vertical as well as horizontal, null- 
point nystagmus. 

As with any surgery requiring hos- 
pitalization, strabismus surgery is 
accompanied by anxiety both on the 
part of the patient and the parents." 
Several factors are important with 
regard to lessening this anxiety level. 
These include a sympathetic physi- 
cian, "live in" hospital facilities for 
the patient's family, open discussion 
with parents and older children, in- 
telligent use of sedation and anal- 
gesia, avoidance of unnecessary 
bandages, especially bilateral 
patches, and use of absorbable su- 
tures. Answers to commonly asked 
questions include: "Yes, strabismus 
surgery is serious; any operation re- 
quiring general anesthesia is seri- 
ous.” "No! The eyeball is not taken 
out during strabismus surgery." 

A decrease of 10% or more in the 
heart rate was considered an expres- 
sion of the oculocardiac reflex in 243 
patients in whom surgery on 628 ex- 
traocular muscles was done.” An 
overall positive oculocardiac reflex 
rate of 67.9% for patients and 48.6% 
for muscles occurred. The reflex oc- 
curred more frequently in female pa- 
tients when the lateral rectus and 
inferior oblique were tested and it oc- 
curred more frequently in the right 
eye of male patients. 


Horizontal Strabismus 


A study of the results obtained 
from surgery for infantile esotropia 
was carried out using data from 143 
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cases.” One hundred five patients had 
esotropia diagnosed by an ophthal- 
mologist before 12 months of age. 
These patients were said to have in- 
fantile (congenital) esotropia. Thirty- 
eight patients with esotropia that 
definitely developed after one year of 
age were said to have acquired eso- 
tropia. Several previously noted facts 
were confirmed, including the follow- 
ing: (1) the rate of satisfactory surgi- 
cal correction was higher in acquired 
than in congenital esotropia; (2) 
more patients had fusion; and (3) 
fewer patients had amblyopia postop- 
eratively in the acquired than in the 
congenital esotropia group. In the 
congenital esotropia group, 54% of pa- 
tients received a satisfactory surgical 
correction after the first surgery and 
84% after the second surgery. Pa- 
tients who were within 10A of having 
straight eyes were considered as 
being treated successfully. Those pa- 
tients with congenital esotropia suc- 
cessfully treated with surgery before 
the age of 2 years had better results, 
that is, more fusion and less am- 
blyopia, than those treated after two 
years of age. Fusion was defined as a 
deviation of 10А or less along with 
demonstration of fusion with the ma- 
jor amblyoscope, stereo test, or the 
Worth four dot test. This type of pa- 
tient seems to fall within the classifi- 
eation of small-angle esotropia with 
peripheral fusion or monofixation. Al- 
though 20 patients were treated sur- 
gically quite early, between age 6 and 
12 months, these patients are not 
identified in the statistical analysis. 
Evaluation of the surgical results, in- 
cluding sensory testing, was done at 
the "diagnostic age," that is between 
4 and 5 years of age. 

Twenty-one patients with near eso- 
deviation 104 or more greater than 
their distance deviation underwent 
bimedial rectus recession of between 
3.0 and 5.0 mm.'^ The patients were 
carefully selected, and none had 
amblyopia, anisometropia, cerebral 
palsy, or hypermetropia greater than 
+3.75; these are all factors that 
lead to an increased incidence of sec- 
ondary exotropia. Of those patients 
on whom surgery was performed, the 
greater the deviation, the more effect 
obtainedeper millimeter of surgery; 


and conversely, the smallér the devia- i 
tion, the less effect per millimeter of 
surgery. Most undercorrections were 
obtained in small deviations that re- 


ceived small amounts of surgery (bi- . К 


medial 3.0 mm recession). In no case 
was the smaller distance deviation 
overcorrected by the surgery aimed 
primarily at correcting the greater 
near deviation. Similar results were 
obtained in intermittent and con- 
stant esotropic patients with regard 
to motor alignment. As would be ex- 
pected, patients with intermittent 
esotropia were more likely. to be 
converted to a phoria than were con- 
stantly esotropic patients. The au- 
thors suggest that “clinical appli- 
cation of such correlations should 
allow increased accuracy of stra- 
bismus surgical results.” Nonsurgical 
treatment and measurement of the 
AC/A by more accurate techniques 
than distance/near comparison were 
not discussed. 

An extensive statistical analysis of 
456 esotropic patients treated surgi- 
cally at one hospital by or under the 
supervision of the staff surgeons was 
carried out." No important differ- 
ence in cosmetic success or prognosis 
was found regarding race, sex, family 
history, hyperopia, onset of squint, 
age at which surgery was performed, 
or associated conditions such as 
mongolism. Partially accommodative 
cases did better than nonaccommoda- 
tive ones. Patients with cerebral 
palsy had poorer results. Very few pa- 
tients were operated on before age 2 
years, so not much can be said about 
results from early surgery. Ambly- 
opic patients did just as well as 
nonamblyopic patients, and the age 
of onset of strabismus was not an 
important factor in the outcome of 
surgery. These are surprising conclu- 
sions. Most patients were under- 
corrected. Excellent results were con- 
sidered 0A to 9A esotropia. 

A study of 530 children with stra- 
bismus was carried out to determine a 
relationship between age of onset of 
strabismus and timing of surgery.” 
Those patients who had visual acuity 
of 20/40 or better in their deviated 
eye and who had the onset of their 
strabismus before 2 years of age had 
best results when surgery was per- 
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formed within two years of the onset 
of strabismus. If the onset of stra- 
bismus occurred after two years of 
age, the timing of surgery was 
not important. Early surgery was 
thought to be more beneficial in the 
first category than any gain that 
could have been expected from exten- 
sive preoperative orthoptics, which 
would have delayed surgery. 

Forty-eight patients with exotro- 
pia were treated with a single 7.0 mm 
lateral rectus muscle recession and 55 
patients with esotropia were treated 
with a single 4.0 mm medial rectus 
muscle recession. Eighty percent of 
the exotropic patients with between 
15A and 30A of deviation preopera- 
tively and with good fusion potential 
without a hyperdeviation received 
what was considered a good result. 
Sixty-five of those patients with eso- 
tropia undergoing a 4.0 mm medial 
rectus muscle recession received a 
good effect. Those esotropic patients 
with deviation of 20A or less and nor- 
mal retinal correspondence (NRC) 
were more likely to receive a good re- 
sult. In both esotropie and exotropic 
patients who obtained good results, 
an average of 19А of deviation was 
corrected at distance testing. Pa- 
tients with poor responses had on the 
average only between 6A and 9A 
change postoperatively at the dis- 
tance. The authors' intent seemed to 
be that of reporting results rather 
than convincing the reader that a 
large, one-muscle operation should be 
done rather than a smaller, two- 
muscle operation. The records of the 
103 patients represent pooled data 
from a group of staff surgeons and 
senior residents. No mention is made 
of any postoperative incomitance, a 
finding that is not uncommon after a 
single rectus muscle recession. 

It is pointed out that large amounts 
of exotropia can be corrected in 
adults with amblyopia utilizing only 
recession of the lateral rectus muscle 
and resection of the medial rectus 
muscle of the amblyopic eye.’ In a 
series of 22 patients, correction varied 
from 80А to 105A, and all patients 


.were helped substantially from the 


cosmetic standpoint with just one op- 
eration. In each case, the lateral rec- 
tus muscle recession was between 7.0 
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mm and 8.0 mm. The variable aspect 
of the operation was the medial rec- 
tus muscle resection, which was up 
to 14.0 mm. The large media! rectus 
musele resection acts as a "stay su- 
ture,” and postoperatively, patients 
will experience some limitation in 
abduction because of this in the oper- 
ated eye. Such patients shoulc be un- 
dercorrected as compared with pa- 
tienzs in whom functional results are 
expected. In patients for whom a 
functional cure is intended, an early 
postoperative overcorrection is desir- 
able. This cosmetic, large-angle exo- 
tropia correction is a "mechanical" 
one and is enhanced by relaxation of 
tight conjunctiva laterally by either a 
conjunctival recession or a "T" clo- 
sure. 


Vertical Strabismus 
and “A” and “V” Patterns 


One author warns that superior 
oblique paresis that is actually bilat- 
eral may become apparent oniy after 
surgical treatment of the more in- 
volved side.’ After surgery, the sup- 
posedly uninvolved side will then 
manifest a superior oblique muscle 
palsy. Bilaterality should always be 
suspected in cases of traumatic sixth 
nerve palsy. The presence of a "V" 
pattern and cyclodiplopia with evi- 
dence of excycloptropia of one or both 
eyes as determined with the double 
Maddox rod test should alert the ex- 
aminer to the possibility of bilateral 
but unequal superior oblique muscle 
palsy. 

Temporal transposition of the supe- 
rior rectus muscle and nasal trans- 
position of the inferior rectus muscle 
is a technique suggested for treat- 
ment of extorsion caused by superior 
oblique muscle underaction in a case 
in which the superior oblique muscle 
could not be found.: The patient 
showed improvement both in kead po- 
sition and ocular alignment after this 
procedure. 

Three theories explaining Brown 
superior oblique tendon sheath syn- 
drome are: thickened sheath of the 
superior oblique tendon; abnormal 
innervation; and isolated inferior 
oblique paresis.” The author states 
that probably the best explanation is 
that of a stenosing tenogynovitis as 


- 


the cause of the observed phenomena : 
of this syndrome. This is so because 
the condition may be intermittent, 
ean be cured by mechanical change, 
and has been cured by steroids. 
Brown syndrome occurred in one* 
"wear and tear" case in which the 
trochlea angle was more acute be- 
cause the tendon inserted entirely 
medial to the superior rectus muscle. 
The reviewer has also seen two pa- 
tients in whom the superior oblique 
tendon inserted entirely medial to the 
superior rectus muscle. In these cases 
the only extraocular muscle problem 
was excyclotropia of the involved eye. 
The true nature of the Brown supe- 
rior oblique tendon sheath syndrome 
remains unanswered. 

A technique is described for local- 
izing and cutting the superior oblique 
tendon at the insertion after it has 
been removed from its sheath.” This 
produced a reduction in the exodevia- 
tion of 80А on the average in down- 
gaze when performed bilaterally for 
"A" pattern exotropia with bilateral 
overaction of the superior oblique 
muscles. These findings are similar 
to those obtained when the superior 
oblique tenotomy or tenectomy is car- 
ried out nasal to the superior rectus 
muscle, and they challenge the con- 
tention that more superior oblique 
muscle weakening is obtained when 
the tenectomy is carried out nearer to 
the trochlea. 

A history of inferior oblique muscle 
weakening procedures was reviewed 
by Parks.’ Those techniques dis- 
eussed included measured recession, 
disinsertion, myectomy near the in- 
sertion, and myectomy near the ori- 
gin. The author states a clear pref- 
erence for recession of the inferior 
oblique muscle with reattachment at 
a predetermined place on the sclera. 
In a prospective study, the most fre- 
quent complication of the inferior 
oblique muscle weakening was per- 
sistent overaction. This occurred in 
79% of patients undergoing dis- 
insertion, 37% of patients undergoing 
myectomy at the insertion, and only 
1596 of patients who had recession of 
the inferior oblique muscle. Myec- 
tomy near the origin, according to th 
author, should not be done. The "ad- 
herence syndrome" is described as a 
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relentless hypotropia with mechanical 
restrietion to elevation, occurring in 
1396 of patients who had myectomy of 
the inferior oblique muscle at the 
insertion done by the author. The 
author has never produced this syn- 
drome with a measured recession. He 
reports a total of 26 cases of "ad- 
herence syndrome" including those 
seen for other ophthalmologists. This 
condition was treated by an average 
of 2.6 vertical muscle operations with 
an average improvement of 11A in 
patients who had an average preoper- 
ative hypotropia of 19А. No instances 
of bifed insertion of the inferior 
oblique muscle were encountered in 
1,600 inferior oblique muscles whose 
insertions were identified. This tends 
to reinforce the notion held by some 
that there are more "anomalous sur- 
geons" than anomalous muscles. 

One hundred-six patients under- 
went resection of one lateral rectus 
muscle and had weakening, by my- 
otomy or disinsertion, of the inferior 
oblique muscle on the same side.''^ 
Thirty-seven (35%) had anywhere 
from slight to severe hypotropia in 
that eye. Fourteen of these patients 
were treated surgically, and thirteen 
had good results, but the release of 
scar tissue was difficult. Patients who 
developed this hypotropia did so 
within two years, but since there is a 
delay, it is doubted that hemorrhage 
alone could be the cause. Suture reac- 
tion may also be a cause. This condi- 
tion is somewhat different than the 
"adherence syndrome" described pre- 
viously. 

What in effect is a "Z" or marginal 
myotomy of the inferior oblique 
muscle near its insertion is de- 
scribed." This may be done with an 
electric knife or with scissors after 
crushing the muscle. Of the authors' 
86 patients undergoing this procedure 
unilaterally or bilaterally, all had had 
surgery on from two to four vertical 
muscles previously. This makes re- 
markable the statement that 45 of 
the 86 patients had an "exact" correc- 
tion (+ 1°). The correction of up to 6° 
of vertical deviation after undergoing 
"Z" myotomy of the inferior oblique 
muscles is at variance with most re- 
© ports. In a review of this article, the 


statement is made that a “Z” my- 


e 
1218 Arch Ophthalmol—Vol 93, Nov 1975 


otomy is hard to accept as a logical 
and effective means of weakening the 
inferior oblique muscle.'? 

In a retrospective study, 106 pa- 
tients underwent unilateral weaken- 
ing of the inferior oblique muscle by a 
variety of techniques.''? A substantial 
number of these patients developed 
overaction of the previously normal 
or “slightly” overacting, unoperated, 
inferior oblique muscle. A normally 
acting inferior oblique muscle devel- 
oped overaction after weakening of 
its overacting counterpart in one 
third of the cases, and if even the 
slightest overaction was noted preop- 
eratively, two thirds of unoperated 
inferior oblique muscles became over- 
active. This occurred in three fourths 
of cases by six months postopera- 
tively. In 23 patients with unilateral 
overaction of the inferior oblique 
muscles and who were not operated 
on, three fourths became bilateral 
within six months. The pattern is 
similar whether or not horizontal sur- 
gery is done and in patients with 
esotropia, exotropia, or no tropia in 
the primary position. The age of the 
patients is not specified, and no men- 
tion is made of specific tests for supe- 
rior oblique muscle palsy, such as the 
Bielschowsky test or the double Mad- 
dox rod test for cyclotropia. 

Inferior oblique muscle weakening 
done bilaterally and as the only surgi- 
cal procedure produced no important 
change in the primary position align- 
ment in 84% of 50 patients.''* Of those 
patients who had some change in pri- 
mary position alignment, none had 
more than 8A. Six percent manifested 
an eso-shift of more than 3A and cur- 
iously (after weakening an abductor), 
10% had an exo-shift of more than 3A. 
From this paper it can be inferred 
that weakening the inferior oblique 
muscles in a patient with straight 
eyes in the primary does not cause 
a meaningful change in the primary 
position alignment. This paper does 
not establish criteria for doing sur- 
gery for oblique muscle overaction in 
a patient with straight eyes in the 
primary position. 


Paralytic Strabismus 


Sixteen cases of sixth nerve palsy 
were treated with vertical muscle 


union as described by Jensen." Pa- 
tients had both congenital and ac- 
quired sixth nerve palsy. In each case 
the medial rectus muscle was re- 
cessed. T'wo of five patients described 
in detail had only minimal restriction 
to forced abduction. The average pre- 
operative deviation was 404, and 
postoperatively it was 2A. The aver- 
age postoperative abduction from the 
midline was 18°. Preoperatively no 
patient could move the eye laterally 
beyond the midline. No cases of ante- 
rior segment ischemia were seen in 
spite of the fact that all four rectus 
muscles were operated on. Apparently 
two remaining anterior ciliary ar- 
teries in the nasal portion of the ver- 
tical recti remain functioning and are 
sufficient to nourish the anterior seg- 
ment. It has yet to be determined 
how much blood passed through that 
portion of the muscles that are 
united. The authors recommend re- 
cession of the medial rectus in cases 
where greater than 25A of esotropia 
is present in the primary position. 

An author suggests the term “dis- 
placement without disinsertion” to be 
used instead of “rectus muscle union” 
for the procedure first suggested by 
Hildreth and later applied clinically 
by Jensen for rectus muscle paraly- 
sis."^ The author reports satisfactory 
results in four of six patients under- 
going displacement of the vertical 
rectus lateral halves to the upper or 
lower halves of the lateral rectus 
muscle. The author’s findings are es- 
sentially in agreement with those re- 
ported previously by Jensen, and by 
Henderson and Helveston. 

It is pointed out again that move- 
ment of the insertion, or belly, of a 
muscle on the globe while at least 
part of the muscle remains attached 
to the globe should be called trans- 
position." This was originally 
pointed out by Verhoeff. In a detailed, 
extensive laboratory and clinical 
study, one author establishes the 
feasibility of true extraocular muscle 
autotransplantation. Autogenous ho- 
mografts of muscle lose their muscu- 
lar properties but do act as effective 
muscle-tendon lengthening devices. 
One patient who underwent reopera- 
tion after muscle transplantation had 
very little adherence between the 
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- , transplanted extraocular muscle and 
underlying sclera. It is suggested 
that heterotransplantation may be 
feasible. The inferior oblique may be 

* "sacrificed" for transplantation, and 
obviously, the resected portion of ei- 
ther the medial or lateral rectus could 
be used as a tendon lengthening 

* transplant to the recessed antagonist. 

À A good result from transposition of 
the superior oblique tendon in one 
case of congenital third nerve palsy is 
described."* Primary position mea- 
surement changed from 70A exo- 
tropia to straight, and 15° of adduc- 

“tion was present after surgery as 
compared to adduction only to the 
midline preoperatively. 

A satisfactory treatment of the cy- 
clotropia associated with superior 
oblique muscle palsy, according to one 

` author, consists of splitting the supe- 

* rior oblique muscle insertion and both 

advancing and anteriorly displacing 

the anterior portion of the superior 
oblique tendon.''* This was done bilat- 
erally along with bilateral inferior 
oblique recession to treat bilateral su- 
perior oblique muscle palsy. The au- 
thor reports one patient treated suc- 

. cessfully by this technique. It was 
emphasized that traumatic fourth 
nerve palsy should be tested carefully 
for fusion and cyclodeviation. A "T" 
shaped, Hess-Lee screen wand and 
torch enables torsion to be evaluated. 

The sensory status of 11 coopera- 
tive patients with Duane retraction 
syndrome was evaluated with the 
questions in mind: Do these patients 

Y experience diplopia, and if so, how 
do they cope with it? Only two pa- 

tients complained of double vision 
spontaneously, but in all patients 
double vision could be elicited. All pa- 
tients who were tested for stereopsis 
demonstrated it, indicating bifoveal 
fixation. Also, on appropriate testing 
and when their attention was called 
to it, all patients were able to recog- 
nize diplopia. It was impossible to 
plot a suppression scotoma as can be 
done in most cases of horizontal stra- 
bismus with sensory adaptations. In- 
stead of suppression in the usual 
sense, patients with Duane syndrome 
assume a characteristic head posture 
to enable fusion, or they seem to sim- 
ply ignore the doubled image at other 
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times and thus remain unaware of it. 

Recession of the medial rectus 
muscle and temporal transposition of 
the vertical recti was carried out in 67 
patients with Duane syndrome.” 
Eleven had straight eyes preopera- 
tively, and 56 had some degree of eso- 
deviation. All patients had less esode- 
viation in the primary position after 
surgery, and 12 had exodeviation. An 
average of 21° of abduction was pro- 
duced postoperatively. No patient 
was noted to have anterior segment 
ischemic signs. The author credits 
careful surgical techniques for this 
result. Indications for surgical treat- 
ment of Duane syndrome are stra- 
bismus that is manifest in the pri- 
mary position and/or a cosmetically 
unacceptable head turn. The surgery, 
when successful, gives the patient ab- 
duction at the expense of decreased 
adduction. Other surgeons prefer 
single medial rectus muscle recession 
of the affected eye in mild cases, bi- 
medial recession in more severe cases, 
and a three recession procedure that 
adds recession of the lateral rectus 
muscle of the affected eye. The latter 
procedure is especially aimed at re- 
ducing lid fissure narrowing during 
adduction on the involved side. 

Duane syndrome was found bilater- 
ally in four patients spanning three 
generations of a family.’ A woman, 
her son, and two grandchildren were 
similarly affected, except that the 
children (aged five and one years) 
were able to adduct their eyes, while 
the father in the fourth decade of life 
had moderate limitation of adduction 
and the grandmother in the sixth dec- 
ade had severe limitation of adduc- 
tion. This pattern of occurrence sug- 
gests a hereditary, genetic pattern of 
autosomal dominance. It is suggested 
by the authors that Duane syndrome 
is a progressive syndrome complex 
because with the passage of time, sec- 
ondary fibrosis in the medial rectus 
muscle leads to a decrease in adduc- 
tion. Since all four of the patients in 
this family had essentially straight 
eyes in the primary position, no treat- 
ment other than the prescribing of 
glasses was carried out. Another au- 
thor reported a 7-year-old girl had 
Duane syndrome and congenital 
ptosis on the same side.*** 


LEARNING DISORDERS 

In a study of 751 Japanese elemen- 
tary students, no correlation could be 
found between refraction anomaly 
and/or strabismus, amblyopia,~ and 
reading ability." While children with 
minor neuropsychological defects may 
also have strabismus, the strabismus 
per se is not considered the cause of 
the reading difficulty. Instead of con- 
sidering care of the eyes in isolation 
when reading difficulty is encoun- 
tered, an interdisciplinary approach 
is suggested. Presumably because of 
their idiographic written language, 
reading difficulty is said to be rela- 
tively infrequent in Japan. It was in- 
teresting to note that in spite of what 
was considered normal intelligence, 
5.8% of the students were one year or 
more behind in reading ability. 

Of 78 dyslexic children, 21 showed 
accommodative insufficiency.” Three 
of the 21 showed accommodative fa- 
tigue. Treatment by orthoptics was 
carried out in 15 with restoration of 
normal accommodation and conver- 
gence ability. An improvement in 
near point symptoms was not accom- 
panied by relief from dyslexia. This 
was yet another negative study deal- 
ing with the role of the eyes and vi- 
sion in dyslexia. 

Two groups of boys (15 each) with 
difficulties in academic achievement 
were studied.” One group had visuo- 
motor impairment as determined by 
the Bender-Gestalt test, and the 
other group had no visuo-motor im- 
pairment. The results were that chil- 
dren who draw poorly are character- 
ized by disorders of perceptual 
analysis and have visuo-motor im- 
pairment. Both of these defects could 
be expected to retard reading ability, 
but there is no ready explanation for 
why those without visuo-motor im- 
pairment had academic difficulties. 

It is not only ophthalmologists who 
have problems clinically correlating 
identifiable signs with learning dis- 
ability. So-called "soft neurological 
signs" diagnosed by the pediatrician 
or neurologist, although suspected of 
being related to learning disabilities, 
are also hard to pin down. Two 


simple tests may be done by the oph-^ 


thalmologists, however, that may in- 
dicate the need for further neurolog- 
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ical examination. These simple tests 
are asking the patient to read a para- 
graph, and also asking him to draw a 
man plus a geometric type picture 
suchas a bicycle or a clock. Immature 
drawing, poor use of space, failure to 
cross the midline in what should be a 
symmetrical figure, and poor reading 
of a paragraph that is appropriate for 
the age may suggest the presence of 
a minor neurologic deficit. 
Electro-oculogram testing was em- 
ployed to determine that refixation is 
more accurate from the dominant 
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side in patients with clearly estab- 
lished right or left eye and hand 
dominance. Patients with mixed 
dominance, such as right-handed pa- 
tients with left eye preferred or left- 
handed patients with right eye pre- 
ferred, showed no consistent pattern. 
It has been shown previously that 
mixed dominance and right or left 
eye-hand dominance has no relation- 
ship to reading ability, a task that re- 
quires left-to-right fixation. 

The problem of eyes and dyslexia 
has been in a confused state for many 
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NATIONAL SPRING MEETING 


AT 


April 25—28, 1976 


Ophthalmology Speakers: 

John Р. Beale, Jr., M.D., San Francisco, Cal. 
Pierre Guibor, M.D., New York, New York 
Norman S. Jaffe, M.D., N. Miami Beach, Fla. 
Irving H. Leopold, M.D., Newport Beach, Cal. 
David Paton, M.D., Houston, Texas 


Otolaryngology Speakers: 

B. R. Alford, M.D., Houston, Texas 

Michael E. Glasscock, M.D., Nashville, Tenn. 
Julius N. Hicks, M.D., Birmingham, Alabama 
John Turner, M.D., Atlanta, Georgia 


RESERVATIONS: Write directly to The Greenbrier, 
White Sulphur Springs, West Virginia for hotel reserva- 
tions. 

ADVANCE REGISTRATION: Fee of $150 required; 
checks aut to The West Virginia Academy of O & O. 
Send to J. Elliott Blaydes, Jr., M.D., The Blaydes Clinic, 
Corner of Federick and Woodland Avenue, Bluefield, 
W. Va. 24701. 

AMA CREDIT CATEGORY I 





UNIVERSITY OF NEW MEXICO 
SCHOOL OF MEDICINE 


2nd ANNUAL 
ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY 
COURSE 


SANTA FE HILTON INN 
Santa Fe, New Mexico 
February 5, 6, 7, 1976 


FACULTY 


R. J. CANNON, M.D., Albuquerque, New Mexico 
T. J. CARLOw, M.D., Albuquerque, New Mexico 
R. B. DAROFF, M.D., Miami, Florida 

J. S. GLAsER, M.D., Miami, Florida 

W. F. Hoyt, M.D., San Francisco, California 


N. J. ScHATZ, M.D., Philadelphia, Pennsylvania 


This course will include lectures and seminar sessions 
covering basic disorders of ocular motility and the visual 
system. Ample time between sessions has been provided 
for leisure activity in Santa Fe and the nearby ski area. 


Tuition: $175.00 provides transportation by chartered bus 
between hotel and ski facilities, one breakfast and evening 
banquet. 


Residents Tuition: $75.00 upon application by their depart- 
ment head. 


Registration limited: checks payable to: е 
Neuro-Ophthalmology Course 
Department of Neurology 
1007 Stanford Drive, N.E. 
Albuquerque, New Mexico 87131 


СА 
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THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY | + 
ANNOUNCES THE : 
EIGHTEENTH SERIES OF POST 
GRADUATE COURSES 
FOR SPECIALISTS IN 
OPHTHALMOLOGY 





OCTOBER 5 THROUGH NOVEMBER 21, 1975 


OCULAR AND ADNEXAL PATHOLOGY 
OCULAR THERAPEUTICS 
GLAUCOMA 
INDIRECT OPHTHALMOSCOPY 
NEURO OPHTHALMOLOGY 
DIAGNOSTIC ULTRASONOGRAPHY 
FLUORESCEIN ANGIOGRAPHY 
ARGON LASER PHOTOCOAGULATION 
SYMPOSIUM ON THE MACULA 
SURGERY OF THE ORBIT 
LACRIMAL SAC SURGERY 
CORNEAL CONTACT LENSES 
PLASTIC EYE SURGERY 
OCULAR GENETICS 
PRACTICAL PEDIATRIC OPHTHALMOLOGY 
STRABISMUS SURGERY 
CLINICAL PERIMETRY 
PRESENT STATUS OF THE PLASTIC CORNEA 
ENUCLEATION AND EVISCERATION 
MICROSURGERY IN CATARACT, CORNEA AND 
GLAUCOMA 
DIAGNOSIS AND MANAGEMENT OF OCULAR 
AND ORBITAL TUMORS 


DECEMBER 8 THROUGH 13, 1975 
REVIEW IN BASIC SUBJECTS IN 
OPHTHALMOLOGY 


For Catalogue and further information, please 
write: 


Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


Note: 
All of the above Courses qualify for Category 1'in 
Continuing Medical Education Physicians Recog- 
nition Award of the AMA . 


For design and engineering, 
you can't beat this system... 


PU 


- The KRYmed MC-3000 Cryosurgical System - 
for Ophthalmology It’s so ophthalmo-logical! 


We asked our engineers to come up with the ultimate 
ophthalmic cryo unit. And they gave us more than we had 
hoped for: a total, self-contained system of unique modular 
and modern design. Handsomely streamlined, compact and 
portable. Simple, convenient operation. Solidly engineered 
for years of dependable service. And the entire system is 
unconditionally guaranteed for one year. We think you'll 


agree — it would be hard to beat this system. 


A Complete Line of Probes 
TNES Tem. > 
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1 m.m. cataract (curved also) 
available with or without insulation 






straight retina 
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curved retina 
Ne Glaucoma 


p 


> 1 т.т. special ultrasonic probe 


NOTE: 1 m.m. and .7 m.m. intra-vitrious 
probes. .7 m.m. cataract probe and 
custom probes are also available. 


Probe Features 

e Patented rapid freeze / defrost 
e Permanent Teflon-insulated tip 
e Small, lightweight handpiece 
* Clear view probe shaft design 
e Quick disconnect 

* Autoclavable 


Probes — $295-$395 


For more information, mail 

© the coupon today. For faster e 

* results, call us collect 
at (203) 579-0414. 





U.S. Pat. #3,696,813 


Console Features 





* Non-electric 
e Uses CO: or N:O (no adapter necessary) 
e Footswitch operation 

• Luminous temperature monitoring dial 
e Variable temperature control 

• Needs single "E" tank only. No tools 

e Color coded probe connectors 

• One year unconditional guarantee 

e Console $995. 


E KRYmed 

Cryomedics Inc. 

u Dependable Medical Instruments 

ll 80 Washburn St., Bridgeport, Conn. 06605 

a Please send me more information on the KRYmed MC-3000 [] 
Please have a representative call me [Г] 


a 
Name 
B 


B . 

B Address 

[| ` 

W City State Zip 





.. THE APPARENT 
DRY EYE. 


(If you don't treat it, she will) 


You know a real dry eye when you 
see it. A post-menopausal arthritic woman 
with foreign-body sensation, diffuse comeal 
staining and perhaps a positive Schirmer 
tear test to confirm your diagnosis. 

And you know 
that Liquifilm® Tears 
can help relieve her 
discomfort. But what 
about the patient with 
the apparent dry eye? 
The patient who 
complains of the same fa $ 
uncomfortable dry-eye 
symptoms although Я 
you detect no objective findings? 

Liquifilm Tears can help her too. 

To the patient with the apparent dry 
eye its every bit as irritating as the real thing. 
So much so that if left untreated, chances 
are she'll head for the nearest drugstore or 
supermarket shelf for help. 








And here is where do-it-yourself medi- 
cation can tum an apparent problem into a 
real one. The eye drop she picks up may be 
unnecessarily medicated. Or one with an 
aqueous vehicle capable of actually inducing 
a dry eye by interfering with the oily layer of 
the tear film. 

You can spare her all that by recom- 
mending Liquifilm Tears. Š 


, FOR THE REAL AND THE APPARENT DRY EYE. 


Liquifilm Tears has provided soothing 
relief from dry-eye symptoms... without creat- 
ing any new problems...hundreds of millions 
of times since 1963. 

That means more Liquifilm Tears has 
been recommended by more ophthalmolo- 
gists than all other tear substitutes, combined. 

Recommend Liquifilm Tears for both 
the real and the apparent dry eye. All it can 
do is help. 


AllgRCAN Irvine, California / Pointe Claire, Р Q., Canada 
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A -News and Comment : 
3 ` Edited by 

Henry F. Allen, MD 
243 Charles St, Boston, MA 02114 





X 5 T Calendar of Events E 
Nov 12-14 Sixth Annual Course and 37th Annual Alumni Meeting, Edward S. Harkness Eye Insti- 
tute, New York City 
12-15 International Symposium on Cataracts, University of Iowa, Iowa City 
Т 18-15 Course in Retinal Disorders, Michael Reese Medical Center, Continental Plaza Hotel, 
. Chicago 
14-15 Association for Research in Vision and Ophthalmology, Atlantic Section Meeting, Duke | 
University Eye Center, Durham, NC Р 
17-20 Southern Medical Association, Section on Ophthalmology, Miami Beach, FL : 
28-29 Ninth Conference on Radiology, University of Illinois College of Medicine, Chicago | 
Dec 2-3 Symposium on Current Concepts in Ophthalmology, University of Oklahoma Health Sci- A 
ences Center, Oklahoma City 1 
< 3-4 Postgraduate Seminar—Perspectives in Ophthalmology, Cleveland Clinic Foundation, 


Cleveland, OH 
3-5 Postgraduate Course- Diagnosis and Management of Hereditary Eye Disorders, Univer- 
sity of California School of Medicine, San Francisco 
4-5 Postgraduate Course- Modern Concepts in Anterior Segment Surgery, Emory Univer- 
sity School of Medicine, Atlanta, GA 
5-6 Postgraduate Course in Ophthalmology, State University of New York Upstate Medical 
` Center, Hotel Syracuse, Syracuse, NY 


sloma CL ro ila a B i a a 


12-13 Course on Intracameral Lenses, New York Ophthalmological Foundation, Flower & 
Fifth Avenue Hospitals, New York City 
1976 
Jan 4-8 Sixth Afro-Asian Congress of Ophthalmology, Madras, India 
6-15 Bascom Palmer Eye Institute Symposia, Key Biscayne Hotel, Miami 
6-9 Neuro-Ophthalmology 
= 9-10 Strabismus 
12-15 Vitreous-Retina-Choroid 4 
17 American Board of Ophthalmology, Written Examinations | 
. 29-31 Twenty-eighth Annual Wills Eye Hospital Clinical Conference, Bellevue Stratford Hotel, mn 
Philadelphia Я 
30-Feb 1 Mid-Winter Contact Lens Meeting, Contact Lens Association of Ophthalmologists, Inc, i 
Sahara Hotel, Las Vegas 3 
Feb 5-7 Second Rocky Mountain Neuro-Ophthalmology Course, University of New Mexico School f 
of Medicine, Santa Fe Hilton Inn, Santa Fe, NM 4 
13-14 Symposium on Glaucoma, Eye Foundation of America, New Orleans | 
March 6-10 New Orleans Academy of Ophthalmology, 25th Anniversary Symposium on Retinal Dis- 1 
eases, Marriott Hotel, New Orleans ; | 
18-20 Basic Course in Ophthalmic Microsurgery, State University of New York Downstate 
Medieal Center, Brooklyn 
Y 22-24 Advanced Course in Ophthalmic Microsurgery 
April 12 Queen's University Clinical Days—Recent Approaches to Cataract Surgery, Kingston, 


Ontario 


Dedication Symposium.—A sympo- 
sium marking the dedication of the 
McGee Eye Institute will be held Dec 
2-8, 1975, in Oklahoma City. The sym- 
posium, titled Current Concepts in 
Ophthalmology, will feature guest 
lecturers Drs Charles Iliff, Arthur 
Jampolsky, A. Edward Maumenee, 
Edward W.D. Norton, David Paton, 
Lorenz Zimmerman, Bradley Straats- 
ma, and Frank B. Walsh. Subjects to 

**be covered by lectures and panel dis- 
cussions include the cornea, neuro- 
ophthalmology, plastic procedures, 
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ophthalmic research, anterior seg- 
mert surgery, phacoemulsification, 
intraocular lenses, strabismus, and 
glaucoma. 

For further information, contact 
Caroline Cannon, Dean A. McGee Eye 
Institute, 800 NE 15th, Suite 421, Ok- 
lahema City, OK 73104. 


AOS Officers Elected.—At the 
Spring meeting of the American Oph- 
thalmological Society held in Hot 
Springs, Va, the following officers 
were elected: President—Joseph А.С. 


Wadsworth, Durham, NC; Vice Presi- 
dent—David O. Harrington, San 
Francisco, Calif; Secretary-Treas- 
urer—Robert W. Hollenhorst, Roches- 
ter, Minn; Editor of the Transac- 
tions- Thomas P. Kearns, Rochester, 
Minn; To the Council-A. Edward 
Maumenee, Baltimore, Md. 

The Howe Medal was awarded to 
Michael J. Hogan, MD, Professor 'of 
Ophthalmology, Emeritus Chairman, 
Department of Ophthalmology, and 


Ru anis LE ibat ac d lonia D Zi Mud 
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Head of the Proctor Foundation, UES 
versity of California, San Francisco. | 
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Rocky Mountain Neuro-Ophthal- 

mology Course.—The second annual 
Rocky Mountain Neuro-Ophthalmol- 
ogy Course will be held Feb 5-7, 1976, 
at the Santa Fe Hilton Inn, Santa Fe, 
NM. 
.. For,further details, please write 
Thomas J. Carlow, MD, c/o Neuro- 
Ophthalmology Course, Department 
of Neurology, University of New 
Mexico School of Medicine, 1007 Stan- 
ford Drive NE, Albuquerque, NM 
87131. 


Annual Postgraduate Course.—The 
Department of Ophthalmology of the 
State University of New York Up- 
state Medical Center will present its 
26th annual postgraduate course in 
ophthalmology at the Hotel Syracuse 
on Dec 5 and 6, 1975. 

Lecturers will include Drs M.F. Ar- 
maly, P.P. Ellis, and T. Kirkham. The 
tuition fee will be $50, and additional 
information may be obtained from 
James L. MeGraw, MD, State Univer- 
sity of New York Upstate Medical 
Center, 750 E Adams St, Syracuse, 
NY 18210. 


Postgraduate Seminar: Perspectives 
in Ophthalmology.—The Department 
of Ophthalmology at the Cleveland 
Clinie Foundation announces a semi- 
nar to be held Dec 3 and 4, 1975. 

Members of the Department of 
Ophthalmology and Plastic Surgery 
will participate. Guest speakers will 
include Charles K. Beyer, MD; Pierre 
Guibor, MD; Allan Kolker, MD; and 
Charles Phelps, MD. 

Symposia will be given on lacrimal 
disease and surgery, surgical man- 
agement of ptosis, and practical clini- 
cal aspects of glaucoma. 

For further information, please 
contact Education Department, 
Cleveland Clinic Foundation, 9500 
Euclid Ave, Cleveland, OH 44106. 


Symposium on Hereditary Eye Dis- 
orders.—The Department of Ophthal- 
mology and Extended Programs in 
Medical Education, University of Cal- 
ifornia School of Medicine, San Fran- 
cisco, will present a symposium on 
Diagnosis and Management of He- 
reditary Eye Disorders, Dec 3-5, 1975. 
Guest faculty will include Drs H.E. 
Cross, M. Davis, R.M. Ellsworth, J. 
Francois, M.F. Goldberg, H. Little, I. 


Fr. 
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Maumenee, А.Е. Maumenee, E. Okun, 
and R.O. Payne. 

The registration fee is $150; non- 
UC house staff and postdoctoral stu- 
dents with letter of verification will 
be charged half the fee. 

For further details, please contact 
Extended Programs in Medical Edu- 
cation, Room C-135G, University of 
California, San Francisco, CA 94143. 


Arthur G. DeVoe MHonored.—Dr 
DeVoe, a former editor of the An- 
CHIVES, was the recipient of the Pan 
American Gold Medal for his out- 
standing contribution in the Western 
hemisphere to the prevention of 
blindness. 

The award is a joint commendation 
of the National Society for the Pre- 
vention of Blindness and the Pan 
American Association of Ophthalmol- 
ogy. The presentation was made by 
A. Edward Maumenee, MD, at the 
tenth Pan American Congress in San 
Juan, Puerto Rico. 


Twenty-eighth Annual Wills Confer- 
ence.—The annual Wills Eye Hospital 
Clinical Conference will take place at 
the Bellevue Stratford Hotel in Phila- 
delphia on Jan 29-31, 1976. 

David Shoch, Professor and Chair- 
man of the Department of Ophthal- 
mology, Northwestern University 
School of Medicine, will deliver the 
Bedell Lecture. 

Please contact Gerard M. Shannon, 
MD, 1601 Spring Garden Street, 
Philadelphia, PA 19130, for further 
details. 


Postgraduate Course on Anterior 
Segment Surgery.—The Department of 
Ophthalmology of the Emory Univer- 
sity School of Medicine will present 
its annual postgraduate course on 
Dec 4 and 5, 1975, in Atlanta, Ga. The 
subject is Modern Concepts in Ante- 
rior Segment Surgery, and guest fac- 
ulty will include Drs G.L. Spaeth 
(glaucoma); M.A. Galin (intraocular 
lenses); J.M. Emery (phacoemulsifi- 
cation); and N. Sanders (kerato- 
plasty). 

The registration fee will be $125. 
For information and application, 
please write to F. Phinizy Calhoun, 
Jr, MD, 1365 Clinton Rd NW, At- 
lanta, GA 30322. 


Books 


Monographs in Virology: The Agent of Tracho- 
ma, vol 7, by Yechiel Becker, 99 pp, 12 illus, 
$23.50, Albert J. Phiebig, Inc. (US rep of S. Kar- 
ger), 1974. 


This scholarly monograph covers 
the molecular biology of the trachoma 
agent and related Chlamydia, with 
respect to their classification, isola- 
tion, animal infectivity, morphology, 
chemical composition, enzymatic ac- 
tivities, antigenic composition, pro- 
tein synthesis, immunobiology, and 
antibiotic responses. It is a useful ref- 
erence source for workers in tracho- 
matology and microbiology. 

Н, F; А. 


The Anatomy of the Ocular Adnexa (Guide to 
Orbital Dissection), by Frederick A. Mausolf, MD, 
49 pp, 38 illus, $5.50, Charles C Thomas Pub- 
lisher, 1975. 


This must be the first orbital dis- 
section guide brought forth by a ma- 
jor publisher in years, and the author 
and publisher are to be congratulated 
for attempting to fill the need for an 
inexpensive, brief, and clinically ori- 
ented text that is available to every- 
one. 

A few of the weak points of this 
first edition, however, should be 
pointed out. There is a disparity be- 
tween text and illustrations, suggest- 
ing a lack of coordination between 
author and artist. The drawings are 
variable in quality; attempts at shad- 
ing reduce clarity (eg, Fig 3, medial 
wall of orbit), while simple line draw- 
ings are fine (eg, Fig 24, dissection of 
the skin of face). There are several er- 
rors in labeling drawings, including 
errors of omission. Prolonged descrip- 
tion of clinically less important de- 
tails, along with failure to “latch on” 
to each and every application of anat- 
omy to clinical practice, detract from 
the book’s utility. 

There are also strong points. The 
handling of the approach to the orbit 
from above it was excellent. The pre- 
viously mentioned drawings of the lid 
dissection were simple and clear but 
regrettably “stopped” before expos- 
ing all the tissue planes of the lid. 
The lacrimal excretory system is 
more than adequately described and 
is well illustrated. 

JEREMY B. WHITNEY, MD 
New Bedford, Mass 
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ps Year after year, Isopto9 Carpine is the stand- 
ы 7 ard by which other pilocarpines are judged. 

The fact remains that Isopto Carpine is unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the Іѕорїо 
vehicle has been shown to prolong contact time?; it also lubri- 
‘cates and soothes. 

Isopto Carpine comes in the widest range of strengths 
available—sterile solutions from 1496 to 1096, including a new 
17296 strength. Supplied in 15ml and also 30ml Drop-Tainer® 
Dispensers for maximum economy. 


. Description: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hy- 
* drochloride 0.25%, 0.596, 1%, 1.5%, 296, 396, 4%, 596, 6%, 8%, or 10%. Preservative: 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.596. Inac- 
tive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Sodium Citrate (to adjust 
рН in 1%, 1.5%, 2%, and 6%), Citric Acid in 0.25% and 0.5% (to adjust pH), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops 
in the eye(s) 3 to 4 times daily. 


1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal. 54:21, 1962. 2. Linn, M. 1. and 
Jones, L. T.: Amer. J. Ophthal. 65:76, 1968. 


. ISOPTÜCARPME- 


(PILOCARPINE HCI aano 


First for Glaucoma 
dedicated tg advances in ophthalmic therapy 
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BASCOM PALMER EYE INSTITUTE 
Department of Ophthalmology 
University of Miami School of Medicine’, 


ANNOUNCES 


Programs to be held in conjunction with the scienttfic 
dedication of its new eye care facilities: 


BASCOM PALMER EYE INSTITUTE 
ANNE BATES LEACH EYE HOSPITAL 


at the Key Biscayne Hotel, Miami, Florida 
Open House Saturday and Sunday, January 10-11, 1976 


NEURO-OPHTHALMOLOGY SYMPOSIUM В. STRABISMUS SYMPOSIUM 
January 6-9, 1976 January 9-10, 1976 


Diseases of the Optic Nerve and Chiasm Guest Lecturers 
Disturbances of Ocular Motility Dr. Sal Cantolino 
Neuro-physiology of Vision Dr. Edward Dunlap 
Guest Lecturers Dr. Alfred Huber 

Dr. Alan Bird Dr. Arthur Jampolsky 
Dr. David Cogan Dr. Marshall Parks 

Dr. William Hoyt Dr. John Pratt-Johnson 
Dr. Alfred Huber 

Dr. Norman Schatz 

Dr. George Udvarhelyi 

Dr. Frank Walsh 

Fee $300 - Residents $150 Fee $150 - Resident $75 


A combined rate for both of the above meetings is offered at $400 for practitioners and $200 for residents 
upon application from their Department Head. 


C. VITREOUS-RETINAL-CHOROIDAL SYMPOSIUM 
January 12-15, 1976 


sent Concepts in Diagnosis and Treatment of Malignant Melanoma of the Choroid 
Macular Diseases - Diagnosis and Treatment 
Role of Vitreous Surgery in Perforating Injuries 


Guest Lecturers 


Dr. Thomas Aaberg Dr. Robert Ellsworth Dr. Gerd Meyer-Schwickerath 
Dr. Pierre Amalric Dr. Rudolph Kloti Dr. Jerry Shields 

Dr. Alan Bird Dr. Edward Maumenee Dr. Paul Wetzig 

Dr. August Deutman Dr. Ronald Michels Dr. Lorenz Zimmerman 

Dr. Ricardo Dodds Dr. H. Neubauer and 

Dr. Nicholas Douvas Dr. Stephen Ryan others 


Registration fee is $325 for practitioners and a special rate of $150 for residents. 
FACULTY OF THE UNIVERSITY OF MIAMI SCHOOL OF MEDICINE FOR THE ABOVE SYMPOSIA ARE: 


Dr. Douglas Anderson Dr. Richard Forster Dr. Don Nicholson 
Dr. George Blankenship Dr. Dwain Fuller Dr. Edward Norton 
Dr. John Clarkson Dr. Donald Gass Dr. Guy O'Grady 
Dr. Victor Curtin Dr. Joel Glaser Dr. Thorne Shipley 
Dr. Robert Daroff Dr. Duco Hamasaki Dr. Alfred Smith 
Dr. Noble David Dr. Robert Knighton Dr. Lawton Smith 
Dr. Louis Dell'Osso Dr. Mary Lou Lewis Dr. Todd Troost 
Dr. John Flynn Dr. Robert Machemer 


Special reduced rates have been arranged with the Key Biscayne Hotel, 701 Ocean Drive, Key Biscayne, Florida 
33149. The program is accredited by the Council on Medical Education of the American Medical Association. 
Registration is limited. Check (U.S. dollars only) should be made payable to: *Neuro-Ophthalmology Course" and 
mailed to: Bascom Palmer Eye Institute, P.O. Box 520875, Biscayne Annex, Miami, Florida 33152. 
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Before prescribing, see complete prescribing information in SK&F literature 
or PDR. The following is a brief summary. 


Indications: Only in the treatment of herpes simplex keratitis. 


Description: 'Stoxil' Ophthalmic Solution contains idoxuridine (5-iodo-2'- 
deoxyuridine) 0.1% (1 mg./ml.) in distilled water; sterile when packaged. Pre- 
served with thimerosal, 1:50,000. 'Stoxil' Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg./gram) in a petrolatum base. (White petrolatum and 
liquid petrolatum are inactive ingredients.) 


Contraindications: Contraindicated in patients with known or suspected 
hypersensitivity to any of its components. 


Warning: Usage in Pregnancy—Idoxuridine should be administered with 
caution in pregnancy or in women of childbearing potential. Although terato- 
genic effects were reported in one study with rabbits when idoxuridine was 
instilled into the eye, these effects were not observed in a subsequent, more 
detailed study, even at doses substantially higher than those in the pre- 
ceding study. 

Precautions: Some strains of herpes simplex appear to 5e resistant. If there 
is no response in epithelial infections after 7 or 8 days of treatment, other 
forms of therapy should be considered. 

The recommended frequency and duration of administration should not be 
exceeded. 


'Stoxil' is not effective in corneal inflammations in which the virus is not 
present. 
Corticosteroids are usually contraindicated in herpes simplex keratitis. 
Boric acid should not be used during the course of therapy. 
| 'Stoxil' Ophthalmic Solution should not be mixed with other medications. 
* Adverse Reactions: Occasionally, irritation, pain, pruritus, inflammation, 
edema of the eye or lids and, rarely, allergic reactions have been reported. 
e} Photophobia has occurred. Occasionally, corneal clouding, stippling and 
small punctate defects in the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the infection. 
How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes. 


Ж Stability: The Solution should be stored in refrigerator until dispensed. 
'Stoxil' Ophthalmic Ointment does not require refrigerat on. 






Day and Night 
Stoxil 
works against 
Herpes Simplex 
Keratitis 


two dosage forms for 
patient convenience 


Ointment 
(Applications q4h and h.s.) 


Solution 
(Applications hourly and 
every two hours at night) 


e 
Smith Kline & French Laboratories 
Division of SmithKline Corporation 
Philadelphia, Pa. 19101 


| New Orleans 
Academy of Ophthalmology 


25th ANNIVERSARY SYMPOSIUM 


ON 
RETINAL DISEASES 


Vitreous Surgery 
Diabetic Retinopathy 
Macular Diseases 


An A.M.A. 25-hour Accredited Course for Continuing Medical Education 


MARCH 6-10, 1976 


MARRIOTT HOTEL 
New Orleans, Louisiana 


GUEST SPEAKERS 


MATTHEW D. DAVIS, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Wisconsin 
Madison, Wisconsin 


J. DONALD M. GASS, M.D. 
Professor, Department of Ophthalmology 
Bascom Palmer Eye Institute 
University of Miami School of Nursing 
Miami, Florida 


FRANCIS A. L'ESPERANCE, M.D. 
Assistant Professor of Clinical Ophthalmology 
Edward S. Harkness Eye Institute 
Columbia University College of Physicians and 
Surgeons 
New York, New York 


RUDOLF KLOTI, M.D. 
Clinical Assistant Professor of Ophthalmology 
University Eye Clinic 
Zurich, Switzerland 


ROBERT MACHEMER, M.D. 
Associate Professor 
Department of Ophthalmology 
Bascom Palmer Eye Institute 
University of Miami School of Medicine 
Miami, Florida 


J. WALLACE McMEEL, M.D. 
Assistant Clinical Professor in Ophthalmology 
Harvard Medical School 
Boston, Massachusetts 


ARNALL PATZ, M.D. 
Professor of Ophthalmology 
and The Seeing Eye Research Professor 
Wilmer Ophthalmological Institute 
The Johns Hopkins Hospital 
Baltimore, Maryland 


W. A. J. van HEUVEN, M.D. 
Associate Professor of Ophthalmology 
Albany Medical College 
Albany, New York 


ROBERT C. WATZKE, M.D. 


Professor 


Department of Ophthalmology 
University of lowa 


lowa City, lowa 


REGISTRATION FEE: 
Practicing Ophthalmologists 
Residents Outside Louisiana 
Accompanied by letter of 
identification from 
Chief of Service e 


$200 
$75 


MAIL TO: 
Bonnie Crone, Executive Secretary 
New Orleans Academy of Ophthalmology 
515 Audubon Building 
931 Canal Street 
New Orleans, La. 70112 
(504) 524-0085 


SOCIAL EVENTS AND LADIES ACTIVITIES INCLUDED 





адыш TNO TEST : 
FOR STEREOSCOPIC VISION . 





For Screening 
PRE-SCHOOL* CHILDREN 
or Adults for Defects of 
Binocular Vision 


Y 2 Red-green spectacles are used to view seven plates 
ee carrying figures that can be seen only when both eyes 
cooperate to give stereoscopic vision. Stereoscopic 
sensitivity is determined by three plates which can be 
omitted if used for screening purposes only. May also 
be used for adult testing. 


A Е-6018-Е ... $75 *2% to 5 years 
torz 


STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
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- — Accommodative esotropia may prevent 


achild from developing the skills necessary 


_ for competitive sports. Lack of binocular 


single vision may affect school work as well 


as play...and negative cosmetic effects 
may alter peer relationships. 


:  Phospholine Iodide 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 
is an accommodative basis for the eso- 


tropia, onedrop of PHOSPHOLINE IODIDE 


0.12596 may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... if there is a significant 
accommodative factor present, the con- 


`=  tinued use of PHOSPHOLINE IODIDE 


+ 


ү 
Phospholine 


ж 


alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 


modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 


If surgery is necessary, postoperative use 


of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


e ® 
Iodide 
(ECHOTHIOPHATE 
IODIDE FOR OPHTHALMIC 
SOLUTION) 
in the diagnosis and 


"treatment of accom- 


- modative esotropia 


the accommodative convergence/accom- 


yw р ў Tre с , i "~ 3—7 


BRIEF SUMMARY ў 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE” 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacete 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. d 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. a 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. t 
Wamings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinyicholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1.Gonioscopyis recommended prior toinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing of respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM* 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; + 
6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 


acid may have been incorporated to adjust pH during manufacturing), • 


chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 


pu The Ophthalmos Division 
«€» | AYERST LABORATORIES 
т ө New York, N.Y. 10017 7312 
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STAINLESS STEEL 
STERILE — READY TO USE 


To make limbus incision prior to Phaco procedure for 
cataract removal. Also used in vitrectomy and other 
procedures requiring above-sized incisions. 


For use in Beaver chuck handles 
Numbers 3K and 3H, $4.50 each. 


All blades, flat or 45° bend, $15.00, box of 3. 


RUDOLPH beaver INC. SURGICAL BLADES / HANDLES 


480 TRAPELO ROAD * BELMONT, MASS. 02178 


ua» 





E 


——.. 


© 





моно 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street • Quincy, Mass. 02169 
Area Code 617 • 479-2680 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY À 
THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 


JANUARY 5 THROUGH FEBRUARY 27, 1976 
3. FIFTH ANNUAL SESSION 


This course consists of lectures, laboratory dissection, and demonstrations by an experienced faculty of 
ophthalmologists and basic scientists. It is directed toward the requirements of residents and prospective 
residents in ophthalmology. 


The curriculum includes: 
Anatomy Motility 
Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 
Pathology .. Immunology 
Medical Ophthalmology Visual Fields 
Retinopathy Optics 
External Disease Refraction 
Pharmacology Embryology and Genetics 


Tuition is $600.00. 


For further information and application forms, please write: 
Richard S. Ruiz. M.D. 
Director of the Program in Ophthalmology, 
1121 Hermann Professional Building, 
Houston, Texas 77025, 
A/C 713, 526-7261. 


The Retina Service of Wills Eye Hospital 
and 


Jefferson Medical College of Thomas Jefferson University 


announce a comprehensive course on 
VASCULAR DISEASES OF THE OCULAR FUNDUS 
March 6 and 7, 1976 


Faculty 
William H. Annesley, M.D. Alfred Lucier, M.D. Norman J. Schatz, M.D. 
Thomas Behrendt, M.D. Larry Magargal, M.D. Jerry A. Shields, M.D. 
Paul Carmichael, M.D. P. Robb McDonald, M.D. George L. Spaeth, M.D. 
Thomas Duane, M.D. Peter Palena, M.D. William Tasman, M.D. 
Jay L. Federman, M.D. Charles C. Rife, M.D. Peter Walsh, M.D., Ph.D. 
Richard E. Goldberg, M.D. Lov K. Sarin, M.D. Albert Zimmermann, M.D. 


Guest Lecturer — Paul Henkind, M.D., Ph.D. 
Location: Jefferson Hall Commons, Philadelphia, Pa. 
Tuition: $175.00. Special rate of $60.00 for residents and fellows. 
Make checks payable to Retina Service, Wills Eye Hospital, and mail to Retina Service, Wills 
Eye Hospital, 1601 Spring Garden Street, Philadelphia, Pa. 19130. Fee includes luncheons and 


Dinner.* 
For program, hotel reservations, wives' Bicentennial 
activities, write to: Richard E. Goldberg, M.D. 
r Retina Service, Wills Eye Hospital " 


1601 Spring Garden Street 


Philadelphia, Pa. 19130 
Good for Accreditation in Category 1 


Ё *Wills Efe Ex-Retina Fellows Alumni Dinner — Friday night, March 5, 1976 





GIRARD ULTRASONIC 
FRAGMENTO? 


SPARTA INSTRUMENT CORP. 
FAIRFIELD, NEW JERSEY 07006 





For ultrasonic fragmentation and aspiration of cataractous 


material and vitreous.* | ' 
The unit is compact, portable and economical. You p 


can carry it in its own carrying case, and the entire 

handpiece section is autoclavable. 

Write for additional information on the Girard Fragmentor 

and for a listing of scheduled, regional workshops in fragmen- 
Я tation and vitrectomy. 


| *Louis J. Girard, M.D. and Rowland S. Hawkins, M.D., “Cataract Extraction by Ultrasonic Aspiration. Vitrectomy by Ultrasonic 
3" Aspiration". Transactions of the American Academy of Ophthalmology and Otolaryngology, Jan.-Feb., 1974, pp. OP-50-OP-59. 


SPARTA INSTRUIVIENT CORPORATION o 


SOS FAIRFIELD AVENUE / FAIRFIELD, NEW JERSEY 07006 / TELEPHONE (201) 575-1344 У e. 





KEELER 


H.LDERS | 


bent tips, burrs, chips and wobble 


in 


needless hazards in surgery. Modern 
Ophthalmic Surgery relies on Keeler's 
“Fragment” Blades and Blade Holders. 






with 


F AGMEN 
Е ADES at 


If you want close shaves, rely 6, the 


herent in broken razor blades, for 


Features include: 


Perfect fit of blades in most fragment holders. 
Absolute stability of blades held. 

Absolute blade uniformity in size, 

shape and sharpness. 

2 sizes, standard and micro. 

Adjustable blade height. 

Quick, positive blade change. 

Double peel-pack pouched blades 

gamma ray pre-sterilized. 


mm 4 KEELER MEME 


(| 456 Parkway, Lawrence Park Industrial Park, Broomall, Pa. 19008, (215) 353-4350 
| 31211 Floweridge Drive, Palos Verdes Peninsula, California 90274, (213) 377-0708 


ü — — —SC2 standard blades 


E Enclosed is my check for. 


Le State Zip Phone 
Г раа 


Quantity 
SC1 standard holder $28. 


(Actual size shown) 


E 
Please send me the following: i 





SC2 STANDARD 


(10 pack) $9. 
— — —SC3 Micro holder $32. 
— — —SCA Micro Blades 
à (10 pack) $9. 
Add $1.50 for postage and handling. 
Calif. orders include 5% sales tax, Pa. orders 6%. 


SC4 MICRO 





Bill me 





Name 
desi 








Address . 
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AMERICAN ASSOCIATION FOR THE STUDY OF 
HEADACHE AND NATIONAL MIGRAINE FOUNDATION 
DEPARTMENT OF NEUROLOGY . 
UNIVERSITY OF NEW MEXICO SCHOOL OF MEDICINE 
SCRIPPS CLINIC AND RESEARCH FOUNDATION 


CONTINUING EDUCATION IN PATHOGENESIS 
AND TREATMENT OF 


Е-е ее ЖИ IN ADULTS AND CHILDREN 


January 8. 9, 10, 1976— Albuquerque, New Mexico 


COURSE DIRECTORS: Otto Appenzeller, M.D., Ph.D., Editor, 
HEADACHE: Donald J. Dalessio, M.D., President, Am. Assn 
for the Study of Headache; Auth Atkinson, M.D., Director, 
Pediatric Headache Clinic, UNM School of Medicine 
FACULTY: Seymour Diamond, Chicago; Arnold Friedman, 
Tucson; John Graham, Boston; Lee Kudrow, Encino; Robert S 
Kunkel, Cleveland; Robert Ryan Jr., Rochester; Robert Ryan 
Sr., St. Louis; Dewey Ziegler, Kansas City; Donald Dalessio, La 
Jolla; Otto Appenzeller, Ruth Atkinson, Thomas Carlow, A 
Earl Walker, all Albuquerque 

—18 LECTURES: 3 case presentations; 2 evening panels; 
afternoons free 

—FEE: $195 ($95 for Interns, Residents and Fellows with 
letter from program director) must accompany registration 
Cancellation charge $35 before Dec. !. Mexican Fiesta 
Banquet included 

—15 HOURS AMA CONTINUING EDUCATION CREDIT 
CATEGORY | APPROVED 


Make cheques payable to "Headache Course : 1007 Stan- 
ford NE, Albuquerque, N.M. 87131; (505) 277-3342 for 
information, hotel reservations, program 


FELLOWSHIPS FOR ONE YEAR 
IN PHACO-EMULSIFICATION 
CATARACT SURGERY AND 
INTRAOCULAR LENS 
IMPLANTATION AVAILABLE 
Beginning July, 1976 


Interested parties please contact: 


Mrs. Terri Rose, R.N. c/o 
Donald L. Praeger, M.D.,F.A.C.S. 
Harold A. Schneider, M.D. 

9 Fulton Avenue 
Poughkeepsie, New York 12603 

914-454-2510 











In the treatment of corneal edema... 


Adsorbonac offers the clinician a hypertonic agent that provides an enhanced dura- 
tion of therapeutic response without sacrificing patient comfort and convenience. 


Adsorbonac is a sterile, hypertonic solution 
of NaCl contained in Burton, Parsons’ 
ophthalmic vehicle—Adsorbobase '"* 
Because of the unique action of its polymeric 
vehicle, Adsorbonac: 


e Adsorbs to the corneal surface and 
resists dilution by aqueous tear com- ADMINISTRATION: For the 
treatment of corneal edema— 


ponents. 

Demonstrates a high degree of effi- 
cacy in reducing corneal edema, and 
in treating recurrent corneal erosions. 


one or two drops in affected 
eye(s) every three or four 
hours. To clear the cornea for 
examination—one drop of 
Adsorbonac as required 


e Provides a marked improvement in 
visual acuity (with minimal stinging 
and burning). 


SUPPLIED: Adsorbonac 2%, 
Adsorbonac 5% in 15cc. sterile 
dropper vials 





Literature and clinical samples 
are available on request 


ADSORBON,C " 


BURTON, PARSONS & CO., INC. 
OPHTHALMIC PRODUCTS DIV SION, Central Industrial Park, Washington, D.C. 20027 
Montreal, P.Q., Canada, Munich, Germany a. 


Note: Clinical reports have demonstrated tne value 
of Adsorbonac 2% in the treatment of the geriatric 
patient with corneal edema. The Adsorbobase 
vehicle (also present in Adsorbotear) provides a 
hydrophilic surface—of relatively long duration— 
over which the aqueous portion of the tear film 
can spread spontaneously. The mucin-like layer 
also helps stabilize the precorneal tear film 


Ж Patent Pending 
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Manhattan Eye, Ear and Throat Hospital 
and 
The Eye-Bank for Sight Restoration, Inc. 


Announce a Course on 


THE MACULA 


Friday and Saturday, March 26, 27, 1976 


Guest Faculty: 


Charles R. Beyrer, M.D. Arnall Patz, M.D. 

Jay L. Federman, M.D. Maurice Rabb, M.D. 
Kurt Gitter, M.D. Emanuel Rosen, M.D. 
Paul Henkind, M.D. Stephen J. Ryan, M.D. 
Johnny Justice, Jr. Howard Schatz, M.D. 
Francis A. L’Esperance, M.D. Myron Yanoff, M.D. 
Host Faculty: 

Brian J. Curtin, M.D. Jerome H. Levy, M.D. 
Yale Fisher, M.D. Donald M. Shafer, M.D. 
David B. Karlin, M.D. R. David Sudarsky, M.D. 


Course Chairman 


Lawrence A. Yannuzzi, M.D. 


LECTURES and SMALL GROUP WORKSHOPS 


The course covers the examination, histopathology, fluorescein angiography 
and treatment of the macula. Small group workshops will provide individual 
instruction in photography, interpretation of angiograms, histopathology, the 
treatment of many vascular and choroidal diseases of the macula with photo- 
coagulation and other modalities. To take full advantage of this intensive 
course, registrants should be prepared for two solid days of hard work. 


Registration limited. 


Fee: $150.00 — $100 for residents with letter from Department Head. 
Includes luncheons and banquet. Make checks payable 
to MACULA. 


Place: Waldorf-Astoria Hotel, New York 


For registration and information, write: 


The Macula 
The Eye-Bank for Sight Restoration, Inc. 
210 East 64 Street, New York, New York 10021 


This continuing medical education offering meets the criteria for 15 hours 
of credit in Category 2 for the Physicians’ Recognition Award of the 
American Medical Associatian. 
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e only disposable cryoextractor 
you can turn on and ой, оп and off, on 
and off, as you need it. 


It is a small thing but tre- cornea...to freeze a rup- 
mendously important ture in process. Among 
when you need it... The ” disposables only the 
ability to defrost fast when P 3 F-20/20 offers this 

you need to...to get free 3 n essential feature. 


from asuture...or ће 1 А 
| BE ТһеЕ2020у 


шс 


frigitronics. 


ICUT INCORPORATED 
77O RIVER ROAD, SHELTON, СТ 06484 203/929-6321 





` THE UNIVERSITY OF SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


presents 
A POSTGRADUATE COURSE 


CLINICAL APPLICATIONS 
of 
VITREOUS SURGERY 


Thursday and Friday 
February 12 and 13, 1976 


This course will stress pre and post op management 
as well as indications for surgery. 
Special emphasis will be placed on the use of vitrectomy 
in diabetes, trauma, retinal detachments and anterior segment disease. 


Guest Faculty: USC Faculty: 


NICHOLAS DOUVAS, M.D. ARTHUR W. ALLEN, Jr., M.D. 
RICHARD L. MOORS, M.D. 
ROBERT MACHEMER, M.D. THOMAS OGDEN, M.D., Ph.D. 


RONALD G. MICHELS, M.D. STEPHEN J. RYAN, M.D. 
RONALD E. SMITH, M.D. 


A. WALLACE McMEEL, M.D. WILLIAM H. SPENCER, M.D. 


REGISTRATION FORM 


CLINICAL APPLICATIONS of VITREOUS SURGERY *€ FEBRUARY 12 and 13, 1976 € Course + 733 


NAME __ Sey 
(PLEASE PRINT) 











Address . Е 


City _ bE Ce a n cu zl 





*Registration fee: $195.00 Resident's fee: $25.00 


*Includes meals and February 12 banquet. 


Make checks payable to University of Southern California and send to Associate Dean, USC School of Medicine, É 
Rostgraduate Division, 2025 Zonal Avenue, Los Angeles, CA 90033. Phone: (213) 226-2051. 
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PE ophthalmics 


help take 
the pressure off... 
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y PINK YELLOW LAVENDER GRE 
Simplify identity — Simplify RX 
Simplify instructions — Simplify usage 
15 cc vials — dated to assure fresh potent 
medication — no refrigeration required. 
Vo % (free base) epinephrine with each 
strength of pilocarpine. 


PE® OPHTHALMICS created and produced 
by Person & Covey, Inc. 


PERSON & COVEY INC. . 


GLENDALE, CALIFORNIA 91201 U.S.A. 


















WILLS EYE HOSPITAL 
ANNOUNCES A 
SPECIAL CLINICAL CONFEREI 

IN PHILADELPHIA 
FOR THE BICENTENNIAL YE. 


The Wills Eye Hospital began the treatment and study of ey 
diseases in 1832. Andrew Jackson had just been elected Presiden 
of the United States, then 23 in number, and the country’ 
population had just passed the 13,000,000 mark. 


Now, 144 years later, Wills Eye Hospital is one of the largest an 
most comprehensive centers for eye care in the world. It continue 
its tradition of contributing to the knowledge of all types of ey: 
diseases by sponsoring a special annual clinical conference ii 
Philadelphia in observance of the Bicentennial Year. 


Symposia and workshops will include sessions on vitreous anı 
retinal diseases, oculoplastics, glaucoma and related subjects. 


Guest speakers will be: Jules Baum, M.D., Arthur C. Chandler 
Jr., M.D., D. Jackson Coleman, M.D., H. MacKenzie Freeman 
M.D., Charles E. Iliff, M.D., W. Jackson Iliff, M.D., and Rober 
D. Reinecke, M.D. 


The Bedell lecturer will be David Shoch, M.D., Chairman of th: 
Department of Ophthalmology of Northwestern University. 


The Wills Eye Hospital conference will be held on January 29, 3C 
and 31, 1976, at the Bellevue Stratford Hotel, Philadelphia 
Inquiries should be addressed to Gerard Shannon, M.D., Chair 
man, Annual Clinical Conference Committee. 


THE WILLS EYE HOSPITAI 


1601 Spring Garden Street, Philadelphia, Pennsylvania 19130 


If seeing is 
believing, 
‚ take agooc 
. lookatthe 
price. 


Take a good look at the instrument, too. T 
new Marco II-B Slit Lamp is designed fo 
the professional who knows value 
when he sees it. 

Almost identical with slit lamps costing 
far more, the Marco II-B features a Focusing 
Fixation Light (Optional) adjustable to each 
patient, separate joy stick and elevation 
controls, and quick acceptability of the fines 
Pachometers and Tonometers. A Hruby lens 
is optional. 

And, best of all, the Marco II-B is available 
now. No long delays, waiting for delivery 
that never seems to come. Call you 
authorized Marco distributo] 

today and let him put a 
Marco П-В in your offic 
... fast. Then see for 

yourself how the 
Marco II-B compareg 


Immediate Deliver 
From You 
Local Distributo 


MPMarce 


1409 Sar. Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904 / 396-4210 





Average applanation tonometry readings of 22 glaucoma patients 
treated first with pilocarpine drops—and then with pilocarpine mist 
(MISTURA® P Pilocarpine НСІ).* 


P 
. = 
TONOMETRY READINGS 
(mm/Hg) 
On drops prior Approximately 1 month Two to four months 
to treatment after start of after start of 
with mist treatment with mist treatment with mist 
R. eye L.eye R. eye L. eye R. eye L.eye 
17.9 18.2 18.5 19.0 18.2 18.6 
12-22 14-24 13-24 16-28 12-26 12-24 
піс Medication, by G. Peter Halberg, МІ 
5., Annals of Ophthalmology Septem- r, 
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Hold MISTURA between index Gently retract the lid. Be sure Briskly squeeze the thumb and 
fingerandthumb. Withthe eye that the bottom of the eye- index finger to deliver the 
closed, place top rim of the scope rests on the orbital medication as a fine mist of .. 

* lid-retractor(eyescope)just — bone. Look up within the eye- — micro-drops. 

above eyelash of upper lid scope. 

and use it to gently retract the " 

eyelid. 
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46 patients with chronic simple open angle glaucoma who initially 
used pilocarpine drops and then changed to pilocarpine mist 
(MISTURA P Pilocarpine HCI):* 


MEAN TONOMETRY READINGS (mm/Hg) AFTER TREATMENT WITH 
1% PILOCARPINE 2% PILOCARPINE 
(N=16) (N=30) 


Time of reading R. eye L.eye R. eye L.eye 


Drops 
^st weekly visit 47 17 20 
2nd weekly visit 46 16 20 


Mist (MISTURA) 
3rd weekly visit 16 16 20 
Ath weekly visit 16 16 20 


+Data on file at Lederle Labora 
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A better way to take a drop? 


In two recent stucies;+ glaucoma patients were switched 
from pilocarpine drops to MISTURA” P Pilocarpine HCI. In 
both studies MISTURA P was shown fo be therapeutically 
equivalent in the control of intraocular pressure. 

But MISTURA offers several unique advantages. 

Built-in lid-retraction to suppress the blink. Easy self- 
application. Full dose, on target delivery to avoid wasted 
medication. 

When you compare MISTURA to drops, consider 
convenience. 
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Ophthalmic Spray Products 
CH LEDERLE LABORATORIES, A Division of American Cyonemia Co 


Pearl River, New York 10965 202-5 
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Ophthalmic Spray Products 


MISTURA® D 
Phenylephrine HCI 0.12% 
Ophthalmic Solution Sterile 


DESCRIPTION: MISTURA D is a decongestant that whitens the eye and relieves minor eye ir- 
ritations caused by hay fever, colds, dust, wind, swimming, sun, smog or hard contact lenses. 
CONTAINS: Phenylephrine HCI 0.12% with: antipyrine 0.1%, sodium phosphate dibasic, 
sodium phosphate monobasic, disodium edetate, sodium acetate, sodium thiosulfate, 
benzalkonium chloride 1:25,000 and purified water. Hydrochloric acid or sodium hydroxide is 
added to adjust pH to approximately 6.75. 
DIRECTIONS: Use 1 mist application in the affected eye(s). May be repeated in 3 or 4 hours 
as needed. 
When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA D. 
CAUTION: Should not be used in the presence of narrow-angle glaucoma 
WARNING: If irritation persists or increases, discontinue use. Keep container tightly closed. 
NOTE: Not for use with the soft contact lens. 


HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev7/74 


MISTURA® D.Zn 


Phenylephrine with Zinc Sulfate 
Ophthalmic Solution Sterile 


DESCRIPTION: Zinc sulfate 0.25%, phenylephrine HCI 0.12% with: benzalkonium chloride 
(0.007596), polysorbate 80, sodium bisulfite, sodium citrate, sodium chloride, (and purified 
water). Sodium hydroxide is added to adjust pH to approximately 6.9. 
ACTIONS: MISTURA D.Zn phenylephrine with zinc sulfate is a mildly astringent solution of 
zinc sulfate and phenylephrine that provides prompt symptomatic relief of ocular irritation by 
whitening the inflamed eye and reducing mucus. 
INDICATIONS: MISTURA D.Zn can be used when an astringent and decongestant is needed 
for relief of minor eye irritations such as those associated with hay fever, colds, dust, wind, 
sun, smoke, smog, swimming or hard contact lenses 
CONTRAINDICATIONS: MISTURA D.Zn should not be used in the presence of narrow-angle 
glaucoma. 
WARNINGS: If irritation persists or increases, discontinue use and consult a physician. 
DOSAGE and ADMINISTRATION: Use 1 mist application in the affected eye(s). May be re- 
peated in three or four hours as needed. 

When used according to accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA DZn. 

NOTE: Keep container tightly closed. Not for use with the soft contact lens. 


HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev. 7/74 


MISTURA® C 
Carbachol 
Ophthalmic Solution Sterile 


CONTAINS: Carbachol 0.75%, 1.5%, 3% with: benzalkonium chloride 1:20,000, disodium 
edetate, sodium chloride, potassium chloride and purified water. Hydrochloric acid or sodium 
hydroxide is added to adjust the pH to approximately 5.6. 
ACTIONS: MISTURA C carbacho/ provides a more rapid and prolonged miosis than pilocar- 
pine and can lower intraocular pressure when other miotics have had to be replaced due to ir- 
ritation, insensitivity or insufficient potency. 
INDICATIONS: Effective in reducing intraocular pressure in open-angle or narrow-angle 
glaucoma. Particularly useful in eyes which have become irritated by or resistant to pilocar- 
pine. 
CONTRAINDICATIONS: Carbachol is contraindicated in the presence of corneal abrasion and 
should never be administered orally or by injection. Miotics are contraindicated where pupil- 
lary constriction is undesirable such as in acute iritis 
PRECAUTIONS: Administer with caution if the epithelial barrier of the conjunctiva and cor- 
nea has been reduced by topical anesthetics, tonometry or trauma or if the patient is 
asthmatic. Headache and ciliary spasm with resultant temporary decrease in visual acuity may 
occur. Dosage must be individualized to avoid aching of the eye and frontal headache caused 
by constriction of the iris sphincter and ciliary muscle spasm 
DOSAGE and ADMINISTRATION: One mist application two to three times daily Giowever, the 
dosage should be adjusted to meet the needs of the individual patients. This is made easier 
with MISTURA C available in three strengths 

When ДЕ to the accompanying directions for use, each application delivers ap- 

° 


<> LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965. 202-5 


proximately 1.7 drops of MISTURA C 
HOW SUPPLIED: Available in sterile 15 ml. mist dispensing bottles. Rev. 7/74 


MISTURA® E 


l-epinephrine 
Ophthalmic Solution Sterile 


DESCRIPTION: Contains: levo-epinephrine (as the HCI) 0.25%, 0.5%, 196, 2% with: 
benzalkonium chloride, sodium metabisulfite, disodium edetate, sodium chloride, hydrochloric 
acid qs ad pH approximately 3.0, and purified water. 

ACTIONS: The capacity of MISTURA E /-epinephrine to decrease the aqueous inflow in 
open-angle glaucoma has been well documented. Studies have also shown that prolonged 
topical epinephrine therapy offers significant improvement in the coefficient of aqueous out- 
flow. (Becker! “ound that 55% of 72 patients showed a 50+% increase in outflow facility 
6-24 months after initiation of topical epinephrine therapy.) 

MISTURA E is effective alone in reducing intraocular pressure, and is particularly useful in 
combination w th miotics for the difficult-to-control patients. The addition of MISTURA E to 
the patient's regimen often provides better control of intraocular pressure than miotics alone 
(Ballentine and Garner? indicated that with 80% of the uncontrolled open-angle glaucoma pa- 
tients control might be expected with the addition of topical epinephrine therapy.) 
INDICATIONS: Chronic simple glaucoma 
CONTRAINDICATIONS: Should not be used in patients who have had an attack of narrow 
angle glaucoma since dilation of the pupil may trigger an acute attack. 

WARNINGS: Undesirable side reactions may include: eye pain or ache, browache, headache, 
conjunctival hyperemia and allergic lid reactions. Adrenochrome deposits in the conjunctiva 
and cornea after prolonged epinephrine therapy have been reported. Epinephrine has been re- 
ported to produce macular edema in some aphakic patients and should be used with caution 
in these patienzs?. 

PRECAUTIONS: Epinephrine in any form is relatively uncomfortable upon instillation. 
However, discomfort lessens as the concentration of epinephrine decreases. 

Should be used with caution in patients with a narrow angle since dilation of the pupil may 
trigger an acute attack of glaucoma. 

DOSAGE and ADMINISTRATION: The usual dosage is 1 mist application once or twice daily, 
However, the dosage should be adjusted to meet the needs of the individual patients. This is 
made easier with MISTURA E available in four strengths. 

When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA E 

NOTE: Protect from excessive light and heat. If the solution discolors or a precipitate 
forms it should be discarded. Not for injection 
HOW SUPPLIED: 0.25%, 0.5%, 1% and 2% strengths available in 15 ml. mist dispensing bot- 
tles. 

REFERENC=S 

1. Becker, B., Pettit, T.H., and Gay, AJ.: Arch. Ophth. 66:219, 1961 

2. Ballentine, E.J., and Garner, L.L.: Arch. Ophth. 66:314, 1961 

3. Kolker, A.E., and Becker, B.: Arch. Ophth. 79:552, 1968 Rev. 7/74 


MISTURA® P 


Pilocarpine Hydrochloride 
Ophthalmic Solution Sterile 


CONTAINS: Pilocarpine НСІ 12%, 196, 2%, 396, 4%, with: benzalkonium chloride 1:25,000 as a 
preservative sodium acetate, disodium edetate, sodium chloride, and purified water. 
INDICATIONS: MISTURA P pi/ocarpine НС! 15 indicated for: 

1. The control of intraocular pressure in glaucoma. 

2. Emergenzy relief of mydriasis in an acutely glaucomatous situation 

3. Use following treatment with cycloplegics to reverse mydriasis. 
PRECAUTION: Undesirable side reactions to MISTURA P are rare; however, on prolonged 
use, classic mucosal sensitization to pilocarpine may occur. 
DOSAGE and ADMINISTRATION: 

1. For glaucoma, the recommended dosage is 1 mist application two to four times a day of 
the selected concentration; patient response may be variable. 

2. To aid in emergency miosis, 1 mist application of the higher concentrations should be 
used 

3. The dosage and strength required to reverse mydriasis depends on the cycloplegic used. 

When used according to the accompanying directions for use, each application delivers ap- 
proximately 1.7 drops of MISTURA P. 
HOW SUPPLIED: MISTURA P pi/ocarpine HCI 2%, 1%, 2%, 3%, 4%, is available in sterile 15 
ml. mist dispensing bottles. Rev. 7/74 
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Announcement of the 


SIXTEENTH ANNUAL INSTRUCTIONAL 
COURSE IN 
- CONTACT LENS FITTING BY 
THE OPHTHALMOLOGIST 


March 4-5-6, 1976 


Sponsored by 
THE RUDOLPH ELLENDER MEDICAL 
FOUNDATION 
A.M.A. - approved as continuing medical 
education program 
(Twenty Hours Credit in Category 1) 


PLACE: Fairmont-Roosevelt Hotel, New Orleans 
TUITION: $175.00 ($75.00 Ophthalmology Resi- 
dents) 
FACULTY: JAMES V. AQUAVELLA, M.D., Rochester, 
New York 
JOS. A. BALDONE, M.D., New Orleans 
PERRY S. BINDER, M.D., San Diego, Cali- 
fornia 
OLIVER H. DABEZIES, JR., M.D., New 
Orleans 
JACK HARTSTEIN, M.D., St. Louis, Mis- 
souri 
FRANK B. HOEFLE, M.D., New York City 
PAUL R. HONAN, M.D., Lebanon, Indi- 
ana 
HAROLD P. KOLLER, M.D., Cherry Hill, 
New Jersey 
WHITNEY G. SAMPSON, M.D., Houston, 
Texas 
SPECIAL HERBERT E. KAUFMAN, M.D., Gaines- 
GUEST ville, Florida 
LECTURER: Saturday, March 6, 1976 - Corneal 
Surgical Techniques at Cataract Surgery 
to Facilitate Contact Lens Fitting 
TOPICS: Conventional hard contact lenses, hydro- 
philic soft gel lenses, silicon? lenses, 
oxygen permeable hard contact lenses, 
aspheric, variable focus lenses, and 
intraocular lens implants. 
PRE-MEETING (1) Basic Lectures - by Industry - No 
COURSES: additional fee. 
Wed., Mar. 3rd (2) Hard Lens Modification Course (3 hrs.) 
Fee $30.00 (Space Limited) 
Activities Planned (Usually French Quart- 
er & Garden District Tours) 
FIRST Subscription REMF Contact Lens Ques- 
ISSUE tion and Answer Quarterly $25.00/year 
SPRING 1976 COME EARLY FOR THE MARDI GRAS 
SEASON, Feb. 28, March 1-2, 1976 
Mardi Gras Day is Tuesday, March 2, 
1976 
Special convention hotel rates for Mardi 
Gras (to a limited number of registrants) 
Or you may avoid Mardi Gras Бу arriving 
New Orleans Wed. March 3rd 
POST-COURSE Gulf of Mexico Cruise out of the Port of 
New Orleans 
Call or write: George Scherer - Rownd 
Scherer Travel Service 
P.O. Box 368, Hammond, La. 70401 
Ph: 504-345-4048 
For further information contact: 


p.m. 
LADIES DAY: 


Jos. A. Baldone, M.D. 

Roof, Delta Towers - Canal at Claiborne 

New Orleans 70112 USA Ph: 504-524-9729 
1976 COURSE IS DEDICATED TO THE MEMORY OF THE 
LATE WM. BURTON CLARK, M.D. 
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The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 


Announces a Symposium on эе 


OPHTHALMIC PLASTIC AND 
CORNEAL SURGERY 


To be held at the Doral Beach Hotel 
Miami Beach, Florida 


April 11-16, 1976 


Faculty for the course will include: 


Dr. Jorge Buxton 

Dr. Henry Clayman 
Dr. Robert Dryden 

Dr. Richard K. Forster 
Dr. Arthur Grove, Jr. 
Dr. Norman Jaffe 

Dr. Richard Keates 
Dr. Peter Laibson 


. James Major 

. Gordon Miller 

. Norman Sanders 
. Byron Smith 

. Richard Tenzel 

. Ira Weiner 

. John Wobig 


This symposium will cover the corneal and 
ophthalmic plastic field. Multiple lectures will be 
given with ample time for panel discussion and 
questions from the registrants. 


Afternoons will be set aside for recreation 
including tennis and golf tournaments. There will 
be planned entertainment for most evenings. 


Tuition will be $250, breakfast included. Special 
rate of $125 available for residents upon ap- 
plication from their Department Head. Checks 
should be made payable to ‘‘Bascom Palmer Eye 
Institute" and mailed to Ophthalmic Plastic Sur- 
gery Symposium, Bascom Palmer Eye Institute, 
P.Q. Box 520875, Biscayne Annex, Miami Florida 
33152 
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E. o Problem: CONJUNCTIVITIS ак, 





Solution: NEOSPORIN' 





This famous infection fighter provides a triple overlapping antibiotic formula 
for use against a wide range of gram-negative and gram-positive bacteria. It 
: helps clear the infection and restore comfort when conjunctivitis is the 
problem. € Clear solution does not blur working-hours vision. € In convenient 
Drop Dose® plastic dispenser bottle. Also available as Neosporin* Ophthalmic t 
Ointment (polymyxin B-bacitracin-neomycin). € See next page for prescrib- 
ing information. 


. . 
Е 3 Burroughs Wellcome Co. 
Research Triangle Park 


./ Wellcome / North Carolina 27709 i - 


NEOSPORIN 


Ophthalmic 
Ооп Sterile 


Polymyxin B- 
Neomycin- 
Gramicidin 


CONTRAINDICATIONS: 
This product is contraindicated 
in those persons who have 
shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may result in 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 

Culture and susceptibility 
testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


Complete literature available 
on request from Professional 
Services Dept. PML. 


Photos-° CARROLL H. WEISS, RBP, 1975 


Ф Burroughs Wellcome Со. 
Research Triangle Park 
Wellcome North Carolina 27709 
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Alcom Laboratories 
Allergan Pharmaceu 
Alza Pharmaceutical: 


David G. Campbell, M.D 
Mass. 


W. Morton Grant, M.D. 
Harvard University 
University of California 


Place: Auditorium, Louisiana State University School 


1542 Tulane Avenue 


The Eye Foundation of America’ 


PRESENTSA . 


SYMPOSIUM ON GLAUCOMA 


FEBRUARY 13-14, 1976 


Guest Speakers 


Eye & Ear Infirmary Harvard University 


Duke University 
Hoskins, Jr., M.D 





of Medicine 


For further information, contact: George M. Haik, M.D. 
New Orleans, LA 70112 


INDEX TO ADVERTISERS 


B. Thomas Hutchinson, M.D. 
Bruce Shields, M.D. 


Richard J. Simmons, M.D. 
Mass. Eye & Ear Infirmary 
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California Medical Association 105th Annual Session - February 6-11, 1976 


Annual Meeting of CMA's Ophthalmology Section 


Sunday, February 8, 1976, 9 a.m.-5 p.m. 
. Hyatt Regency Hotel, San Francisco 
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Gilbert W. Cleasby, MD, Moderator 

George O. Waring, MD, 

Assistant Professor of Ophthalmology, 

UC- Davis 

Phillips Thygeson, MD 

Emeritus Professor of Ophthalmology and 
Director, Proctor Foundation for Research in 
Ophthalmology, San Francisco 

H. Bruce Ostler, MD 

Associate Clinical Professor of Ophthalmology, 
UC-San Francisco 

Max Fine, MD 

Clinical Professor of Ophthalmology, UC— 
San Francisco 

Robert G. Webster, Jr, MD 

Consultant in Corneal Disease, Pacific Medical 
Center and Director, Lyons Eye Bank 
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Corneal Physiology 

Herpetic Keratitis 

Trauma Management 

Innovative Microsurgical Techniques 
Ulcers and Erosions 

Bullous Keratopathy 


Complications of Cataract 
and Vitreous Surgery 


Soft Contacts: Complications and Prospects 


Steven G. Kramer, MD 

Professor and Chairman, Department of Oph- 
thalmology, UC—San Francisco 

Thomas H. Pettit, MD 

Professor of Ophthalmology, UCLA School of 
Medicine and Associate Director, Jules Stein 
Eye Institute 

Robert L. Hetland, MD 

Clinical Instructor, Stanford University 

Perry S. Binder, MD 

Assistant Professor of Ophthalmology, UC— 
San Diego and Chief, Ophthalmology 
Section, San Diego Veterans Administration 
Hospital 

Anthony B. Nesburn, MD 

Chief, Viral and External Disease Unit, 
Estelle Doheny Eye Foundation 
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TEARS 
Naturale 


Developed specifically 
for dry eye syndromes 


Developed specifically as an artificial tear, Tears Naturale 

is formulated with DUASORB;" a unique combination of 
adsorptive polymers which mimics the natural ocular wetting 
process to increase tearfilm stability. 

Designed to achieve: 

@ Maximum duration of effect: Tears Naturale 
maintains a positive effect on tearfilm 
stability for 90 minutes or 
longer following 
every instillation. 
@ Low viscosity: 
Tears Naturale 
eliminates patient 
complaints of blurred ` 
vision, crusting on lids '$ 
and stickiness usually 
occurring with highly 
viscous agents. 
Patient tested:! Tears 
Naturale produced relief of 
severe symptoms in six out 
of seven patients suffering from 
chronic keratoconjunctivitis sicca. 


DATA ON FILE — ALCON LABORATORIES ™ 
— TEARS Naturale 


See your ALCON 




















representative or write: A major advance in artificial tear therapy. 
TEARS NATURALE 
P. O. Box 1959 
Ft. Worth, Texas 76101 Alcon Laboratories, Inc., Fort Worth, Texas 76101 
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It took five years of experimentation, trial and re-trial 
to develop the first of a new, safer generation of 
ophthalmic steroids — HMS (medrysone). 

Now, six years after its introduction, clinical success 
continues to confirm HMS effectiveness in the treatment 
of superficial ocular inflammation. Disorders like allergic 
conjunctivitis, vernal conjunctivitis and episcleritis 
respond to HMS. 

And for those conditions just beyond the.control of 


HMS (medrysone 1%) 


Liquifilm * Ophthalmic Suspension 


CONTRAINDICATIONS HMS* (medrysone) is contraindicated in the 
following conditions: Acute superficial herpes simplex. Viral diseases 
of the conjunctiva and cornea. Ocular tuberculosis. Fungal diseases of 
the eye. Hypersensitivity to any of the components of the drug 


WARNINGS 1. Acute purulent untreated infections of the eye may be 
masked, enhanced or activated by the presence of steroid medication 
2. Corneal or scleral perforation occasionally has been reported with 
prolonged use of topical steroids. In high dosage they have been asso- 
ciated with corneal thinning. 3. Prolonged use of topical steroids may 
incfease intraocular pressure, with possible resultant glaucoma, damage 
to the optic nerve, and defects in visual acuity and fields of vision. How- 
ever, data from 2 uncontrolled studies!-? indicate that in patients with 
increased intraocular pressure and in those susceptible to a rise їп intra- 
oculgr pressure upon application of topical steroids, there is less effect 
on pressure with HMS than with dexamethasone or betamethasone 
4. Prolonged tse@f topical corticosteroids may rarely be associated with 
development p#posterior subcapsular cataracts. 5. Systemic absorption 
and systemic side effects may result with the use of topical steroids 
6. HMS medrysone) is not recommended for use in iritis and uveitis 
. ES its therppeutie effectiveness has not been demonstrated in these 





Mild and safer by design 


decongestants, HMS provides the mild anti-inflamma- 
tory activity that may be needed — without compromising 
safety. (HMS has less tendency than does dexametha- 
sone to raise IOP.) In fact, it's the only ocular steroid 
approved for epinephrine sensitivity in your glaucoma 
patients 

The next time you prescribe a steroid for mild ocular 
inflammation, choose the product that fits the condition. 

Choose HMS...mild by design. 


conditions. 7. Steroid medication in the presence of stromal herpes 
simplex requires great caution; frequent slit lamp microscopy is sug- 
gested. 8. Prolonged use may aid in the establishment of secondary 
ocular infections from fungi and viruses liberated from ocular tissue 
Use in Pregnancy: The use of topical steroids in pregnancy should be 
limited to conditions serious enough to warrant such treatment, so that 
possible risk to the fetus may be justified by the expected benefit to 
the mother 


PRECAUTIONS With prolonged use of HMS (medrysone) the intra- j 


ocular pressure and lens should be examined periodically. In persistent 
corneal ulceration where a steroid has been used, or is in use, fungal 
infection should be suspected 


ADVERSE REACTIONS Occasional transient stinging and burning may 
occur on instillation 


DOSAGE AND ADMINISTRATION One drop instilled in the conjurtctival 
sac up to every four hours : Й 


Al lIERGAN Irvine, California/Pointe Claire, P.Q., Canada 
~ 
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_Moment of 
Decision _ 


When pilocarpine no longer? 


maintains IOP, regain control е 
with Isopto Carbachol 3%. One drop 
works up to & hours... 

without risking lens opacities. 





Clinical evidence has shown Isopto Carbachol 3% 
effectively reduces IOP for up to 8 hours.* More 
potent and longer acting than pilocarpine, it can pro- 
vide round-the-clock control without the serious side 
effects reported with potent cholinesterase inhibitors. 


ISOPTO CARBACHOL® (Carbachol) Ophthalmic Solution 

Description: A sterile solution containing: Active: Carbachol 0.75%, 1.5%, 

2.25%, or 3.0%. Vehicle: Hydroxypropyl Methylcellulose 1.0%. Preservative: 
Benzalkonium Chloride 0.005%. /nactive: Boric Acid, Sodium Chloride, 

Sodium Borate, Purified Water. 

Contraindications: Contraindicated in presence of corneal abrasion or when 
constriction is undesirable, as in acute iritis. b 





Warnings: Transient ciliary and conjunctival injection, headache and ciliary ] 
spasm with resultant temporary decrease of visual acuity may occur. ad 
Precautions: Avoid overdosage. 
Adverse Reactions: Systemic symptoms of cholinesterase inhibitors may 
ө occur even when epithelium is intact. 
*Drance, S.M. and Flindall, R.J.; Canad. J. of Ophth. 1: #4:292-296, Oct.1966. 
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Variation in IOP after instillation of a single dose of Carbachol 3% 
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- An increase in the log value corresponds to a drug induced 
fall in IOP 


Chahge significant at 1% level 


an Log 


eth hr. 
not recorded 


M 


bpd ET ИЕ ЫЕ 














(Acorns) dedicated to advances in ophthalmic therapy 


` Archives of Ophthalmology 


Copyright © 1975 by.the AMERICAN MEDICAL ASSOCIATION 


CLINICAL SCIENCES 


Nanophthalmos With Uveal Effusion 
Robert J. Brockhurst, MD, Boston 


Retinal Ischemia in Diabetic Retinopathy 
George H. Bresnick, MD; Guillermo De Venecia, MD; Frank L. Myers, MD; 
James A. Harris, MD; Matthew D. Davis, MD, Madison, Wis....... 


Ischemia of Ciliary Arterial Circulation From Ocular Compression 
Lee M. Jampol, MD; Michael Goldbaum, MD; 
Michael Rosenberg, MD, Chicago; Robert Bahr, MD, New Haven, Conn. 


Pupillary Hemiakinesia in Suprageniculate Lesions 
Gerhard W. Cibis, MD, lowa City; Emilio C. Campos, MD, Modena, Italy; 
Elfriede Aulhorn, MD, Tübingen, West Germany 


CLINICOPATHOLOGIC CASE REPORTS 


Intraocular Reticulum Cell Sarcoma 
Ronald G. Michels, MD; David L. Knox, MD; 
Yener S. Erozan, MD; William R. Green, MD, Baltimore 


Vitreous Cellular Reaction 


John S. Kennerdell, MD; Bruce L. Johnson, MD; Howard M. Wisotzkey, MD, Pittsburgh .. 


LABORATORY SCIENCES 


Idoxuridine Ocular Insert Therapy 
Deborah Pavan-Langston, MD; Roger H. S. Langston, MD; Patricia A. Geary, Boston 


A Human Model of Allergic Conjunctivitis 
Robert Stegman, MD, David Miller, MD, Boston 


INSTRUMENTATION 


Isometric, Three-Dimensional Viewing of Ultrasonograms 
D. Jackson Coleman, MD; Louis Katz, MS; Frederic L. Lizzi, EngScD, New York .. 


REGULAR DEPARTMENTS 


Feature Photo: Atypical Angiomatosis Retinae 
Patrick R. O'Connor, MD, Robert J. Kaiser, MD, Louisville 


Correspondence . 


News and Comment 


ВоокКв................ 


Index to Volume 93 


Instructions for Authors .... 


Index to Advertisers 


„1300 


1311 


1322 


1331 


1341 


1349 


1354 


1362 


1368 


1372 


1377 


1378 


1383 


1258 


1420 


I 


м. 
VOLUME 93 NUMBER 12 DECEMBER 1975 S 





- Standouts. 


The Zeiss Operation Microscope 1 and Zeiss Operation 
Microscope 6: the two outstanding stereo microscopes through- 
out the history of microsurgery. OpMi 1, the first operation 
microscope, and OpMi 6, the first zoom operation microscope 
designed for your special requirements, were instrumental in 
nearly every microsurgical breakthrough, and to this day rank 
first in optics and design. 

We can further enhance their superiority only by intro- 
ducing the most advanced floor stands. Our two new models, 
the STANDARD and UNIVERSAL, have all features built-in for 
maximum convenience, leave the floor uncluttered. Tip-proof 
to 20°, both new stands have wide wheelbases, conductive 
casters, triple outlets for three illuminators simultaneously, 


BRANCH OFFICES: ATLANTA, BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 


individual switches that permit overload of bulbs. 


The STANDARD is a non-motorized stand, for OpMi 1, 
with a built-in 330 VA transformer. The UNIVERSAL is a 
fully motorized stand, for OpMi 6, with complete built-iff power» 
supplies: for motor head, focusing and zoom, electronic flash, 
and illumination. 


Contact Zeiss today for details or a demonstration: write 
Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. Or 
phone (212) 730-4400. 


In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 
2S6. Or phone (416) 449-4660. 


Nationwide Service 
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и 7еіѕѕ һаѕ а reputation for vision. 
` Our Slit Lamps show why. | 
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You've seen copies of Zeiss Slit Lamps. But the copies 
have néver achieved the Zeiss reputation. Why? Well, first 
there's optff$——the basis of Zeiss’ worldwide reputation for 
vision in all optical products from giant telescopes to tiny mag- 
nifiers. Look through Zeiss Optics and you'll see the difference. 

But that's not where it ends. Engineers like Feter Hórenz 
in New York, and many others like him in West Germany and 
around the world, keep in regular contact with leading ophthal- 
mologists to stay abreast of their needs. 

That's why only Zeiss can offer a full line of Slit Lamps 
— manual and motorized, stepwise and zoom. And, of course, 
the famous Photo-Slit Lamp, the ultimate in sophistication. 

That's why only Zeiss can offer such a wide range of 
accessories and features. The unique Zeiss Beam-Splitter fits 


all models, so that observation tubes and cameras (including 
TV) operate directly through the optics of the microscope. The 
flawless documentation really shows what a difference Zeiss 
optics can make. te 

That’s why with Zeiss you can get an instrument truly 
designed for you—whether you're left or right-handed, tall or 
short, wear eyeglasses, or have any kind of special require- 
ments. 

See the difference for yourself. Ask for a demonstration. 
Write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. 
Or call (212) 730-4400. 

In Canada: 45 Valleybrook Drive, Don Mills, Ontario 
M3B 256. Or telephone (416) 449-4660. 

Nationwide Service. 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor Designate, 
Frederick C. Blodi, MD, University of Iowa Hospitals and Clinics, 
lowa City, IA 52242. Manuscripts are received with the understanding 
that they are not under simultaneous consideration by another 
publication. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 

[1 All accepted manuscripts are subject to copy editing. The 
author will receive an edited typescript and layout rather than 
galley or page proofs for approval. The author is responsible for 
all statements in his work, including changes made by the copy 
editor. 

O Designate one author as correspondent and provide his address 
and telephone number. He will be notified by mail of the intended 
publication date approximately one month in advance. Order re- 
prints at the time the typescript is returned after editorial pro- 
cessing. Specify address to which requests for reprints should be 
sent. 

О Submit an original typescript and two high quality copies of 
the entire manuscript, including short communications such as let- 
ters to the editor, book reviews, announcements, ete. All copy (in- 
cluding references, legends, and tables) must be typed double- 
spaced on 22 x 28 em (8% x 11 inch), heavy-duty white bond 
paper. Ample margins should be provided. 

O Titles should be short, specific, and clear. They should not ex- 
ceed 75 characters, including punctuation and spaces. A subtitle is 
often useful to shorten the main title. Provide a brief “running 
title” on each manuscript page. 

[1 The style of writing should conform to acceptable English us- 
age and syntax. Slang, medical jargon, obscure abbreviations, and 
abbreviated phrasing are to be avoided. 

[1 Manuscripts reporting the results of experimental investiga- 
tions on human subjects must include a statement to the effect 
that informed consent was obtained after the nature of the proce- 
dure(s) had been fully explained. 

O Authors whose "first" language is not English should arrange 
for their manuscripts to be written in idiomatie English prior to 
submission. 

O Provide an abstract (135-word maximum) of the article. 
The abstract should include statements of the problem, method of 
study, results, and conclusions. The abstract replaces the sum- 
mary. 

© List references in consecutive numerical order (not alphabet- 
ically). Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text or 
tables. Unpublished data and personal communieations should not 
be listed as references. References to journal articles should in- 
clude (1) author, (2) title, (3) journal name (as abbreviated in In- 
dex Medicus), (4) volume number, (5) inclusive page numbers, and 
(6) year, in that order. References to books should include (1) au- 
thor(s), (2) chapter title (if any), (3) editor (if any), (4) title of 
book, (5) city of publication, (6) publisher, and (7) year. Volume and 
edition numbers, specific pages, and name of translator should be 
included when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their correct text 
citation. Please note this journal’s punctuation and sequence style 
preference in previously published reference listings. 
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Effective with the January 1975 issue, the provision of gratis off- 
prints (tearsheets) of articles to authors was discontinued. This 


decision was made because of the substantial and increasing cost 
of that service. Authors may continue to order reprints in accord- 
ance with the form sent to them during the processing of their 
manuscripts. 














Refer to patients by number (or, in anecdotal reports, by fic- 
titious given names). Real names or initials should not be used in 
the text, tables, or illustrations. 

2 All measurements must be in metric units. English units may 
also be given parenthetically if the measurements were originally 
done in English units. 

O Letters to the Editor. The Editor will be pleased to receive cor- 
respondence which pertains to material published in the Am- 
CHIVES. If intended for publication, such letters should be clearly 
marked "For Publication." 

O Use only those illustrations that clarify and augment the text. 
Submit illustrations in duplicate, unmounted and untrimmed. Do 
not send original artwork. Send high-contrast glossy prints (not 
photocopies). Figure number, name of senior author, and arrow 
indieating "top" should be typed on a gummed label and affixed to 
the back of each illustration. All lettering must be legible after re- 
duction to column size. Artwork submitted for publication may be 
relettered to achieve uniformity of lettering style throughout the 
journal. Magnification and stain used should be provided when 
pertinent. Illustrations should preferably be in a proportion of 
12.5 x 18 em (5 X 7 inches). Legends should be typed double- 
spaced, beginning on a separate sheet of paper. Length should be 
limited to a maximum of 40 words. 

O An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the art- 
work consists only of line ink technique. 

О A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is not sufficient to 
cover the eyes to mask identity. 

O Illustrations in full color are accepted for publication if the edi- 
tors believe that color will add significantly to the published man- 
uscript. The ARCHIVES will pay part of the expense of reproduction 
and printing color illustrations, the remainder to be borne by the 
author or his sponsor. After deducting the ARCHIVES contribution, 
the author's share is $275.00 for up to six square finished illustra- 








tions that can be arranged on a one-page layout. Any additional il- 4 


lustrations or special effects will be billed to the author at cost. 
Positive color transparencies (35 mm preferred) must be sub- 
mitted for an evaluation. Do not send color prints unless accom- 
panied by original transparencies. All transparencies should be 
carefully packed and sent with the manuscript in a separate con- 
tainer or between two pieces of pressboard. Do not submit glass- 
mounted transparencies. 

O Each table should be typed double-spaced, including all head- 
ings, on a separate sheet of 22 x 28 ст (8% x 11 inch) paper. Do 
not use larger size paper. If a table must be continued, use a sec- 
ond sheet and repeat all heads and stubs. 

O Tables should be arranged so that when printed they will not be 
wider than three columns of Arcutves body type. Generally three, 
six, or nine typewritten columns of data (including stub, or left 








column) will fit into three columns. All tables must be numbered * * 


consecutively, beginning with 1, and each must have a heading. 
Example: “Table 6.—Results of Blood Coagulation Studies.” 
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MUROCOLL EPINEPHRINE 1% 


As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


MUROCOLL | 
EPINEPHRINE 1% 1; 


(Epinephrine Bitartrate 1.82%) |-> ё 

"^. ii 
Preservative-Chlorobutonol 0.5% | 5 

STERILE OPHTHALMIC 


PHARMACAL LABORATORIES, Inc НЧ ri 
121 LIBERTY $2 


* Aids in breaking posterior synechiae in uveitis, 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.575 as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (as Bitartrate 3.64%), Product #29. 


r 
Do no! dispense if discolored 


5! 
QUINCY 69, MASS, USA 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available. 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. В: only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


"BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABÓRATORIES 


121 Liberty Street — Quincy, Mass., U.S. A. 02169 — Area Code 617 - 479-2680 e. 
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When a highly potent 
long-acting miotic 
is needed... 


OPHTHALMIC SOLUTION, 0.125% and 0.25% . 


HUMORSOL © 


(DEMECARIUM BROMIDE MSD) 


* Needs no refrigeration 
* Needs no reconstitution 
* Needs no eyedropper 
e Stable at room temperature 
forthree years 
HUMORSOL is contraindicated in patients 
with known hypersensitivity to the drug, 
in active uveal inflammation, and in 
most cases of narrow-angle glaucoma. 











When baseline miotics 
arent enough... 


TABLETS, 50 mg 


(DICHLORPHENAMIDE MSD) 


* Oral carbonic anhydrase inhibitor 

* Partially suppresses secretion of 
aqueous humor 

* Best used as adjunct to miotics 

* Onset of action usually within an hour; 
maximal effect is observed in 2to 4 hours 

* Lowered intraocular pressure may be 
maintained for 6 to 12 hours 


DARANIDE is contraindicated in hepatic 
insufficiency, renal failure, adrenocortical 
insufficiency, hyperchloremic acidosis, 
or in conditions in which serum levels 

of sodium or potassium are depressed. It 
should not be used in patients with severe 
pulmonary obstruction who are unable : 
to increase their alveolar ventilation since 
their acidosis may be increased. 














For brief summaries of prescribing information on 
DARANIDE and HUMORSOL, please : see following page. 





OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL ovo омос ү) 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 
Contraindications: Active uveal inflammation; most cases of angle-closure 
(narrow-angle) glaucoma or patients with narrow angles, due to the 
possibility of producing pupillary block and increasing angle blockage; 
glaucoma associated with iridocyclitis; hypersensitivity to the active or inac- 
tive ingredients 
Warnings: Succinylcholine should be administered with extreme caution 
before or during general anesthesia to patients receiving cholinesterase inhibi- 
tors because of possible respiratory and cardiovascular collapse. Because of 
possible adverse additive effects, HUMORSOLS should be administered only 
with extreme caution to patients with myasthenia gravis who are receiving 
Systemic anticholinesterase therapy; conversely, extreme caution should be 
exercised in the use of an anticholinesterase drug for the treatment of 
myasthenia gravis patients who are already undergoing topical therapy with 
cholinesterase inhibitors. 
Use in Pregnancy: Safe use in pregnancy has not been established, nor has 
the absence of adverse effects on the fetus or on respiration of the neonate 
During pregnancy weigh potential benefits against possible hazards 
Precautions: Except in aphakic patients, use in glaucoma only when shorter- 
acting miotics have proved inadequate. Gonioscopy is recommended prior to 
use. Do not use, or use cautiously, when an intraocular inflammatory process 
is present 
Compression of the lacrimal sac during and following instillation for a minute 
or two minimizes drainage into the nasal chamber. Wash hands immediately 
after instillation. Discontinue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, shock, or cardiac 
irregularities occur. 
Persons exposed to organophosphate-type insecticides and pesticides (gar- 
deners, organophosphate plant or warehouse workers, farmers, residents of 
communities which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from absorption through 
the respiratory tract or skin. Wearing of respiratory masks, frequent washing, 
and clothing changes may be advisable. 
Use with extreme caution, if at all, in patients with marked vagotonia, 
bronchial asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial infarction, epilepsy, 
parkinsonism, and other disorders that may respond adversely to vagotonic 
effects. After long-term use, dilation of blood vessels and resulting greater 
permeability increase the possibility of hyphema during ophthalmic surgery; 
therefore, discontinue drug before surgery 
Despite observance of all precautions, repeated administration may cause 
depression of the concentration of cholinesterase in the serum and 
erythrocytes, with resultant systemic effects. 
Adverse Reactions: Stinging, burning, lacrimation, lid muscle twitching, 
conjurictival and ciliary redness, brow ache, headache, and induced myopia 
with visual blurring; activation of latent iritis or uveitis; retinal detachment 
has been reported occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; iris cysts usually shrink upon discontin- 
uance of the miotic but, rarely, may rupture or break free into the aqueous. 
Frequent examination is advisable. • 
Prolonged use may cause conjunctival thickening and obstruction of 
е 
- nasolacrimal canals. Should systemic effects occur, manifested by nausea, 
vomiting, abdomiffal cramps, diarrhea, urinary incontinence, salivation, 
e difficulty in breathing, bradycardia, or cardiac irregularities, parenteral admin- 


istration of atropine sulfate is indicated: 0.4 to 0.6 mg or more for adults, 
proportionately less for children; in addition, pralidoxime chloride may be 
considered. Artificial respiration may be required. 

Lens opacities have been reported, and routine slit-lamp examinations includ- 
ing the lens should accompany prolonged use. Paradoxical increase in 
intraocular pressure may follow instillation and be alleviated by pupil-dilating 
medication 

Note: HUMORSOL (Demecarium Bromide, MSD) is intended solely for 
topical use in the conjunctival sac. As it is an extremely potent drug, the 
physician should thoroughly familiarize himself with its use and the technique 
of instillation. 

Should not be used more often than directed. Caution is necessary to 
avoid overdosage. |nitial titration and dosage adjustments must be 
individualized to obtain maximal therapeutic effect. Patient must be observed 
closely during initial period. If response is not adequate within first 24 hours, 
consider otner measures. Keep frequency of use to a minimum in all patients, 
but especially in children 

How Supplied: In 5-ml OCUMETER® Ophthalmic Dispenser containing 0.125 
or 0.25 percent solution and sodium chloride; benzalkonium chloride 1:5000 
added as preservative 

For more detailed information, consult your MSD representative or see 
full prescribing information. Merck Sharp & Dohme, Division of Merck & 
Co., Inc., West Point, Pa. 19486 


TABLETS, 50 mg 


DARANIDE coren nsn 


Contraindications: Hepatic insufficiency, renal failure, adrenocortical in- 
sufficiency, hyperchloremic acidosis, or conditions in which serum levels of 
sodium or potassium are depressed. Should not be used in patients with 
severe pulmonary obstruction who are unable to increase their alveolar ven- 
tilation since their acidosis may be increased. 

Warning: Use in pregnancy: Should not be used in women of childbearing 
age or in pregnancy, especially during the first trimester, unless the benefits 
to be expected outweigh potential adverse effects. 

Precautions: Potassium excretion 15 increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis is present, or during concomitant 
use of steroids or ACTH. Interference with adequate oral electrolyte intake will 
also contribute to hypokalemia. Hypokalemia can sensitize or exaggerate the 
response ої the heart to the toxic effects of digitalis. Hypokalemia may be 
avoided or treated by use of potassium chloride or giving foods with a high 
potassium content. Use with caution in severe respiratory acidosis. 
Adverse Reactions: Side effects (characteristic of carbonic anhydrase inhibi- 
tors) may include gastrointestinal disturbances (anorexia, nausea, vomiting), 
loss of weight, constipation, urinary frequency, renal colic, renal calculi, mild 
skin eruptions, pruritus, leukopenia, agranulocytosis, thrombocytopenia, 
headache, weakness, nervousness, globus hystericus, sedation, lassitude, 
depression, confusion, disorientation, dizziness, ataxia, tremor, tinnitus, and 
paresthesias of hands, feet, and tongue. 

How Supplied: Tablets containing 50 mg dichlorphenamide 
each, in bottles of 100. 

For more detailed information, consult your MSD 





representative or see full prescribing information. MERCK : 
Merck Sharp & Dohme, Division of Merck & Co., Inc SHARP: 
West Point, Pa. 19486 DOHME 
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FOR STORAGE 

FOR AUTOCLAVING 

FOR PROTECTION 

FOR MICROSURGERY INSTRUMENTS 





Stainless Steel case with silicone inter-meshing base and lid 
liners provides gentle, safe protection by holding micro 
instruments in place during autoclaving and/or storage. 


E-7212 Case, Micro Instrument, Autoclavable, STORZ: large size. 
SACMA 16-cm- х Зот (closed)... mA $85.00 


E-7214 Case, Micro Instrument, Autoclavable, STORZ: same as 
E-7212 except small size. 19 cm. x 13cm. x 3cm. $62.50 


D, 0 Ят 


STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
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| -The day goes better when 
, your patient goes home with 
Temps post-cataract glasses. 


. Temps glasses are areal help in the post-op 
` period — starting even before discharge. 
They're optically excellent, light, and 
` attractive. 

Ask the hospital to stock them: 
Choice of clear or tinted lenses, single vision 
or bifocal, +9, +10, +11, or +13, narrow or 
wide P.D. 

We'll be glad to send you coffiplete 
ordering information. Mentor Division of 
Codman, Randolph, Mass. 02368. 

(617) 961-2300. 
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The lathe-cut, soft, hydrophilic contact lens, now available from Soft Lenses, Inc 


First, you can expect a high quality finished product. 


` + Each lens is lathe-cut from a button of highly stable 


three-dimensional polymer. 

It is hydrated under stringent controls and subjected 
to thorough quality assurance checks. All lenses are 
shipped to you in sterile vials. 

You can expect good results from the unique 
advantages of our small trial fitting set. In fact, you can 
get started with our standard nine-lens set. 

Yet this selection offers you a wide range of base 
curves and diameters. Enough to satisfy the majority of 
fitting problems in the correction of ametropia. 


The versatile one 


HYDROCURVE 


 (hefillonA)  : 


he nans PHP* 


And only a few ancillary products are required. 

With expanded production and our compute 
system, you can expect prompt attention to shipment: 
even the biggest ones. Of course, you always hav: 
direct communication with Soft Lenses, Inc., throug! 
our toll-free numbers. 

Our staff does virtually all the paper work. Technicz 
representatives are also available in some areas. 

To get complete information about HydroCurve' 
products and supplies, call now, toll free (800 
854-2790- in California (800) 542-6000. We're expectin: 
your call. 





The lathe-cut, soft, 

Еа hydrophilic contact lens, 
now available from 

Soft Lenses, Inc. 





SD топ Soft Lenses, Inc. 
Oo: division of Continuous Curve Contact Lenses, Inc. 
8006 Engineer Rd., San Diego, CA 92111 


HydroCurve™ Soft Lenses, Inc. *PHP (U.S. Pat: 3,721,657) Trade Mark of Automated Optics, Inc 


D 
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YDROCURVE* (hefilcon A) CONTACT LENS 


fabricated from PHP* polymer (poly (2-hydroxyethyl methacrylate) 


* ' 46% Water 54%) 
` . DESCRIPTION—The HydroCurve® (hefilcon A) Contact Lens PHP* is 


a hemispherical,shell of approximately 14 mm. chord diameter and 0.1 


.. eto 1.0 mm. thickness. It consists of 46% poly (2-hydroxyethyl 


x 


* methacrylate) and 54% water by weight when immersed in normal 
“saline. 
ACTIONS-In its hydrated state a HydroCurve® (hefilcon A) Contact 


* Lens PHP* becómes soft and pliable. When placed on the human 


cornea the hydrated lens acts as a refracting medium to compensate 

spherical ametropias. The material has a refractive index of 1.43. 

INDICATIONS—HydroCurve® (hefilcon A) Contact Lenses PHP* аге 

indicated for the correction of visual acuity in persons with nondiseased 

eyes who have spherical ametropias; refractive astigmatism of 1.50 

diopters or less and/or corneal astigmatism of 2.00 diopters or less. 

* CONTRAINDICATIONS—HydroCurve® (hefilcon A) Contact Lenses 
PHP* are contraindicated by the presence of any of the following 
conditions: 

1. Acute and subacute inflammations of the anterior segment of the 
. eye. 

2. Any eye disease which affects the cornea or conjunctiva. 

3. Insufficiency of lacrimal secretion 

4. Corneal hypoesthesia. 

5. Any systemic disease which may affectthe eye or be exaggerated by 

wearing contact lenses. 

WARNINGS 

Medicants and Eye Drops: The HydroCurve* (hefilcon A) Contact 
Lens PHP* must be stored ONLY іп BOILNSOAK® Solution. No 
ophthalmic solutions or medicants, including conventional contact lens 
solutions, can be used by HydroCurve® (hefilcon A) Contact Lens 
PHP* wearers prior to or while the lens is in place on the eye. Also, no 
solutions, including conventional contact lens solutions, other than 
BOILnSOAK® and the recommended cleaners BOILNSOAK® or 
Pliagel® or Soft/Mate® may be used on the HydroCurve® (hefilcon A) 
Contact Lens PHP* when the lens is off the eye. 

Abrasions and Infections: If the lenses become less comfortable to the 
wearer than when they were first placed on the wearer's corneas, this 
may indicate the presence of a foreign body. The lens should be 
removed immediately and the patient examined. If any eye abrasion, 
ulceration, irritation or infection is present, a physician should be 
consulted immediately. 

Lens Sanitation: Patients must adhere to recommended daily sanitary 
care of the HydroCurve® (hefilcon A) Contact Lenses PHP*. Failure to 
follow this procedure may result in development of serious ocular 
infections. 

Wearing Restrictions: The HydroCurve* (hefilcon A) Contact Lens 
PHP* should be removed before sleeping or swimming or in the 
presence of noxious and irritating vapors. 

Visual Blurring: When visual blurring occurs the lens must be removed 
until the condition subsides. 

PRECAUTIONS 

Storage: HydroCurve® (hefilcon A) Contact Lenses PHP* must be 
stored ONLY іп BOILNSOAK® Solution. If left exposed to air, the lenses 
will dehydrate. If a lens dehydrates, it should be soaked іп BOILNSOAK® 
Solution until it returns to a soft, supple state. 

Cleaning and Disinfecting: HydroCurve® (hefilcon A) Contact Lenses 
PHP* must be BOTH cleaned and disinfected daily. One procedure 
does not replace the other. CLEANING is necessary to 
remove mucus and film from the lens surface. This can be 
accomplished by using either BOILNSOAK® or Pliagel® or 
Soft/Mate® on a daily basis. Excessive deposits may damage 
the lens; therefore, if this occurs, review care of lens with 
patient. 

DISINFECTING with the Hydrotherm® 

Patient Unit апа BOILNSOAK® Solution 
has been shown to prevent the growth 
of certain organisms, namely 
Staphylococcus aureus, Pseudomonas 
aeruginosa, Bacillus subtilis, Candida 
albicans, and Herpes simplex, on the 
lens and in the HydroCurve® Carrying 
Case with the porta-FLOW® 

Transfer Unit (basket). 

HydroCurve® (hefilcon A) 

Contact Lenses PHP* must be 
Cléaned daily with fresh BOILNSOAK® 
or Pliagel® or Soft/Mate.® Fresh 
BOILnNSOAK® Solution must be used 
daily for storing the lenses. The 
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HydroCurve® Carrying Case must be emptied and refilled with fresh 
BOILnSOAK® Solution just before disinfecting the lenses. 

If a Hydrotherm® Patient Unit is not available for disinfecting the 
lenses, the lenses must be boiled in their carrying case in a pan of water 
for 15 minutes. 

Hygiene: Patients must be instructed to wash and rinse hands 
thoroughly, and dry with a lint-free towel before handling the lenses. 

Cosmetics, lotions, soaps and creams must not come in contact with 
the lenses since eye irritation may result. If hair spray is used while the 
lenses are being worn, the eyes must be kept closed until the hair spray 
has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution and wait at 
least one hour before replacing the lenses. Too early replacement may 
allow the lenses to absorb residual fluorescein irreversibly. 

ADVERSE REACTIONS Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact lens 
solution containing preservatives. 

Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of the patient 
sleeping with the lens on or wearing a hypotonic lens. If a lens adheres 
for any reason, patients may be instructed to apply a few drops of 
BOILnSOAK? Solution and wait until the lens moves freely before 
removing it. 

Rainbows or halos around objects or blurring of the vision may occur 
if the lenses are worn continuously for too long a time. Removal of the 
lenses and a rest period of at least one hour generally relieves these 
symptoms. 

Excessive tearing, unusual eye secretions, and photophobia are not 
normal; if these symptoms occur, the patient should be examined to 
determine their cause. 

DOSAGE AND ADMINISTRATION —Conventional methods of fitting 
contact lenses do not apply to HydroCurve® (hefilcon A) Contact 
Lenses РНР“. Fora detailed description of the fitting technique, refer to 
the HydroCurve® Fitting Guide, additional copies of which are available 
from: Soft Lenses, Inc., 8006 Engineer Road, San Diego, California 
92111. 

There may oe a tendency for the patient to overwear the lenses 
initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to the patient: 


Maximum Wearing Time 
(Continuous Hours) 


Maximum Wearing Time 
(Continuous Hours) 
8 


Day 
8 


9 8 
10 10 
11 12 
12 14 
13 15 
14 all waking hours* 
*Lenses should never be worn 24 hours a day. 


Care must 5e taken on the initial visit to assure that the patient is 
supplied with a HydroCurve® Patient Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact lens, 
regular recall visits are necessary to assure patient health and 
compliance with instructions. 
In Use Durability: With normal use and patient 
care, HydroCurve* (hefilcon A) Contact 
Lenses PHP* have been shown to be 
durable for a minimum of one year. 
HOW SUPPLIED Each lens is 
supplied sterile in a glass vial 
containing sterile normal saline 
solution. The glass vial is marked with 
the base curve, dioptric power, 
diameter, thickness and the 
manufacturing lot number of the lens. 
To assure proper lens care and 
handling, each HydroCurve® patient 
must be supplied with a complete 
HydroCurve® Patient Care Kit. 
The HydroCurve® Patient Care Kit is 
a package required for lens cleaning; 
disinfecting and storing consisting of 


the following: 

porta-FLOW® Transfer Unit (basket) Cat. + 1901 
HydroCurve® Carrying Case Cat. + 1002 
Hydrotherm: Patient Unit Cat. + 1003 
BOILnSOAK:* Solution Cat. + 1004 


Pliagel’ Sterile Cleaner (optional) ог Cat. +1005 

Soft/Mate® Sterile Cleaner (optional) Cat. 3tg 006 

Patient Instructions Cat. #1007 
ч ° 


HydroCurve® Soft Lenses, Inc. *PHP (U.S Ра! 3.721.657), Trademark of Automated Optics. Inc. Soft Lenses. Inc. s a division of Continuows Curve Contact Lenses, inc. 8006 Engineer Road, San Diego. California 92111. © 1974 Continuous Curve Contact Lenses, inc 


268. 





No longer must the surgeon or his assistant 

be forced to depend on his own arm-shoulder 
muscle tension or a portion of the patient's anaton 
during delicate surgery. 


The WRISTREST, precision manufactured by Divers: 
tronics, Inc., adjusts quickly to any height or positio 
It removes or swing-tilts instantly away. Adaptable 1 
all operating tables or stretchers, the stabilizing bas 
is firmly anchored under the O.R. mattress by the pé 
tient's own weight. Portable—sturdy and autoclavab 
—it is as essential to microsurgery as to general opt 
thalmic use. 


The surgical drape forms a natural valley between th 
WRISTREST and the patient's head preventing instrt 
ments from falling to the floor. 


Each Chan WRISTREST comes with an autoclavable 
polyether foam Diversatronics Surgical Headrest. . 
steady, adjustable and comfortable. Experience rock 
solid arm support which frees every manipulativ 
nerve and muscle for surgical procedures. 


Call or write today: Mr. David Keeler, Broomall, Pa. c 
Mr. Wally Parama, West Coast. 


PRICE $325. 


‚КС KEELER ш: 


New relief 
our glaucoma patients 





— Barnes-Hind 


... nowOffers the most stable 


epinephryl borate 





Eppy/N and Epinal both look 
almost colorless at beginning 

of accelerated oxidation study. 
Photo unretouched. 


Fresh 1% solutions of Eppy/N and 
Epinal were used, with 50 ml. each placed 
in 100 ml. graduated cylinders. Filtered, 
purified water was added regularly to 
replenish water lost to evaporation. 

Samples were subjected to bubbling 
air, 24 hours a day, for duration of study. 
Air was pumped by identical Metaframe 
Hush-11 pumps through glass tubes 
extending to the bottoms of the cylinders. 
Initially, both samples were colorless. 


After 27 days of exposure to 


bubbling air, Epinal turned dark 


brown while Eppy/N remained 
stable. Photo unretouched. 


Both acquired a straw color during the 
study, with Epinal discoloring more rapidly 
than Eppy/N. Epinal became progressively 


darker, turning dark brown by the 27th day. 


Eppy/N was still a light yellow on the 27th 
day. Samples were exposed to ordinary 
laboratory atmosphere and fluorescent 
lighting during the study which was 
continued for 64 days. Eppy/N was still 
light yellow and 100% potent and available 
on the 64th day of bubbling. 





e 9 with 
the comfort you and your . - 
patients remember. 


For the treatment of open-angle 
glaucoma, Barnes-Hind brings 
outstanding shelf and patient-use life 
to the most comfortable epinephrine 
available. Only Eppy/N contains 
100.0% free base epinephrine, so it 
is readily available for ocular 
penetration. 

New Comfort— Eppy/N is 
formulated at an optimum physiologic 
pH of 7.4. Of all epinephrines, only 
Eppy/N is adjusted to the natural 
рН of tears. 

New Effectiveness — Eppy/N does 
not produce reflex tearing, thus 
minimizing dilution and maximizing 
epinephrine availability. 

New Stability — Accelerated testing 
dramatically showed that Eppy/N 
outlasted the other borate formula- 
tion. Details of these controlled 
studies are available from Barnes- 
Hind. 

Eppy/N provides new relief for 
your glaucoma patients. Your 
Barnes-Hind representative will be 
glad to give you full details and 
product samples. 


Eppy 


(epinephryl borate) 1/2%, 1% 








Patient-use studies again 
show Eppy/N’s stability 
to be superior. 


Samples of 1% Eppy/N (16 months 
old) and 1% Epinal (14 months old) 
were opened the same day. Two drops 
were removed from each bottle each 
day and the dropper replaced. After 

51 days, Eppy/N was pale yellow— 
Epinal turned dark brown as shown in 
the unretouched photo above. 





Eppy/N, 
for good reason: 


Eppy/N was developed in response to doctors’ requests for 
an epinephrine with the outstanding therapeutic excellence 
and comfort of Eppy® and which embodied longer shelf 
and use-life without compromising its primary benefits. 
The result was Eppy/N —the only proper successor to 
Eppy, the first epinephryl borate. 


New Comfort —an optimum pH 
of 7.4, adjusted to the actual pH E 


of tears. 


New Effectiveness — No reflex 


tearing means maximizing 
epinephrine availability. 





Б 


New Stability — as shown in laboratory 
studies, Eppy/N outlasts all other epinephryl borates. 


Barnes-Hind Eppy remains available in 42% and 1% 
solutions for the many patients who have successfully used 


it throughout the years. 





Composition: A sterile solution containing 
12% or 1% epinephrine (free base) buffered 
at pH 7.4, erythorbic acid, boric acid, poly- 
vinyl pyrrolidone and polyoxyl 40 stearate; 
preserved with benzalkonium chloride 0.0195. 
Eppy/N 12% is isotonic and Eppy/N 1% is 
mildly hypertonic. 

Indications: For simple open-angle glaucoma. 
Dosage: One or two drops in each eye prefer- 
ably at bedtime or as directed. The frequency 
of instillation should be titrated tonometri- 
cally to the individual response of each 
patient. This requires direct and continuous 
medical supervision. When used in conjunc- 
tion with miotics, the miotic should be 
instilled first. 


Warning: Should not be employed where the 
nature of the glaucoma has not been clearly 
established. Contraindicated in narrow-angle 
glaucoma. Use with caution in hypertension. 


Side Effects: Prolonged use may produce 
extracellular pigmentation in the palpebral 
conjunctiva which is innocuous. On rare 
Occasions, systemic side effects have been 
observed. These include occipital headaches, 
palpitation, paleness, acceleration of heart 
beat, trembling and perspiration. 

Caution: U.S. Federal law prohibits dispens- 
ing without prescription. 


How Supplied: 7.5 ml. glass bottle with 
accompanying sterile dropper. 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road, Sunnyvale, California 94086 





З [1 Surgeón has precise 
control of his illumination 
source at all times 


Г] Twin Cold Light Projectors 
include emergency lamp 

. to insure continuous 

; operation 


1 Floorstand and Portable 
projectors and 7.5 foot 
fiberoptic cables have 
popular ACMI fittings 


77 Choice of three lightweight 


hi padded Headlights 


. . . Co-axial Headlight 
(shown) enables the 
surgeon to adjust the 
light beam directly 
between the eyes 
. Co-axial Headlight 
with autoclavable 
"joystick" enables 
surgeon to maneuver 
light beam during 
surgery 
. Direct Headlight is 
adjustable to the 
> surgeon's preferred 
| position on the 
surgical site 





Surgibeamn 4 


FIBEROPTICS by STRYKER \ 


F J— SHADOW FREE COOL 
ILLUMINATION 

OF DIAGNOSTIC OR 
SURGICAL SITE 






ASK FOR DETAILED SALES BROCHURE 
* CALL COLLECT 616/381-3811, EXT. 287 


s STRYKER CORPORATION / 420 Alcott Street / Kalamazoo, Michigan 49001 


Professional Representative 

of the Month: 

Frederick Ellis, Miami, Florida 
Fred Ellis brings 20 years of 
experience to his job as a 
professional representative, 
the last 12 years with SMP 
(formerly Smith Miller & Patch). 
He is an avid reader of both 
professional and non-technical 
material, and has written 
several pharmacologic back- 
ground papers for SMP. When 
Fred is not reading, writing, 
or representing SMP he enjoys 
spending time with his wife, 
Elinor, and his two daughters. 
Occasionally (says Fred) he 
sneaks in a game of golf 
or enjoys a night of bowling. 


Systems for Managing your Practice: 
Exciting, new, continuing 
program developed by SMP, the 
Medical Economics Company 
and independent office 
management consultants to 
help you and your assistants 
operate more efficiently 


Diagnostic Aids and 

SMP Memorial Film Library: 
Practical, professional 
diagnostic aids and films to 
assist you 


Resident's Corner: 
Down-to-earth advice for the 
new ophthalmologist 
at a crucial decision-making 
point in his career 


SMP Ophthalmologic 
‘Specialty Pharmaceuticals: 
A reminder listing of some of the 
most widely prescribed 
ji SMP ophthalmic preparations 


SMP Division 


Cooper Laboratories (P.R.), Inc. 


* San German, Puerto Rico 00753 


PROFESSIONAL 
REPRESENTATIVE 
OF THE MONTH: 


Frederick Ellis 
MIAMI, FLORIDA Р 


ge. 





"If it involves any drug 
in the eye field, | want 
to know about it." 


"Not just my own products," says 
this year's Representative of the 
Year, Fred Ellis of Miami, "but any 
pharmaceuticals used for treatment 
of diseases of the eye. 

"| try to review the current lit- 
erature at least once every six 


TN Eos 





weeks— even the Japanese and 
other foreign journals have English 
summaries — so | manage to stay 
up on things quite well. That way, 
| feel that I’m serving my doctors to 
the best of my ability. | may not have 
all the answers, but I'll usually have 
a pretty good idea where to find 
them." 


a 
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Fred Ellis is just one of the 
many fine men and women the SMP 
Division of Cooper Laboratories has 
representing us. What Fred didn't 
say, was that he's a former histo- 
pathology and cardiographic labo- 
ratory technician and member of 
the American Society of Bacteriolo- 
gists. Or that he is a graduate of 
Brooklyn College who majored in 
biology and chemistry, and studied 
advanced courses in physiology. 
"You never stop learning," Fred 
says, "or you become obsolete. 
That's the philosophy of the profes- 
sionals | serve, and it's become my 
philosophy, too.” 

Maybe that's why Fred Ellis is 
currently enrolled as a candidate 
for Certification as a Medical Rep- 
resentative under a special pilot- 
program of required study at thé 
Master's Degree level. Or why he 
studied business management 
courses for more than 7 years on a 
part-time basis. Business manage- 
ment courses might not seem to re- 
late to the practice of Ophthalmol- 
ogy, "but even that background 
proved useful in Dallas," says Fred. 


"Let me introduce you to 


the most comprehensive 
professional service 
program in the field of . . 
ophthalmology." 






> 








* 


Introduction of an exciting new— 
and completely free — service pro- 
gram developed for ophthalmolo- 
gists by SMP together with the Med- 
ical Economics Company, and an 
opportunity to meet ophthalmology 
practice-management consultants 
Robert Hirsch and Marian Metzger, 
resulted in over a thousand visitors 
to the SMP service area at the re- 
cent AAOO meetings in Dallas. 

The new SMP Systems for 
Managing your Practice program 
is being inaugurated with a special 
audio-tape cassette series on “Col- 
lecting Professional Fees." It con- 
sists of two programs—one for you 
and one for your office assistant. In 
addition, it contains a printed out- 
line to assist in the development of 
a personalized telephone collection 
solicitation tailored to your own 
specific requirements, and a check- 
list of important points to be cov- 
ered during a conversation with a 
patient concerning a payment plan. 

Another part of the Systems 
program includes regularly pub- 
lished pamphlets (and a binder to 
store them in for easy access) for 
both you and your office person- 
nel — appropriate 'how-to' material 
to guide you in establishing efficient 
office practices. 

As management consultants 
to more than 100 individual and 
group ophthalmology practices, 
Robert Hirsch and Marian Metzger 
were exceptionally well qualified to 
discuss personal office-manage- 
ment problems with AAOO attend- 
ees. As consultant editors to SMP's 
Systems program, they will con- 
tinue to provide up-to-date views 


and guidance on important prac- 
tice-management developments. 

To receive your complimen- 
tary copy of the first Systems for 
Managina your Practice audio-tape 
program: “Collecting Professional 
Fees" and to be listed to receive 
both the Physician and Assistant's 
monthly SMP Bulletins, contact 
your SMP representative, or write 
on your letterhead to Systems for 
Managing your Practice, SMP Divi- 
sion, Cooper Laboratories (P.R.), 
Inc. San German, Puerto Rico 
00753. 


VASOCON REGULAR 
(Naphazoline Hydrochloride) 
In a sterile, buffered isotonic vehicle 
SUPPLIED: 15 ml. plastic dropper- 
tip bottle 
VASOCON-A 
(Naphazoline НСІ — Antazoline 
Phosphate) In a sterile, buffered 
isotonic vehicle. SUPPLIED: 15 ml. 
plastic dropper-tip bottle 
E-PILO 1™, 25, 3™, 49, 6® 
(Pilocarpine HCI — Epinephrine) 
In a 5% Mannitol vehicle 
SUPPLIED: 10 ml. plastic dropper- 
tip bottle 
INFLAMASE® 
(Prednisolone 21 Sodium 
Phosphate 0.125%) SUPPLIED: 
5 ml. plastic dropper-tip bottle 
INFLAMASE® FORTE 
(Prednisolone 21 Sodium 
Phosphate 1.0%) SUPPLIED: 5 ml. 
plastic dropper-tip bottle 
VASOCIDIN® 
(Sulfacetamide, Prednisolone — 
Phenylephrine) SUPPLIED: 5 ml., 
10 ml. and 15 ml. plastic 
dropper-tip bottles 


A REMINDER LISTING OF 


SMP OPHTHALMIC SPECIALTY 
PHARMACEUTICAL PRODUCTS 
























RESIDENT'S 

CORNER: 

“Coming out of a residency or re- 
locating can be a puzzling and 
sometimes traumatic experience,” 
says Fred Ellis, "but since we have 
SMP representatives throughout the 
country, many times we can help 
with information about an area that 


one of our doctors may be inter- 
ested їп.” 

Part of SMP’s new Systems 
program includes a series of arti- 
cles on the pros and cons of vari- 
ous kinds of practice —for exam- 
ple, solo practice vs. group vs. P.A. 
—as well as data on regional geo- 
graphical differences in ophthal- 
mology practices. While this part of 


"One of our SMP men the Systems program is designed 
had H grou especially for Residents, any oph- 
= line on 2 А р thalmologist who might be contem- 
practice operngm plating a career change can have 
just 48 hours. 


copies while supplies last. 
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Cooper Laboratories (P.R.), Inc. 
т San German, Puerto Rico 00753 


Pilocar® Twin Pack 
(pilocarpine hydrochloride) 


Composition: PILOCAR Ophthalmic Solu- 
tions are buffered, stabilized solutions of 
pilocarpine hydrochloride and hydroxy- 
propyl methylcellulose. The solutions are 
available in concentrations of 0.5%, 1%, 
2%, 3%, 4% and 6% pilocarpine hydro- 
chloride. All the concentrations, in addition ж 
to the respective amount of pilocarpine, 
contain: 

Hydroxypropyl Methylcellulose: 0.33% 
Benzalkonium Chloride: 0.01% 

Disodium Edetate: 0.01% 

in an aqueous, buffered, stabilized solution 
containing potassium chloride, boric acid 
and sodium carbonate. 

Action: As a miotic for treatment of glau- 
coma, especially open angle glaucoma. 
Indications: As a miotic in the treatment 
of glaucoma, more specifically, the 
chronic simple glaucoma of the open 
angle type. While the closed angle glau- 
coma differs completely from the open 
angle glaucoma, PILOCAR Ophthalmic 
may be used to relieve the.tension in * 
patients seen early, during hospital diag- 
nostic tests, and prior to surgery. The most 
prevalent clinical application for PILOCAR 
is in the treatment of glaucoma simplex 
(open angle or chronic glaucoma). 
PILOCAR acts as a miotic to contract the 
pupil and reduce the intraocular pressure, 
thereby attaining the desired relief. In 
acute glaucoma, the objective aims at 
opening the anterior chamber to lower 
intraocular pressure by medical means, 
i.e., PILOCAR, for at least 12 hours prior 

to emergency surgery. 


Warning: For topical ophthalmic use only. 

If signs of sensitivity develop during treat- 

ment or irritation persists or increases, 

patient should be advised to discontinue 

use and consult prescribing physician. « 


Dosage and Administration: The initial . 
dose is one or two drops. This is repeated 
up to six times daily depending on in- 
dividual response. During acute phases, 
the miotic must also be instilled into the 
unaffected eye, as it may be subject to an 
attack of ange closure glaucoma. The 
frequency of instillation and the concen- 
tration of the PILOCAR depends on the 
severity of the glaucoma and response of 
the patient. The ophthalmologist must 
ascertain just how much miotic is neces- 
sary for each individual patient. 


How Supplied: PILOCAR TWIN PACK 
each containing 2—15 ml. plastic squeeze 
dropper tip bottles — 0.5%, 1%, 2%, 

3%, 4% and 6% pilocarpine HCI. Also 
available in single 15 ml. plastic squeeze 
dropper tip bottles...same concentratiorfs: 





THE GLAUCOMA 
SAVI NGS PLAN 
TAA 


Cost is a troubling concern for 
today’s senior citizens. And 
cost of long-term medication 
can be especially worrisome for 
the glaucoma patient. 

So, why not help ease the cost 
burden by prescribing Pilocar® 
Twin Pack. 


Pilocar Twin Pack saves money 

Offers a full 30 ml. of pilocarpine 

in two convenient 15 ml. bottles. 
Available at a price lower than 


30 mi. bottles of most other brands. Please see brief summary on opposite page. 





Pilocar Twin Pack saves worry 
Offers obvious advantages over 
a single 30 ml. size bottle. 
Patients can pack one in their 
pocket or handbag — leave 
one conveniently at home. 
Also, the small bottles help 


maintain sterility of the solutions. 


In short, it's easy to see how 
patient dividends add up with 
Pilocar Twin Pack. 


PILOCAR TWIN PACK 
hydrochloride) 


(pilocarpine 


“Vd be willing to bet 
that nearly every 
ophthalmologist has 
seen at least one 

of SMP's films." 


The SMP Memorial Film Library is 
one of the most comprehensive of 
its kind. "Some of the Ophthalmol- 
ogists in the Miami area have a film 
version of the old Journal Clubs," 
reports Fred Ellis. “They look over 
the SMP film catalog and order films 
months in advance. Then they re- 
view and report on them, along with 
articles from the current journals.” 
You may find one of the SMP 

films useful for instructing a para- 
professional group on a specific 
surgical technique, or perhaps for 
use in a review of certain phases of 
ophthalmic practice with non-spe- 
cialists. Don't hesitate to see your 
SMP representative or write to SMP 
Division, Cooper Laboratories for 
complete information. l 





MID WINTER CONTACT AND 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


FRIDAY, JANUARY 30, 1976 THROUGH SUNDAY, FEBRUARY 1, 1976 
SAHARA HOTEL, LAS VEGAS, NEVADA 
(Registration will start Thursday, January 29, 1975, 5 - 9:00 p.m. 
Meeting will start Friday at 9:00 a.m. and will end Sunday at 1:00 p.m.) 


OLIVER H. DABEZIES, JR., M.D. G. PETER HALBERG, M.D., F.A.C.S. 
CHAIRMAN SECRETARY 


PROGRAM 


EIGHTH CONRAD BERENS MEMORIAL LECTURE 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
“THE CURRENT STATUS OF MEDICAL CONTACT LENS PRACTICE” 


DISTINGUISHED VISITING LECTURER 
JOHN F. MORGAN, M.D., F.R.C.S. (C), Kingston, Ontario, Canada 


SYMPOSIA 


INTRAOCULAR LENSES 
MODERATORS: JACK HARTSTEIN, M.D. AND RICHARD P. KRATZ, M.D. 


QUALITY CONTROL OF CONTACT AND INTRAOCULAR LENSES 
MODERATOR: G. PETER HALBERG, M.D., F.A.C.S. 


CONTACT LENSES AND INDUSTRIAL SAFETY 
MODERATOR: ARTHUR H. KEENEY, M.D. 


SOFT CONTACT LENS HYGIENE 
MODERATOR: OLIVER H. DABEZIES, JR., M.D. 


THERAPEUTIC SOFT CONTACT LENSES 
MODERATOR: JAMES V. AQUAVELLA, M.D., F.A.C.S. 


CONTINUOUS WEARING OF SOFT CONTACT LENSES 
MODERATOR: HERBERT L. GOULD, M.D., F.A.C.S. 


PARTICIPANTS OF SYMPOSIA AND FREE PAPERS TO BE ANNOUNCED 


REGISTRATION FEE: $100.00 MEMBER PHYSICIAN 
$150.00 NON MEMBER PHYSICIAN 
$ 75.00 RESIDENT PHYSICIANS IN OPHTHALMOLOGY 


(must be identified in writing 
by their hospital administrator) 


$100.00 TECHNICIAN EMPLOYED BY OPHTHALMOLOGIST 
(must be identified in writing 
by their employing ophthalmologist) 


$175.00 ALL OTHERS 
PLEASE MAKE YOUR CHECK PAYABLE TO: CLAO-MID WINTER SEMINAR 


and forward to: Paul R. Honan, M.D. 
Treasurer, CLAO 
P.O. Box 588 .. 
e 1720 North Lebanon Street 
Lebanon, Indiana 46052 


e 
A special room rate of $26.00 per day (for single or double occupancy) has been arranged with the Sahara Hotel. For r room 
LI reservations only write to the Sahara Hotel, Las Vegas, Nevada 89114. 
е 





INTRAOCULAR LENS MEETING 
М COURSES 


^ : Director of Course Program: Richard H. Keates, M.D. 
Course No. 1 Course No. 11 А 
Elementary Нага and Soft Contact Lens Fitting Present Status of Silicone Lenses 
Course Director: G. Peter Halberg, M.D. Course Director: Chester J. Black, M.D. 
Instructors: To Be Announced Instructors: To Be Announced 
Course No. 2 
Therapeutic Lenses and Scleral Shells Course No. 12 | 
Course Director: Herbert L. Gould, M.D. Hard and Soft Lenses in the Treatment of 
Instructors: John W. Espy, M.D. Ocular Pathology 
Marsha Guibor Course Director: Frank B. Hoefle, M.D. 
Instructors: Jorge N. Buxton, M.D. 
Course No. 3 James Koverman 


гена) Corneal Lenses: 
itting Principles and Problem Management 
Course Director: Perry Rosenthal, M.D. Course No. 13 


> Hard Contact Lenses 
Instructors: To Be Announced Course Director: Herschell H. Boyd, M.D. 


x Course No. 4 Е Instructor: Paul А. Honan, M.D. 
m. росия Lens Fitting with Custom 
esigned Lenses Course No. 14 
б Course Director: Paul R. Honan, M.D. Basics of Hydrophilic Lens Fitting— 
Instructor: Herschell H. Boyd, M.D. A Canadian Approach 
Course No. 5 Course Directcr: John F. Morgan, M.D. 
Bifocal and Unifocal Contact Instructors: Ronald E. Groshaw, M.D. 
Lenses for the Presbyope Bernard J. Slatt, M.D. 
Course Director: Abraham Schlossman, M.D. Harold A. Stein, M.D. 
Instructors: Charles E. Clevenger, M.D. John D. Valbera, M.D. 
George H. Jones, M.D. 
George B. Pugh, M.D. Course No. 15 
Carolyn Schlossman Orthokeratology 
Norman Schmid, Sr. Course Director: Donald A. Fonda, M.D. 
Frank Weinstock Instructor: Richard S. Fixott, M.D. 
[cte hri hil Course No. 16 
Р таро гуарані S е м.р. The Use of Therapeutic Soft Contact Lenses 
Instructors: Joseph A. Baldone, M.D. Course Director: Robert G. Webster, Jr., M.D. 
S. Arthur Boruchoff, M.D. Instructors: Walter J. Stark, M.D. 
John W. Espy, M.D. H. Lee Stewart, M.D. 
Richard H. Keates, M.D. 
Anthony B. Nesburn, M.D. Course No. 17 5x) 
Intraocular Lens Surgery, Indications and 
Course No. 7 Contra-indications, Surgical Techniques 
Technological Aspects of Hard and Soft : Course Directors: Jack Hartstein, M.D. and 
Contact Lenses (Basic Course—Instrumentation, Richard P. Kratz, M.D. 
Vene ad Design, Modification and Follow-up Instructor: Herbert L. Gould, M.D. 
isits 
Course Director: Joseph Soper Course No. 18 
Instructors: Frank Sanning Surgical Aspects of Contact Lens Patients 
Kenneth Swanson Course Director: Pierre Guibor, M.D. 
Ralph Sutton Instructors: Robert A. D'Amico, M.D. 
Course No. 8 Marsha Guibor 
ү Aphakia—Lens Choice and Management Richard C. Troutman, M.D. 
Gourse Director: Robert J. Crossen, M.D. 
Instructors: Thomas R. Mazzocco, M.D. Course No. 19 
Robert C. Welsh, M.D. Basic Fitting Technique and Workshop with the 
Course No. 9 Wamner-Lambert Softcon Lens 5 
Ini е А Course Director: Edward Shaw, M.D. 
oe Aspects of Fitting the HydroCurvetm Instructors: To Be Announced 
Course Director: James S. Russell, M.D 
š 3 P Course No. 20 
Instructor: Susan Savage Aphakic Correction 
Course No. 10 Course Director: Robert C. Welsh, M.D. 
Cosmetic Fitting with the Bausch & Lomb Soflens Instructors: Robert J. Crossen, M.D. 
Course Directors: Ellis Gruber, M.D. and Herbert L. Gould, M.D. 
Charles O. Titus, M.D. Thomas R. Mazzocco, M.D. 
Instructors: To Be Announced Charles Moore 
INTRAOCULAR LENS COURSES 
j Sunday, February 1, 1976 
4 7 -9 A.M. 
бїх intraocular lens courses will be given. The intraocular lens courses are so arranged that they will not conflict with the 
remainder of the courses. я 


Intraocular Lens Course Instructors аге: 
James V. Aquavella, M.D., Stanley C. Becker, M.D., Jorge N. Buxton, M.D.. Herve M. Byron, M.D., Robert C. Drews, M.D., 
Jack Hartstein, M.D., Francis C. Hertzog, Jr., M.D., Kenneth J. Hoffer, M.D., Herbert E. Kaufman, M.D., 
* Richard Н. Keates, M.D., Richard P. Kratz, M.D., David M. Worthen, M.D. 4 








in steroid-responsive 


inflammatory disorders- 
of the anterior segment" 


one highly 
effective 
steroid... 


infWo _ 
convenient 


formulations 


» 


| Sterile Ophthalmic Solution 


" DECADRON Phosphate 


| (DEXAMETHASONE SODIUM PHOSPHATE MSD) 


0.1% Dexamethasone Phosphate Equivalent 


• no eyedropper is necessary—the OCUMETER* ophthalmic dispenser 
conveniently dispenses one drop at a time 


e remains stable at room temperature—may be carried in purse or pocket 
e pH compatible with that of the eye 


Sterile Ophthalmic Ointment 


DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE MSD) 


0.0596 Dexamethasone Phosphate Equivalent 


e melts below body temperature: medication spreads evenly over the entire 
eye preventing "blink-out" 


e useful at bedtime or under a patch (to allow for individual patient needs) 


e particularly useful when prolonged contact of steroid medication is indicated 


Contraindications: Acute super- 
ficial herpes simplex keratitis. 
Fungal diseases of ocular or auric- 
ular structures. 


Vaccinia, varicella, and most other 
viral diseases of the cornea and 
conjunctiva. 

Tuberculosis of the eye. 


Hypersensitivity to a component of 
this medication. 


Perforation of a drum membrane. 


Warnings: Employment of steroid 
medication in the treatment of 
stromal herpes simplex requires 
great caution; frequent slit-lamp 
microscopy is mandatory. 


Prolonged use may result in glau- 
coma, damage to the optic nerve, 
defects in visual acuity and fields 
of vision, posterior subcapsular 
cataract formation, or may aid in 
the establishment of secondary 
ocular infections from pathogens 
liberated from ocular tissues. 

In those diseases causing thinning 
of the cornea or sclera, perforation 
has been known to occur with the 
use of topical steroids. 


Acute purulent untreated infection 


of the eye or ear may be masked 
or activity enhanced by the pres- 
ence of steroid medication. 
Usage in Pregnancy—Safety of in- 
tensive or protracted use of topical 
steroids during pregnancy has not 
been substantiated. 

Precautions: As fungal infections 
of the cornea are particularly 
prone to develop coincidentally 
with long-term local steroid appli- 
catiors, fungus invasion must be 
considered in any persistent cor- 
neal ulceration where a steroid has 
been used or is in use. 

Intraocular pressure should be 
checked frequently. 

Adverse Reactions: Glaucoma with 
optic nerve damage, visual acuity 
and field defects, posterior sub- 
capsular cataract formation, sec- 
ondary ocular infection from 
pathogens including herpes sim- 
plex liberated from ocular tissues, 
perforation of the globe. 

Viral and fungal infections of the 
cornea may be exacerbated by the 
application of steroids. 

Rarely, stinging or burning may 
occur. . 


How Supplied: Sterile ophthalmic 
solution in 2.5-ml and 5-ml glass 
bottles with dropper assembly and 
in 5-ml OCUMETER® ophthalmic 
dispensers, containing per milli- 
liter of buffered solution: dexa- 
methasone sodium phosphate 
equivalent to 1 mg (0.1%) dexa- 
methasone phosphate; creatinine, 
sodium citrate, sodium borate, 
polysorbate 80, disodium edetate 
in the OCUMETER, sodium hydrox- 
ide to adjust pH in glass bottles, 
hydrochloric acid to adjust pH in 
plastic dispensers, water for injec- 
tion, and sodium bisulfite, phen- 
ylethanol, and benzalkonium 
chloride added as preservatives. 
Ophthalmic ointment in 3.5-g 
tubes, containing per gram: dexa- 
methasone sodium phosphate 
equivalent to 0.5 mg (0.05%) 
dexamethasone phosphate; white 
petrolatum and mineral oil. 

For more detailed information, 
consult your MSD representative 
A see ТШ pred information. 

erc arp 

Dohme, Division of MSD 
Merck & Co., INC, AED 
West Point, Pa. 19486 
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. PERKINS HAND-HELD 
APPLANATION TONOMETER 


The Perkins hand-held applanation tonometer features a 
Goldmann doubling prism mounted on a counterbalanced arm. 
The change in force is obtained by the rotation of a spiral spring. 
Therefore the instrument can be used with your patient in any 
position—reclining or upright. 


The operating principle is the same as 
the Goldmann applanation tonometer. The 
applanating surface is placed in contact 
with the cornea, and the force applied is 
varied until a fixed diameter of applanation 
is achieved. 


Beautifully designed and constructed 
for outstanding convenience ard ease of 
operation. Bearing pivots of hardened 
steel work in synthetic sapphire jewel 
bearings. Constant flicker-free il umination 
is provided by power cells housed in the 
base. With proper care this fine instrument 
will provide you with long, dependable 
service. A certificate of accuracy is issued 
with each instrument. 





HOUSE OF VISION 
INSTRUMENT CO. 


A Division of the H.O.V. Optical Co., Inc. 
137 North Wabash Avenue, Chisago, Illinois 60602 (312) 346-0755 
ATLANTA * CHICAGO * DALLAS * HOUSTON * LOS ANGELES * NEW YORK * SAN FRANCISCO 


For uninterrupted control of 1.О.Р 


_ «Never more than one or two instillotions 
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Scanning electron microscopy.of 
primate trabecular meshwork (X300): 
Viewed here is Schlemm's canal 
along with uveal and corneoscleral 
meshwork. (Photo courtesy 

Douglas R. Anderson, M.D.) 


This area is the site of the prime 
pathologic changes which are 
responsible for glaucoma and the 


focus of most of the medical” 


procedures for treatment of the disease: 


„М 


‚‚ Because PHOSPHOLINE IODIDE is long-acting, it can help provide 
2 -uninterrupted control of intraocular pressure in chronic simple (open-angle) 
`. glaucoma or glaucoma secondary to aphakia. Just one or, at most, А 
. - two instillations of PHOSPHOLINE IODIDE (one at bedtime, and, if necessary, 
-one in the morning) are generally needed. 
* Although PHOSPHOLINE IODIDE is longer-acting than other miotics, 
itis not more potent. With four concentrations available, it offers a high degree of .  , 
dosage flexibility for uninterrupted control of intraocular pressure...used alone | 
or in combination with other medication. 
. When starting PHOSPHOLINE IODIDE therapy, 0.03% — the lowest strength — 
is the logical choice. If strengths of 0.06%, 0.125%, or 0.25% are required, 
the initial use of the 0.03% will be helpful in smoothing the transition. 


PHOSPHOLINE IODIDE з?г 


* (echothiophate iodide for ophthalmic solution) 
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PHOSPHOLINE IODIDE’ © 
(echothiophate iodide)  - 


in the management of 
chronic simple (open-angle) 
glaucoma or glaucoma 
secondary to aphakia 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE € (echothiophate iodide) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase 
inhibitor for topical use. 

Indications: Glaucoma — Chronic open-angle glaucoma 
Subacute or chronic angle-closure glaucoma after iridectomy 
or where surgery is refused or contraindicated. Certain non- 
uveitic secondary types of glaucoma, especially glaucoma 
following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with а 
Significant accommodative component. 

Contraindications: 1. Active uveal inflammation 

2. Most cases of angle closure glaucoma, due to the possi- 
bility of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the 
respiration of the neonate 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase med- 
ications for myasthenia gravis, because of possible adverse 
additive effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the 
drug requires digital compression of the nasolacrimal ducts 
for a minute or two following instillation to minimize drainage 
into the nasal chamber with its extensive absorption area. The 
hands should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregu- 
larities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 


manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorp- 
tion of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of res- 
piratory masks, and frequent washing and clothing changes 
may be advisable. 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, 
pronounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that 
may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthelmic surgery only as a considered risk because of the 
possib e occurrence of hyphema. 

Adverse Reactions: 1. Stinging, burning, lacrimation, lid 
muscle twitching, conjunctival and ciliary redness, browache, 
induced myopia with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4 Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
in children. The cysts usually shrink upon discontinuance of 
the medication, reduction in strength of the drops or frequency 
of instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 


5. Prolonged use may cause conjunctival thickening, obstruc- 


tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinester- 
ase therapy have been reported; routine examinations should 
accompany prolonged use. 

7. Paradoxical increase in intraocular pressure may follow 
antichalinesterase instillation. This may be alleviated by pre- 
scribing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg. parenterally; 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg. рег 
kg. intravenously; artificial respiration should be given if 
necessary. 

How Supplied: Four potencies are available. 1.5 mg. package 
for dispensing 0.03% solution; 3.0 mg. package for 0.06% 
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A New Clinical Entity 


Robert J. Brockhurst, MD 


€ Five patients exhibited the associa- 
tion of nanophthalmos and uveal effusion, 
apparently on a familial basis. Glaucoma, 
occurring in the fourth to sixth decades of 
life, required surgical intervention that 
was followed by the development of sec- 
ondary retinal and choroidal detachment. 
Recognition of this syndrome is important 
because: (1) surgical procedures for 
glaucoma should be avoided, if possible, 
in order to prevent the development of 
uveal effusion; (2) retinal detachment sur- 
gical procedures are ineffective in uveal 
effusion and should be avoided, and (3) 
choroidal elevation occurring in the uveal 
effusion phase may be erroneously diag- 
nosed as an intraocular tumor and unnec- 
essary enucleation may follow. 
(Arch Ophthalmol 93:1289-1299, 1975) 
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n contrast to high myopia, high 
degrees of hyperopia have re- 
ceived little attention in the ophthal- 
mic literature. In 1924, Black' de- 
scribed twin sisters, aged 28 years, 
who showed hyperopia of approxi- 
mately 7 diopters in both eyes. In 
1950, Southgate’ described two chil- 
dren, aged 6 and 12 years, whose hy- 
peropic errors were 15 D and 17 D, 
respeetively. Neither Black nor South- 
gate noted any other abnormalities or 
ocular disorders such as microph- 
thalmia, glaucoma, or retinal de- 
tachment. In 1951, Witmer? first re- 
ported the association of retinal 
detachment with high degrees of hy- 
peropia. In two patients, he observed 
hyperopic errors of 12 to 15 D. The 
retinal detachments were character- 
ized by a yellowish discoloration of 
the retina, and in neither case was he 
able to demonstrate a retinal break. 
Surgery failed to reattach the de- 
tached retinas. 

In 1952, Hatcher* reported the case 
of a 9-year-old girl, with a refractive 
error of +21 D in the right eye and 
+20 D in the left. Glaucoma was 
present in each eye. The corneal 
diameters were 10 mm, 11.75 mm 
being considered normal for her age. 
In 1953, Manning? reported the asso- 
ciation of high hyperopia with corneal 
vascularization; he quoted Braley as 
having observed a case of high hyper- 





retinal detachment. This suggests 
that the retinal elevation may have 
been accompanied by, or due to, 
choroidal detachment. 

In 1955, Rathschüler and Dufour^ 
reported three cases of high hyper- 
opia associated with fundus problems. 
In one patient, whose refractive error 
was +14 D in both eyes, there was 
apparent an idiopathic retinal detach- 
ment in one eye. The other two pa- 
tients, who had histories of pulmo- 
nary disease, showed hyperopia of +8 
D and +10 D, as well as evidence of 
periphlebitis, retinitis proliferans, 
and vitreous hemorrhage. There is a 
distinct possibility that these cases 
may have been examples of Eales dis- 
ease occurring in hyperopic eyes. 

In 1959, Vetter’ reported on the as- 
sociation of microphthalmia, glau- 
coma, and retinal detachment. His re- 
port included four patients with 
chronic glaucoma with retinal detach- 
ment and one patient with microph- 
thalmia with retinal detachment. Ap- 
parently, the retinal’ detachments . 
were rhegmatogenous in nature, as 
retinal breaks were found. Unfortu- 
nately, the refractive error of the 
microphthalmic patient was not re- 
corded. Of the four other patients 
with glaucoma, two were emmetropic 
and two were myopic. 

In 1963, Zuccoli* reported two cases 
of hyperopia (+6 D and +10 D) oc- 
curring in men, and associated with 
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Fig 1.—Right eye of patient 1 showing 
total secondary retinal detachment with- 
out breaks and peripheral annular choroi- 
dal detachment. 


Fig 2.—Right fundus of patient 1 two 
months after systemic steroid treatment. 
Note absorbed subretinal fluid, except for 
that located temporal to the macula. 


Fig 3.—Polyethylene 90 tubing, which 
had been used as an equatorial encircling 
element in the right eye of case 1. Length 


of encircling element was 47 mm, indicat- ж: 


Choroidal detachment persisted. 


ing diameter of globe as approximately 15 
mm. 





Fig 4.—Fundus of right eye of patient 2 
showing an inferior secondary retinal de- 


tachment with  intraretinal exudates. 
Choroidal detachment was present in up- 
per nasal and upper temporal quadrants. 


temporal cysts of the retina. How- 
ever, his patients did not show any 
retinal detachment, or glaucoma, and 
the fundus picture suggests the possi- 
bility of retinoschisis. 
Microphthalmia is a general term 
that includes a wide variety of dis- 
orders sharing one common finding: 
an eye smaller than normal. Many 
microphthalmic patients character- 
istically show other developmental 
anomalies of the eye or body. For ex- 
ample, microphthalmia may be very 
severe, resulting in such a small, dis- 
organized eye that no ocular structure 
is visible: anophthalmia. In other 
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Fig 5.—Fundus of right eye of patient 3 
showing peripheral annular choroidal de- 
tachment. 


cases, microphthalmia is frequently 
complicated by developmental defects 
of the fetal fissure, and coloboma of 
the iris, choroid, and retina is present. 
Sometimes it is associated with den- 
tal, skeletal, cardiovascular, and uro- 
genital developmental defects. 

In contrast to the forms of mi- 
crophthalmia that are associated with 
other ocular or systemic develop- 
mental abnormalities, there is a pure 
form of microphthalmia that has been 
referred to as nanophthalmos.’ In 
pure microphthalmia, or nanoph- 
thalmos, the eye is small in dimen- 
sion, but it is not affected by other 

e. 


Fig 6.—Fundus of left eye of patient 3. 
Secondary retinal detachment and periph- 
eral choroidal detachment are evident. 


gross developmental defects nor is ij 
accompanied by other systemic devel- 
opmental defects. The nanophthalmic 
eye is typically reduced in volume 
without other apparent abnormality. 
The palpebral fissure is narrow and 
the eye appears deeply set in it's or- 
bit. Hyperopia of approximately +18 
D is common. The eyeball diameftr 
varies from 14 to 17 mm, and fre- 


quently glaucoma is present. The prem 


disposition to glaucoma apparently 
results from the presence of a rela- 
tively normal-sized lens that embar-, 
rasses the filtration meshwork. Both 
dominant and recessive forms of he- 
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Fig 7.—Fundus of left eye of patient 4. A 
total secondary retinal detachment was 
present and choroidal detachment was 
noted inferiorly under the detached retina. 


redity in nanophthalmos have been 
described. 

In medicine, the constant associa- 
tion of several apparently unrelated 
abnormalities suggests a common de- 
nominator, or syndrome. This report 
describes five patients who show a 
clinieal syndrome characterized by 
the association of pure microph- 
thalmia, or nanophthalmos and uveal 
effusion.’ To my knowledge, this has 
not been reported previously. The 
features shown include small eyes 
with thick sclera, high degrees of hy- 
peropia, glaucoma, and choroidal ele- 
vation with retinal detachment of 
the secondary (nonrhegmatogenous) 


type. 
REPORT OF CASES 


Case 1.—A man, an only child with +13 
D hypermetropia, first developed acute 
angle closure glaucoma in the left eye at 
age 30 years. Family eye history was not 
impressive. Following glaucoma surgery, 
the left eye developed malignant glaucoma 
and became blind. At the age of 47, acute 
angle closure glaucoma occurred in the 
right eye, the intraocular pressure measur- 
ing 65 mm Hg with a closed filtration 
angle. 

A sector iridectomy and lens extraction 
were performed. Two days after this pro- 
cedure, an annular, peripheral choroidal 

* detachment and temporal retinal detach- 
ment extending into the macula were ob- 
served. No retinal break could be observed. 
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Fig &.—Left fundus of patient 4 after 
drainage of most subretinal fluid. ncar- 
ceration of retina occurred at drainage 
site at 4 o'clock. Choroidal elevation was 
then better visualized and was especially 
prominent nasally. 


Three months later, the choroidal detach- 
ment was considerably smaller, but the 
retina remained detached in the temporal 
periphery, extending slightly posterior to 
the equator. Two years later, in 1957, cen- 
tral vision failed in the right eye. 

Results of examination showed cor- 
rected vision limited to hand movements at 
0.6 meters (2 ft) in the right eye with cor- 
rection of +21 D sphere (aphakic). In- 
traoculzar pressure was 20 mm Hg. The 
cornea measured 10.5 mm in diameter hor- 
izontally. A sector coloboma was observed 
at 12 o'clock and gonioscopy revealed the 
angle to be very narrow with many periph- 
eral synechiae. No keratic precipitates, 
aqueous flare, or cells were seen. The ret- 
ina was totally detached, with the fluid 
shifting to a dependent position, and show- 
ing smooth high balloons without any evi- 
dence of a retinal break (Fig 1). There was 
a diffuse annular choroidal detachment in 
the periphery. Ocular tonography revealed 
a coefficient of outflow of 0.05 in the right 
eye. 

The left eye was blind, with an ocular 
tension that measured 70 mm Hg. Corneal 
edema was present, the anterior chamber 
appeared flat, and the angle was closed. A 
moderate flare was present in the aqueous 
humor and a sector coloboma was present 
superiorly, with the pillars of the iris ad- 
herent to the posterior surface of the 
cornea. Corneal vascularization was noted 
superiorly in the region of the coloboma. A 
mature cataract precluded examination of 
the fundus. Results of general physical 
evaluation were within normal limits, as 
were the results of laboratory studies for 





Fig 9.—Right eye of patient 5. Note ab- 
sence of inflammatory signs, eye being 
completely white. Additional surgical colo- 
boma present at 6 o'clock, performed at 
time of cataract extraction by inferior 
route. Eye sets deeply in orbit; corneal 
diameter is 10 mm. 


uveitis. Examination of the cerebrospinal 
fluid (CSF), however, revealed an elevated 
total protein level of 68 mg/100 ml but no 
cells were found. The upper limit of a nor- 
mal protein level is 45 mg/100 ml. 
Subretinal fluid was drained and an en- 
circling polyethylene tube (No. 90) was 
placed around the right globe to restore in- 
traocular pressure. Following surgery the 
retina partially reattached, but no retinal 
breaks could be discovered. During sur- 
gery, the diameter of the globe was found 
to measure 16 mm and the sclera measured 
2.5 mm in thickness at the site of the 
sclerotomy just posterior to the equator. 
Analysis of the subretinal fluid, which was 
drained at operation, revealed the absence 
of hyaluronic acid. Such a finding indicates 
that no fluid vitreous is present in the 
subretinal fluid and is almost certain evi- 
dence that no retinal break exists.: 
The clinical diagnosis of secondary reti- 
nal detachment was thus confirmed, and 
the patient was treated with prednisone. 
The dosage was 40 mg/day for one month 
and then was reduced to 30 mg/day. After 
two months of treatment, the retina be- 
came reattached, except for a residual area 
temporal to the macula. However, the 
choroidal detachment persisted (Fig 2). 
Prednisone dosage was reduced to 20 
mg/day; two months later the retinal de- 
tachment lessened, involving only the tem- 
poral periphery. Vision, which had been 
limited to hand movements at 0.3 meters (1 
ft), improved to 20/300. During the next 
ten years, the temporal detachment occa- 
sionally increased in extent but responded 
to periodic courses of systemic steroid 
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treatment. In every way, this retinal de- 
tachment resembled that observed in uveal 
effusion.” In 1969, when the patient was 61 
years of age, the retinal detachment be- 
came more extensive, invaded the macula, 
and vision was reduced to hand movements 
once again. Since the detachment proved 
to be refractory to systemic steroids, a sec- 
ond subretinal fluid drainage was per- 
formed. The encircling tube, which had 
been inserted 14 years before, was re- 
moved. Its cireumference was 47 mm, indi- 
cating a diameter of the globe of 15 mm 
(Fig 3). Fluid gradually returned, and an- 
other subretinal fluid drainage was per- 
formed six months later. Since that time, a 
peripheral secondary retinal detachment 
has persisted despite systemic steroid 
therapy. Although the intraocular pressure 
has been well controlled with acetazola- 
mide and local medication, the visual field 
has gradually become limited to a small 
temporal island of vision 10 degrees in 
diameter. 

The important features illustrated by 
this case are high hyperopia, small cornea 
size, small ocular dimensions with a very 
thick sclera, glaucoma with narrow fil- 
tration angle, choroidal detachment, and 
secondary retinal detachment. The CSF 
showed no lymphocytosis, but the total 
protein level was elevated. It appears that 
the choroidal elevation and retinal detach- 
ment represent uveal effusion” occurring 
in an extremely small hyperopic eye that 
has developed glaucoma as its first serious 
ocular problem. 

Case 2.—A man, age 51 years, with a 
high hyperope measuring OD +13.75 S- 
2.00 сх 180° and OS + 14.50 S-2.00 ex 180°, 
suddenly developed acute angle closure 
glaucoma in his right eye, with the in- 
traocular tension measuring 55 mm Hg. 
There was no family history of any ge- 
netie, ocular, or systemic disorder at this 
time. The acute attack of glaucoma in the 
right eye was treated surgically by a sec- 
tor iridectomy. Because the left eye 
showed an extremely narrow angle and a 
slight elevation of intraocular pressure 
measuring 28 mm Hg, a peripheral iridec- 
tomy was done. Two years later, an infe- 
rior retinal detachment occurred in the left 
eye, which failed to reattach after retinal 
surgery. À few months later, a retinal de- 
tachment also occurred in the right eye. 

On examination in 1960, corrected vision 
measured 20/200 in the right eye and re- 
vealed bare light perception in the left. 
The right eye showed a corneal diameter 
of 10 mm, early band keratopathy, a very 
shallow anterior chamber angle with many 
peripheral anterior synechiae, elevated in- 
traocular pressure of 32 mm Hg, a sector 
coloboma at 12 o'clock, and early periph- 
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Fig 10.—Right fundus of patient 5 showing marked elevation of choroid posteriorly, es- 


pecially nasal to the disc. 


eral cortical lens opacities. The eye ap- 
peared white and was free of signs of in- 
flammation. The vitreous was clear and 
showed no inflammatory cells. An inferior, 
secondary retinal detachment with many 
intraretinal exudates, but with no observ- 
able retinal breaks, was present. Choroidal 
detachment was also observed in the upper 
temporal and upper nasal quadrants (Fig 
4). 

The left eye showed a corneal diameter 
of 10 mm, intraocular pressure of 6 mm 
Hg, folds in Descemet memorane, early 
band keratopathy, a narrow angle that 
was completely closed, a small peripheral 
surgical coloboma at 12 o'clock, marked iris 
atrophy, seclusion of the pupil, and an im- 
mature cataract. A slight flare without 
cells was present in the aqueous humor. 
The fundus could not be visualized, even 
with indirect ophthalmoscopy. 

The retinal detachment in the right eye 
was considered not to be rhegmatogenous, 
and an extensive medical and conventional 
uveitis work-up was performed. Results of 
all studies were normal, with the exception 
of the CSF studies, which showed an ele- 
vated total protein level of 73 mg/100 ml 
without lymphocytosis. The results of se- 
rum electrophoresis were normal. The pa- 
tient was treated with prednisone given 
orally, 125 mg/day in a single dose for 
three days; this was later reduced to 100 
mg/day for one week, and then to 100 mg 
every othe» day. Two weeks after the onset 





Fig 11.—Fundus of right eye of patient 5. 
Note elevated choroidal detachment in the. 
periphery. 


Fig 12.—Anterior segment of left eye of 
patient 5. Eye is white and free of in- 
flammatory signs; corneal diameter is 10 
mm. 
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Fig 13.—Left fundus of patient 5 reveal- 
ing diffuse choroidal detachment mark- 
edly elevated in periphery in all quadrants. 
Note smooth flat retinal detachment. 


of therapy, vision had improved to 20/70 
and the retinal detachment had begun to 
subside. One month later, the retina was 
almost completely reattached and the 
prednisone dosage was reduced to 75 mg 
every other day. Control of intraocular 
pressure was not satisfactory, in spite of 
acetazolamide administered orally and the 
local installation of pilocarpine drops. At 
this time, the patient returned home 
(abroad). One month later, he suddenly 
died; the exact cause of death was not de- 
termined. Unfortunately, postmortem ex- 
amination and histological studies of the 
eyes were not performed. 

This case shows high hyperopia associ- 
ated with angle closure glaucoma, choroi- 
dal detachment, secondary retinal detach- 
ment, and an elevated total protein level in 
the CSF. As in the first patient, patient 2 
demonstrates the association of uveal effu- 
sion with high hyperopia, angle closure 
glaucoma being the first symptom of this 
serious ocular disease. 

Case 3.—In 1965, a woman, aged 43 
years, sister of the patient described in 
case 2, with + 18 D hyperopia, devel- 
oped acute angle closure glaucoma in the 
left eye, with ocular tension measuring 65 
пуп Hg. After eight months of miotic ther- 
f apy, the tension remained elevated at 30 
yp Hg; therefore, trephination was per- 
J formed. One week after this procedure the 

retina detached. A review of the family 

4 history showed that only the patient and 
her brother (case 2) were hyperopic. There 

'was no history of other members of the 
family suffering any significant ocular dis- 

order. Findings from general medical eval- 
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Fig 14.—A-scan ultrasonography of eyes of patient 5. In right eye (right) and left eye 
(left), anteroposterior axial length is 16.5 mm and 17.0 mm, respectively. 
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Fig 15.—B-scan ultrasonography of left eye of patient 5. Note generalized elevation of 
choroid throughout fundus, especially near equatorial region and in area of pars plana. 


uation and uveitis survey were not re- 
markable. Cerebrospinal fluid examinatior 
revealed a normal total protein level of 31 
mg%/100 ml and the absence of any cells. 

Ocular examination revealed corrected 
vision to be 20/30 in the right eye and hand 
movements at 1.2 meters (4 ft) in the left 
eye. The right eye showed no signs of in- 
flammation, a clear cornea measuring 10 
mm in diameter, a very narrow angle in 
which the trabeculum could not be ob- 
served, ocular tension of 9 mm Hg, a clear 
lens, and peripheral choroidal detachment 
(Fig 5). A visual field examination showed 
no defect in the right eye (Goldgnann IV-2 


test object). 

The left eye showed a small cornea, mea- 
suring 10 mm, a peripheral surgical colo- 
boma at 12 o'clock with a filtering cicatrix, 
oeular tension of 10 mm Hg, and a very 
shallow anterior chamber, although the 
trabecular area could be seen. A slight 
flare without cells was present in the 
aqueous humor. Peripheral synechiae were 
noted near the iridectomy and many poste- 
rior synechiae were present, resulting in à 
small bound down pupil The lens was 
clear, and fundus examination showed,a 
total retinal detachment. Since ophthal- 
moscopy was difficult, due to the miotic pu- 
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pil, and since no retjnal break could be 
found, a sector iridectomy was performed. 
Following this procedure, the fundus could 
be better evaluated and а peripheral 
choroidal detachment, as well as a second- 
ary type retinal detachment without 
breafs, was diagnosed (Fig €). The patient 
was treated with prednisone administered 
orally, 40 mg/day for two months, follow- 
ing which the dose was reduced to 10 
mg/day. After four months, the retina be- 
came reattached. Vision improved to 
20/400. The peripheral choroidal detach- 
ment persisted in both eyes. 

Patient 3 demonstrates the association 
between high hyperopia, angle closure 
glaucoma, choroidal detachment, and sec- 
ondary retinal detachment, which re- 
sponded to steroid therapy. In addition, a 
familial predisposition to this unusual 
problem is evident in patients 2 and 3. 

Case 4.—A man, +18 D hyperope, devel- 
oped acute angle closure glaucoma in the 
left eye at the age of 51 years, with in- 
traocular tension measuring 58 mm Hg. A 
peripheral iridectomy was performed, re- 
sulting in control of the intraocular pres- 
sure. Because the right eye also showed an 
extremely narrow anterior chamber angle 
and moderate elevation of intraocular 
pressure, measuring 28 mm Hg, a similar 
procedure was done on this eye. However, 
the right eye required continued localized 
use of pilocarpine drops for control of ocu- 
lar tension. During the next few years, a 
cataract developed in the left eye, and 
when the patient was 55, the lens was re- 
moved. Removal was complicated by an 
iris prolapse, which required repair. One 
year later, the retina in the left eye be- 
came detached. 

Family history revealed that the pa- 
tient’s brother had been highly hyperopic, 
but died of diphtheria at the age of 9 
years. In addition, a paternal grandmother 
was alleged to have had “very poor vision.” 
On examination, corrected vision was 
20/200 in the right eye and hand move- 
ments at 0.6 meters (2 ft) in the left eye. 
The right eye showed no signs of inflam- 
mation, the cornea measured 7.25 mm in 
diameter, and a very narrow anterior 
chamber with a peripheral surgical colo- 
boma at 12 o’clock was noted. The trabecu- 
lar area could not be observed due to the 
bulging iris. Intraocular pressure mea- 
sured 14 mm Hg. The pupil was 1.5 mm in 
size, with posterior synechiae, and the lens 
showed moderate nuclear sclerosis. The 
fundus could not be visualized, but the vi- 
sual field was full, using the IV-2 test ob- 
ject of the Goldmann perimeter. 

„Тһе left eye showed a similar small cor- 
neal diameter and there was corneal opaci- 
fication superiorly, where vitreous was 
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Fig 16.—Fluorescein angiogram of left eye of patient 5, 19 seconds after dye injection. 
Increased choroidal fluorescein apparent, due to decreased pigment in pigment epithe- 
lium. Narrow strips of retinal pigment epithelium are seen as dark defects. 


Fig 17.—Left eye of patient 4. Note extremely thick sclera, thickened choroid, and total 
retinal detachment without retinal breaks. 
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Fig 18.—Enucleated left eye (patient 4) with anteroposterior axial length of 14 mm, 
equatorial diameter of 13.4 mm, and corneal diameter of 7.25 mm (low-power photo- 


micrograph) with 4-cm scale superimposed. 


Fig 19.—Left eye of patient 4 showing extremely thick 
but structurally normal selera (original magnification 
x 55). 


е 


coloboma was present at 12 o’clock, but the 
anterior chamber angle was narrow. There 
were numerous peripheral anterior syn- 
echiae and the trabecular area could be 
visualized only in the area of the surgical 
coloboma. Ocular tension measured,7 mm 


were seen. The retina was totally detached 
with a choroidal elevation inferiorly (Fig 
7). The dise could not be seen, due to the 
high ballooning retinal detachment. Since 
the retina was so highly elevated, and no 
retinal break could be found, drainage of 
the subretinal fluid was performed. 
During the operation, the horizontal 
diameter of the globe was found to mea- 
sure 13 mm. In addition, when sclerotomy 
for subretinal fluid drainage was at- 
tempted, it was found that the sclera mea- 
sured 2.5 mm in thickness. Following this 
procedure, the retina became much flatter, 
but the choroidal elevation persisted, being 
especially prominent nasally (Fig 8). Anal- 


Fig 20.—Left eye of patient 4 showing thickened choroid infil- 
trated by mononuclear cells and hemorrhage, atrophic pigment 
epithelium, and retinal detachment. Atrophy of outer nuclear 
layer is evident; rods and cones are reduced in number (original 
magnification х 105). 
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adherent to the corneal wound. A sector _ 


Hg. No signs of intraocular inflammation * 





. ysis of the subretinal fluid removed during 
the operation failed to show any hyaluron- 
їс acid, indicating the absence of vitreous 
components in the subretinal fluid. This 
was additional evidence that the detach- 
ment of the retina was of the secondary 

„уре. o 

One week later, subretinal fluid began to 
reaccumulate and because of decreased 
transillumination in the choroidal eleva- 
tion nasally, the presence of an intraocu- 
lar tumor was suspected. Unfortunately, a 
radioactive phosphorus uptake test was 
not performed. Ultrasonography was not 
available for diagnostic evaluation in 1963. 
A complete medical evaluation failed to in- 
dicate any evidence of systemic malig- 
nancy, and the left eye was enucleated. 
During the past nine years, vision in the 
right eye decreased from 20/200 to hand 
movements at 0.6 meters (2 ft), apparently 
due to progression of cataractous opacities. 
Ocular tension has been kept below 20 mm 
Hg with acetazolamide. The patient has re- 
fused to have the cataract removed. 

This patient demonstrates high hyper- 
opia, acute angle closure glaucoma, and 
choroidal and secondary retinal detach- 
ment in an extremely small eye with a 
very thick sclera. 

Case 5.—A woman, an only child, +15 D 
hyperope, enjoyed central visual acuity of 
approximately 20/40 in each eye until the 
age of 57 years, when chronic glaucoma 
with very narrow anterior chamber angles 
was diagnosed. Intraocular pressure mea- 
sured 40 mm Hg in the right eye and 27 
mm Hg in the left. Due to the failure of 
miotic therapy in controlling her intraocu- 
lar pressures, surgery was performed on 
each eye, consisting of a peripheral iridec- 
tomy with thermal cauterization of the 
wounds superiorly. Ocular tensions were 
normalized by these procedures. Six years 
later, vision had been reduced sufficiently 
by the development of cataracts to justify 
bilateral cataract extractions, which were 
done by the inferior route in order to avoid 
the filtering cicatrices. Six months after 
cataract surgery on the left eye, vision 
failed and a retinal detachment was diag- 
nosed. 


Fig 22.—Pedigree of patients 2 and 
3. 
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Fig 21.—Left eye of patient 4 showing shallow anterior chamber angle closed on left 
side. Cornea is artifactually distorted at anterior pole of globe. 


On examination in 1969, vision measured 
20/30 in the right eye with a +21 D sphere 
and 20/300 in the left eye with a --20 D 
sphere (aphakic correction). Family his- 
tory revealed no evidence of any impres- 
sive ocular disorder, such as glaucoma or 
retinal detachment. The right cornea was 
small, measuring 10 mm in horizontal 
diameter (Fig 9), and the anterior chamber 
angle was very narrow with many periph- 
eral anterior synechiae. Peripheral surgi- 
cal colobomas were seen at 12 o'clock and 
at 6 o'clock. There were no keratic precipi- 
tates, the aqueous was clear, and the ocu- 
lar tension measured 12 mm Hg. Fundus 
examination revealed a diffuse choroidal 
detachment extending from the posterior 
pole (Fig 10) to the extreme periphery, 
where a high annular choroidal elevation 
was noted (Fig 11). 

The left eye also showed a corneal 
diameter of 10 mm (Fig 12), a narrow ante- 
rior chamber angle, a peripheral surgical 
coloboma at 12 o'clock, and another at 4 
o'clock. No signs of intraocular inflamma- 
tion were present. The ocular tension mea- 
sured 10 mm Hg. A prominent peripheral 
annular choroidal detachment, as well as a 


diffuse posterior choroidal elevation and a 
low, smooth retinal detachment, without 
retinal breaks, were observed in the fun- 
dus (Fig 13). 

General medical evaluation was non- 
contributory and laboratory studies failed 
to indicate any systemic disease. Analysis 
of the CSF showed no cells in the fluid and 
the total protein level was normal, 33 
mg/100 ml. A-scan ultrasonography re- 
vealed that the anteroposterior axial 
length of the right eye was 16.5 mm and 
the left was 17.0 mm (Fig 14). B-scan ul- 
trasonography of the left eye showed the 
extensive choroidal elevation, which was 
apparent clinically (Fig 15). The choroidal 
elevation was more marked anteriorly, ex- 
tending to the scleral spur. Posteriorly, 
there was a diffuse choroidal elevation. B- 
scan ultrasonography failed to show the 
very low retinal detachment distinct from 
the choroidal elevation, since separation 
between retina and choroid posteriorly was 
probably less than 1 mm. 

Fluorescein angiography of the left eye* 
revealed normal filling of the retinal ves- 
sels. Inereased choroidal fluorescence was 
noted at the posterior pole, due to de- 


Fig 23.—Pedigree of patient 4. One male sibling of propositus was extremely hyper- 
оріс and the paternal grandmother had һаа “very poor vision." 
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Fig 24.—Cross section of nanophthalmic 
eye with thick sclera, thickened choroid, 
and diffuse choroidal detachment, more 
marked peripherally. 


creased pigment in the pigment epithe- 
lium. Narrow strips of retinal pigment epi- 
thelium remained intact and were seen as 
dark defects in front of the background of 
choroidal fluorescence (Fig 16). 
Prednisone was administered orally, 100 
mg/day for one week, followed by a 100- 
U mg dose of prednisone every other day; 
within one month the retinal detachment 
had begun to subside. Vision improved to 
20/70. Steroid therapy was then gradually 
reduced and finally terminated after one 
year, when vision had improved to 20/40 
with correction. However, the peripheral 
annular choroidal detachments persisted in 
each eye. One year later, there was a re- 
currence of retinal detachment in the left 
eye, which once again responded to sys- 
temic steroid therapy. 
Patient 5 shows the association of high 
hyperopia, small ocular dimensions proved 
ү by ultrasonography, glaucoma with nar- 
* row anterior chamber angles, choroidal ele- 
vation, and secondary retinal detachment. 


PATHOLOGY 


In 1971, O'Grady described a 23- 
year-old man whose refractive error 
was OD + 7 D and OS + 8 D." Severe 
glaucoma occurred in each eye, re- 
quiring several surgical procedures. 

[^ eyes ultimately became blind 
with absolute glaucoma, and enuclea- 
tion was performed. Measurement of 


4. the globes revealed corneal diameters 
^, * ‘of 9 mm, and the transverse diame- 
ters of the globes to be 20 mm. No 
me». mention was made of the thickness of 
ER >. 
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Fig 25.—With further progression of pe- 
ripheral choroidal detachment, iris root is 
rotated so that filtration angle is ob- 
structed and glaucoma occurs. 


the sclera. Neither eye showed choroi- 
dal elevation or retinal detachment. 

In contrast to O’Grady’s patient, 
the left eye enucleated from patient 4 
had been +13 D hyperopic and was 
considerably smaller in size. In addi- 
tion, choroidal elevation and retinal 
detacament were observed after sur- 
gery for glaucoma. The cut specimen 
showed the following: very thick 
Sclera measuring 2.0 mm, thickened 
choroid, and retinal detachment with- 
out retinal breaks (Fig 17). A low- 
power photomicrograph with a 4-cm 
scale indicated the anteroposterior 
axial length of the eye to be 14.0 mm, 
the equatorial diameter to be 13.4 
mm, and the corneal diameter to be 
7.25 mm (Fig 18). 

The sclera showed normal cellular 
and fibrillar structure. The scleral 
blood vessels showed no signs of scle- 
rosis or perivascular inflammation 
(Fig 19). The choroid, which was clini- 
cally diagnosed as detached, was ex- 
tremely thick, measuring 2.0 mm in 
some sections, but was not separated 
from the sclera by fluid or blood. In- 
stead, the choroid was very edema- 
tous, with the choroidal blood vessels 
engorged, and there was diffuse infil- 
tration of the choroid by mononuclear 
cells (Fig 20). Some sections showed 
choroidal hemorrhage, which resulted 
in the mistaken diagnosis of malig- 
nant melanoma. The pigmqnt epithe- 





Fig 26.—Extensive secondary retinal de- 
tachment after glaucoma surgery. Note iri- 
dectomy performed on right side. 


lium was found to be absent in some 
areas, and generally atrophic. The de- 
tached retina showed atrophy of the 
outer nuclear layer, and the rods and 
cones were reduced in number and 
showed fragmentation and irregular- 
ity. The retinal vessels were sclerosed 
with round cells surrounding them. 
Cystoid degeneration was very 
marked in the peripheral retina. The 
subretinal space was occupied by an 
eosinophilic coagulum containing red 
blood cells and pigment-laden macro- 
phages. 

The anterior chamber was gener- 
ally narrow and was closed in many 
sections (Fig 21). Dense posterior 
synechiae were observed adherent to 
the lens capsule. The iris showed in- 
flammatory mononuclear cells near 
the pupillary margin. 


COMMENT 


Analysis of the data presented in 
these five cases permits the desciption 
of a syndrome that has certain consis- 
tent characteristics (Table). The pa- 
tients were extremely hyperopic indi- 
viduals (+18 to +18 D) of either sex 
who had useful central vision with 
correction and no other apparent ocu- 
lar anomalies. The first indication of 
serious ocular difficulty was glau- 
coma, which was usually acute. It was 
first diagnosed in the fourth to sixth 
decades of life and characterized by 


f 


Nanophthalmos—Brockhurst 1297 


aie 


extremely narrow anterior chamber 
angles. In all cases, choroidal eleva- 
tion and secondary retinal detach- 
ment were observed after glaucoma 
had been diagnosed and surgically 


` etreatéd. In no instance was a fundus 


abnormality observed prior to a sur- 
gical procedure. 

A familial predisposition is sug- 
gested, as two of the patients de- 
scribed (cases 2 and 8) are siblings, 
(Fig 22) and in one instance (case 4), 
a brother of the patient was known to 
have been extremely hyperopic prior 
to his death at the age of 9 years, 
and a paternal grandmother had had 
"poor vision” (Fig 23). The other pa- 
tients described (cases 1 and 5) had no 
siblings, and adequate data regard- 
ing their parents' ocular status was 
not known. 

Clinical observation of the globes 
involved revealed that the corneal 
diameter was small in all cases, mea- 
suring approximately 10 mm horizon- 
tally, while in case 4 it measured only 
7.25 mm. In three of the patients, the 
diameter of the eye could be deter- 
mined. In case 1, measurements at 
surgery revealed the diameter to be 
16 mm at the equator; in case 4, the 
equatorial diameter was found to be 
13 mm; patient 4 was later studied 
histologically, the fixed specimen hav- 
ing an equatorial diameter of 13.4 
mm. Patient 5 was studied by ultra- 
sonography, and the anteroposterior 
length of the two eyes was 16.5 and 17 
mm. An unusually thick sclera (2.5 
mm), which is apparently part of this 
syndrome, was observed in the two 
patients (cases 1 and 4) who under- 
went sclerotomy for drainage of sub- 
retinal fluid. In the other three cases, 
the scleral thickness could not be 
measured. 

With two exceptions, laboratory 
and general medical evaluation failed 
to provide any consistent findings 
that might be related to the ocular 
abnormalities. First, analysis of sub- 
retinal fluid from patients 1 and 4 
failed to show hyaluronic acid. Since 
hyaluronic acid is a component of the 
vitreous, it is found in the subretinal 
fluid in cases of rhegmatogenous reti- 
па] detachment.'" However, in the 
case of a secondary retinal detach- 
ment with no retinal break, hyaluron- 


1 298 


Arch*Ophthalmol—Vol 93, Dec 1975 


Summary of Case Histories 


Hyperopia 

Sex 

Glaucoma as initial problem 
Age at onset of glaucoma, yr 
Narrow angle 

Choroidal elevation 

Retinal detachment 

Familial 

Small corneal diameter 
Small equatorial diameter 
Thick sclera 

CSF total protein, mg/100 ml 
CSF pleocytosis 


a 
3 
3 


ic acid cannot enter the subretinal 
space. Therefore, in the two cases in 
which this analysis was performed, 
the retinal detachment was proved to 
be of a secondary type. 

Second, analysis of the CSF showed 
elevated total protein levels but no 
pleocytosis in two of the four patients 
on whom this test was performed 
(cases 1 and 2). The presence of an el- 
evated CSF total protein level in pa- 
tients with choroidal elevation and 
secondary retinal detachment has 
previously been described. The condi- 
tion has been named uveal effusion.’ 
In contrast to Harada syndrome, pa- 
tients with uveal effusion do not ex- 
hibit alopecia, poliosis, vitiligo, dysa- 
cousia, or lymphocytosis in the CSF. 
However, the CSF total protein level 
is often elevated. Moreover, eyes af- 
flicted with uveal effusion fail to show 
any relevant signs of anterior seg- 
ment inflammation. In this series, 
none of the patients exhibited the 
hallmarks of Harada syndrome and in 
no case was there any significant sign 
of anterior ocular inflammation. 
Thus, it is apparent that these five 
patients show an unusual type of 
uveal effusion that occurs in highly 
hyperopic, small eyes and becomes 
evident only after the patient has 
been operated on for glaucoma ac- 
companied by extremely narrow an- 
terior chamber angles. 

The importance of recognizing this 
condition is emphasized by case 4, 
since choroidal elevation was mistak- 
enly diagnosed as a possible malig- 
nant melanoma and enucleation of 
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the eye was performed. The diagnosis 
of malignant melanoma was corrobo- 
rated by the localized decrease in 
transillumination. However, histo- 
logic examination subsequently re- 
vealed that the reduced transmission 
of light through the choroidal eleva- 
tion was probably the result of hem- 
orrhage, that occurred after drainage 
of subretinal fluid. Although a radio- 
active phosphorus (?P) uptake test 
was not performed in case 4, it is un- 
likely that such a procedure would 
have been helpful. The ?°Р tests per- 
formed on three patients with uveal 
effusion showed a marked increase in 
uptake (100% to 300%) over the areas 
of choroidal elevation 48 hours after 
injection of radioactive phosphorus 
(R. J. Brockhurst, unpublished data). 
Thus, a false positive P test may oc- 
cur in uveal effusion without the pres- 
ence of a malignant tumor. 

Another important reason for the 
recognition of this syndrome is dem- 
onstrated by case 2. In the left eye, 
which developed a retinal detachment 
after glaucoma surgery, a conven- 
tional retinal detachment operation 
failed. It has already been reported 
that retinal detachment surgery usu- 
ally is followed by complete loss of vi- 
sion in cases of uveal effusion.'^ = 


s 


1 
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Finally, since retinal detachment 
did not occur until after surgery fo 


glaucoma, it would appear advisable 
to exhaust all medical measures for 
the control of glaucoma before re- 


sorting to surgery on eyes with’ ° 


nanophthalmia. The most beneficial 
treatment of nanophthalmic eyes ex- 
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hibiting “secondary retinal detach- 
ment appears to be the use of sys- 
temic steroids. In four of the five 
patients described (cases 1 through 3, 
and 5), Such therapy resulted in par- 
tial reattachment of the retina with 
visual improvement. The best results 
are obtained with relatively high dos- 
ages. Unfortunately, however, such 
treatment is only palliative and it is 
apparent that relapses often occur, 
requiring repetition of the therapeu- 
tic regimen. Moreover, it is obvious 
from the results of case 1 that steroid 
therapy may be beneficial at one 
time, but fail during a later relapse. 
The response of choroidal elevation to 
steroid therapy is usually not com- 
plete. In cases 3 and 5, although the 
retinal detachment responded to 
steroid therapy, the choroidal eleva- 
tion persisted, although to a lesser de- 
gree. 

The mechanisms responsible for 
this syndrome are not apparent from 
the data of these five cases. The clini- 
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cal findings and the course of the 
disorder do not seem to imply an in- 
flammatory basis. Instead, some ge- 
netic predisposition seems to result in 
a failure of the eye to grow to proper 
dimensions, the anterior chember 
being very narrow. Uveal effusion 
characterized by diffuse choroidal de- 
tachment, especially in the periphery, 
may then occur (Fig 24). As choroidal 
elevation becomes more marked, the 
iris root rotates so that the filtration 
angle is obstructed and glaucoma oc- 
curs (Fig 25). Following surgery for 
glaucoma, extensive secondary reti- 
nal detachment occurs (Fig 26». Un- 
fortunately, in these five cases the ex- 
treme fundus periphery was not 
carefully examined prior to the onset 
of glaucoma. The occurrence of glau- 
coma in the fourth to sixth decades of 
life would seem to indicate that the 
developmentally narrow angle has fi- 
nally been embarrassed, probably by 
an unrecognized peripheral chroidal 
elevation, and glaucoma ensues, re- 
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Retinal Ischemia in 


Diabetic Retinopathy 
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ө Eight patients with proliferative 
diabetic retinopathy developed extensive 
retinal arteriolar and capillary obstruc- 
tion. Ophthalmoscopy showed many white, 
thread-like retinal arterioles associated 
with capillary and venous dilatation. 
Widespread retinal arteriolar and capil- 
lary nonperfusion was demonstrated by 
fluorescein angiography. Ischemic macu- 
lopathy resulted in severe loss of visual 
acuity in some eyes. The severe degree of 
retinal ischemia was accompanied by op- 
tic disc pallor and neovascularization and 
a high incidence of rubeosis iridis with 
neovascular glaucoma. Patients with this 
variety of diabetic retinopathy have a poor 
prognosis of retaining useful vision. 

(Arch Ophthalmol 93:1300-1310, 1975) 
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ocal retinal ischemia is a prom- 
inent feature of diabetic reti- 
nopathy. Atrophy of retinal capillaries, 
often associated with narrowing or 
obliteration of precapillary arterioles, 
has been found in various histological 
preparations,-* and focal capillary 
and arteriolar nonperfusion has been 
demonstrated by fluorescein angiog- 
raphy.-" In some cases of diabetic 
retinopathy arteriolar obliteration is 
very extensive, involves both small 
and large order arterioles, and be- 
comes the predominate feature of the 
retinopathy. This report describes a 
series of eight such diabetie patients 
in whom arteriolar obstruction was 
widespread, advanced rapidly, and 
caused profound loss of vision. 

The clinical features shared to some 
extent by all of these patients may be 
summarized as follows. 

Retinal ischemia: Extensive capil- 
lary and arteriolar obliteration is es- 
pecially severe at the posterior pole. 
Obstructed arterioles may appear as 
white, thread-like vessels. 

Capillary and venous dilation: 
These changes are most prominent 
bordering ischemic zones. 

Granular blood flow: Some of the 
remaining patent blood vessels on the 
venous side of the vascular tree may 
show severe stasis characterized by 
granular flow. 

Loss of visual acuity: Macular 
edema may be present, but the loss of 


visual acuity is out of proportion to 
the degree of macular edema. Visual 
loss may be of sudden onset. 

Visual field defects: Central and 
paracentral scotomas correspond to 
areas of retinal ischemia. Severe con- 
striction of the peripheral visual field 
may occur with extensive vaso-oblit- 
eration. 

Optic disc pallor and neo- 
vascularization of the optic disc: New 
vessels occur predominantly on the 
temporal side of the disc. 

Rubeosis iridis: Severe rubeosis 
causes a high incidence of neo- 
vascular glaucoma. 

Bilateral symmetry: Both eyes 
tend to be similarly involved. 

Poor visual prognosis: The progres- 
sive capillary and arteriolar closure 
usually leads to pronounced visual 
disability. 3 


REPORT OF CASES 


Five of the eight cases will be reported 
in detail to illustrate the prominent clini- 
cal features of this variety of diabetic ret- 
inopathy. 

Case 1.—A 30-year-old man who had had 
diabetes for 27 years was first seen in Sef 


Y 


tember 1972 with a six-month history of | 
blurred vision in both eyes. Both parents, 


sister, and two maternal uncles were dia- 
betic. His mother had died at age 60 and 
his sister at age 33, both blind, apparently 
from diabetic retinopathy. $ 

The patient's corrected visual acuity was 
20/40 in the right eye and 20/50 in the left 
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Fig 1.—Top left, Several small arteriolar branches to the 
macula (arrows) appear as white threads. Intraretinal hemor- 
rhages and cotton-wool exudates are scattered around posterior 
pole. Neovascular net seen at superior portion of optic disc (case 
1, OD, Sept 18, 1972). Top right, Many sclerotic arterioles. Neo- 
vascularization is seen at temporal aspect of disc ага along su- 
perior temporal vein. Note irregular caliber of macular branch of 
inferior temporal artery (arrow) (OS, Sept 18, 1972). Bottom left, 
Fluorescein angiogram of early arteriovenous phase. Poor capil- 
lary filling around macula. Note narrowed column of fluorescein 


. Fig 2.—Visual field OS; large central scotoma (case 1, Jan 2, 
1973). 
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at origin of macular branches of superior temporal artery. One 
nonperfused arteriole (arrow) shows only residual stump at its 
origin (OD, Nov 2, 1972). Bottom right, Fluorescein angiogram of 
arteriovenous phase. Poor perfusion of temporal portion of poste- 
rior pole. Macula appears supplied only by vessels in papillo- 
macular region and few tiny arteriolar twigs of macular branch of 
inferior temooral arteriole. Note narrowed fluorescein column in 
this arteriole at its origin (arrow). Fluorescein leaks from disc new 
vessels (OS. Sept 18, 1972). 





Fig 3.—Fluorescein angiogram of early arteriovenous phase. 
Small twigs of macular branch of inferior temporal artery fail to 
perfuse (arrow) (compare Fig 1, bottom right) (case 1, OS, Jan 2, 
1973). 





* (OD, —6.00 +3.25 х 180; OS, —5.50 +2.25 
х 175). There were many white, thread-like 
arterioles in the posterior fundus of both 
eyes. The dises were moderately pale and 
there were surface new vessels on their 
temporal aspects (Fig 1, top left and top 


` e right? Moderate venous dilatation and 


tortuosity were present, and granular 
blood flow was seen in some of the retinal 
veins. Neovascularization was restricted to 
the disc in the right eye. In the left eye 
there were three patches of surface new 
vessels in the temporal quadrants in addi- 
tion to the disc new vessels. A small 
vitreous hemorrhage was noted inferiorly 
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in the right eye, but there was none in the 
left. On examination with the slit lamp and 
flat contact lens, neither posterior hyaloid 
detachment nor macular edema could be 
detected in either eye. 

Fluorescein angiography was carried out 
in the left eye on Sept 18, 1972, and in the 
right eye on Nov 2, 1972. The angiograms 
showed widespread areas of nonperfusion 
of the retinal vascular bed in the posterior 
pole of both eyes (Fig 1, bottom left and 
bottom right). Many of the medium-sized 
arteriolar branches that appeared white in 
color photographs failed to fill in the fluo- 
rescein angiogram, while some filled slowly 
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and showed a granular filling,pattern. In’ 
some instances there was a small residual 
stump of fluorescence marking the origin 
of an arteriole that was obstructed just af- 
ter it arose from the parent vessel: In each 
eye only a few residual arteriofar branches 
to the macula remained and there was very 
poor capillary filling in the distribution of 
these vessels. In the left eye, the major 
macular branch of the inferior temporal 
artery showed an attenuated fluorescein 
column at its origin and in its early course. 
In the absence of macular edema, the 
moderate decrease in visual acuity in each 
eye was attributed to ischemic involve- 


, Diabetic Ischemie 
Maculopathy 


74.50 seh 


Fig 4.—Visual field OD; paracentral scotoma in field nasal to 
fixation (case 1, Jan 2, 1973). 


Fig 5.—Left, Eye three weeks following photocoagulation. All 
major arterioles show narrowed blood column with increased 
sheathing. Note segmentation of blood column in macular branch 
of inferior temporal artery. New vessels along superior temporal 
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vein appear dried up (arrow) (case 1, OS, Jan 22, 1973). Right, 
Fluorescein angiogram of early arteriovenous phase. Nonperfu- 
sion of macular branch of inferior temporal artery. New vessels 
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Fig 6.—Top left, Multiple white, thread-like artericles surround 
posterior pole. Note dilated intraretinal vessels bordering is- 
chemic zone in papillomacular area. Visual acuity is 20/100. 
(case 2, OD, Feb 28, 1973). Top right, Thread-like arterioles to 
macula with apparently incomplete blood column. Dilated intra- 
retinal vessels in zone bordering ischemic macula similar to right 
.eye. Visual acuity 20/50 (before photocoagulation) (OS, Feb 2, 


1973). Bottom left, Arterioles in nasal quadrants also appear 
thread-like Note sheathing of major arterioles around disc. Optic 
disc is pale (OS, Feb 2, 1973). Bottom right, Eye three weeks fol- 
lowing phctocoagulation. Narrowing and increased sheathing of 
major retinal arterioles (compare Fig 6, bottom left). Visual acuity 
3/200 (OS. Feb 28, 1973). 


ment of the macula. Considering the spar- 
sity of patent vessels in the macular re- 
gion, it was surprising that the visual 
acuity was not even worse. On Jan 2, 1973, 
the patient returned stating that visual 
æuity had suddenly become worse in his 
left eye on the preceding day. Visual acu- 
y^ was 20/200. Goldmann perimetry 
showed a dense central scotoma that 
extended into the nasal field (Fig 2). 
Fundus examination showed that the 
macular branch of the inferior temporal 
artery, in which previously a narrow blood 
column could be seen, had become com- 
pletely white. Repeat fluorescein angiogra- 
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phy (Fig 3) demonstrated further o5litera- 
tion of the arteriolar supply to the macula, 
providing a plausible explanation for the 
progression of visual loss. The right eye 
appeared unchanged by ophthalmoscopy. 
There was a large paracentral scotoma in 
the nasal field that did not involve fixation 
and that was consistent with the better 
visual acuity in this eye (Fig 4). 
Phetocoagulation was carried out in the 
left eye with a xenon arc photocozgulator 
on Jan 3, 1973. A total of 553 moderately 
intense retinal burns produced with set- 
tings of Green II-III and a three degree 
field was scattered from the borflers of the 


posterior pole out to the equator. In the 
temporal quadrants, treatment began two 
disc diameters from the center of the mac- 
ula and in the nasal quadrants one disc 
diameter from the optic disc. Spacing of 
approximately the diameter of one burn 
was left between burns. Dilated intrareti- 
nal capillaries, capillary microaneurysms, 
and retinal hemorrhages were treated pref- 
erentially, but normal-appearing retina was 
also photocoagulated in the course of com- 
pleting the scatter treatment. The new 
vessels in the temporal quadrants were 
treated directly, but the disc new vessels 


were not. 
Led 
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Fig 7.—Left, Fluorescein angiogram of late venous phase. Ab- 
sent perfusion corresponds to distribution of the thread-like arte- 
rioles. Leakage of fluorescein from disc new vessels (case 2, OD, 
Feb 28, 1973). Right, Fluorescein angiogram of arteriovenous 
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phase. Absent perfusion in entire temporal portion of posterior 
pole including macula. Dilated intraretinal capillaries border is- 
chemic zone. Fluorescein leakage from persistent disc new ves- 
sels (OS, Feb 28, 1973). 
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Fig 8.—Visual field OS showing cecocentral and paracentral 
Scotomas (case 2, Feb 28, 1973). 


Nineteen days later, the visual acuity in 
the left eye remained 20/200 and disc neo- 
vascularization had increased (Fig 5, left). 
Repeat fluorescein angiography showed a 
further decrease in arteriolar filling at the 
posterior pole (Fig 5, right). The visual 
acuity in the right eye remained 20/40 and 
the retinopathy appeared essentially un- 
changed. 

During the following year there was a 
gradually progressive increase in arterio- 
lar obliteration, constriction in visual 
fields, and decrease in visual acuity in both 
eyes. On April 14, 1974, the corrected visual 
acuity was 16/200 in the right eye and 
7/200 in the left eye. 
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Patient 1 showed severe retinal arterio- 
lar obliteration at the posterior poles of 
both eyes. Sudden loss of central visual 
acuity in the left eye was accompanied by 
fluorescein angiographic evidence of fur- 
ther obstruction of arteriolar supply to the 
macula, suggesting an ischemic basis for 
the visual decrement. In addition, there 
was angiographic evidence of further arte- 
riolar obliteration at the posterior pole fol- 
lowing the peripheral scatter photocoagu- 
lation therapy. 

Case 2.—A 32-year-old man whose diabe- 
tes was of 17 years’ duration was first seen 
in February 1973, with a history of pro- 
gressive vésual loss for one year in both 


eyes. Two sisters and one aunt were dia- 
betic. Corrected visual acuity was 20/100 in 
the right eye and 20/50 in the left (OD, 
—4.00 +2.00 х 180; OS, —3.00 + 1.00 x 183). 
Because of pain in the left eye one week 
previously, he had seen his local ophthal- 
mologist who found an elevated intraocus 


lar pressure in the left eye and placed him 
on a regimen of acetazolamide, 250 
four times daily, and topically applied 


dexamethasone, 0.1%. 

Ophthalmoscopic examination showed 
many white, thread-like retinal arterioles 
involving the posterior pole and the nasal ' 
quadrants in both eyes (Fig 6, top left, top 
right, and bottom left). Sheathing of all 
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Fig 9.—Left, Several nonperfused zones along macular branch 
of inferior temporal artery. Stump of one small arteriolar branch 
supplying ischemic zone is marked by arrow. Most of capillaries 
around posterior pole appear dilated. Macula well perfused. Vi- 
sual acuity 20/30 (case 3, OS, Sept 14, 1971). Right, Pronounced 


Fig 10.—Left, Perimacular arterioles re- 
duced to white threads (arrows). Scat- 
tered intraretinal hemorrhages and hard 
exudates are present in posterior pole 
“(case 4, OD, Aug 8, 1972). Right, Central 
two-thirds of disc shows NVD. Major arte- 

- rioles are focally narrowed (OD, Aug 8, 
1972). 


Fig 11.—Fluorescein angiogram of 
enous phase. Capillary nonperfusion dif- 
fusely involves area temporal to macula 
and superior temporal quadrant. Dilated 
capillaries and microvascular abnormal- 
Es „ities are present between macula and 

' disc. Filling of superior retinal vein is 

$ markedly delayed (case 4, OD, Aug 8, 
тш» 1972). 





progression of ischemic process. Several stumps along arteriole 
are seen, wnich correspond to sites of origin of previously patent 
arteriolar twigs. Retinal capillaries in distribution of these twigs 
fail to perfuse, including those to inferior macula. Visual acuity 
decreased to 20/70 (OS, Feb 1, 1972). 








. 
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the major retinal arterioles was present d 
within one disc diameter of the optic disc. ^ 
The veins were dilated and tortuous and Ч 
granular blood flow was seen in several of 
them in the posterior fundus. New vessels 
were present on the temporal aspect of 
each optic dise. The color of the dise was 
normal in the right eye but moderately 
pale in the left. Mild diffuse macular 
edema was present in both eyes. Posterior 
hyaloid detachment was not detected in ei- 
ther eye. There was a cuff of new vessels 

on the peripupillary iris in each eye, but 
the intraocular pressure was normal sev- 
eral hours following the most recent dose  . 
of acetazolamide (OD, 16 mm Hg; OS, 11 
mm Hg by applanation tonometry). 

Because of the disc neovascularization, 
scatter photocoagulation with a xenon pho- 
tocoagulator was performed in the left eye 
on Feb 9, 1973, in the same fashion as de- 
scribed previously in case 1. No direct focal 
treatment was applied to the disc new ves- 
sels. 

On Feb 28, 1973, visual acuity in the left 
eye had decreased to 3/200. Venous dila- 
tion and dise new vessels were decreased. 
The caliber of the visible blood column in 
the major retinal arterioles had dimin- 
ished, and "sheathing" of the arterioles 
was more pronounced. There was more pal- 
lor of the optic disc (Fig 6, bottom right). 
The visual acuity in the right eye remained + 
20/100 and the fundus appeared un- 
changed. Fluorescein angiography showed 
widespread obliteration of the retinal vas- 
cular bed at the posterior pole in both eyes 
(Fig 7, left and right). New vessels were 
still present on the optic disc of both eyes 
and along the superior temporal vein in the 
left eye. Perimetry of the left eye showed 
severe constriction of the visual field; it 
was most pronounced in the nasal quad- 
rants (Fig 8). The visual field of the right 
eye was constricted to a lesser degree. 
Ophthalmodynamometry (ODM) showed 
normal, symmetrical values in both eyes 1 
(OD, 100/70; OS, 105/66; BP, 128/72 mm- 
Hg). 

The left eye was given additional pho-  . 
tocoagulation to treat surface new vessels 
along the inferior temporal and superi- 
or temporal veins in December 1973 and 
March 1974. The visual acuity in the left 
eye was 6/200 on March 6, 1974. 

The visual acuity and retinopathy in the 
right eye remained unchanged until March 
6, 1974, when a vitreous hemorrhage 
duced the visual acuity to 12/200. Intraocu- 
lar pressures were OD 24 mm Hg and OS 
20 mm Hg with the patient taking no ocu- à 





: Fig 12.—Top, Markedly beaded retinal veins are present in all quadrants. Hard exu- 
dates are scattered in peripapillary region (case 5, OD, Oct 10, 1972). Center, Foci of in- 


traretinal hemorrhages and hard exudates are present in posterior pole. Inferior tempo- lar medications. 043. e. эз 
ral vein shows extensive beading (OD, Oct 10, 1972). Bottom, Fluorescein angiogram of Diminished visual acuity in both eyes 
late venous phase shows no filling of major veins and vessels around macula (OD, Oct when the patient was first seen could be, 
яң). 1972). < explained best оп the basis of macular is- шшш 
. ^ 
. . 
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Chemia secondary to retinal arteriolar ob- 
struction at the posterior pole. Further se- 
vere loss of visual acuity occurred in the 
left eye during the three weeks following 
scatter “photocoagulation therapy. Al- 
though pretreatment fluorescein angiogra- 
phy was not performed, the time course of 
the visual loss and the evidence of ad- 
vanced arteriolar obliteration in the post- 
treatment angiogram suggest that the 
scatter treatment exacerbated the vaso- 
obliterative process. 

Case 3.—The rapidity with which arte- 
riolar obstruction may advance is illus- 
trated in this case of a 29-year-old man 
with diabetes of 17 years’ duration. When 
first seen in September 1971, visual acuity 
with best correction was 20/25 in the right 
eye and 20/30 in the left. (OD, —3.00 
—1.50 х 100; OS, —3.00 + 1.25 x 45) Fluores- 
cein angiography of the left eye revealed 
focal areas of retinal ischemia and diffuse 
capillary dilatation around the posterior 
pole (Fig 9, left). When fluorescein angiog- 
raphy was repeated three and one-half 
months later, there were numerous non- 
perfused arteriolar branches along the in- 
ferior temporal artery, including the blood 
supply to the inferior portion of the macula 
(Fig 9, right). The patient's visual acuity 
had decreased to 20/70 in this eye, with no 
evidence of macular edema by contact lens 
examination. Direct photocoagulation of 
new vessels beyond the disc and a scatter 
treatment of the retina peripheral to the 
posterior pole were carried out in the left 
eye with the argon laser on May 30, 1972. 
Progressive disc neovascularization devel- 
oped with repeated vitreous hemorrhages 
and tractional detachment of a portion of 
the retina along the superior and inferior 
temporal vessel arcade. Visual acuity was 
20/200 in the left eye on Aug 8, 1973, and 
has remained at that level through April 
11, 1974. 

The right eye showed a similar degree of 
posterior pole ischemia and developed ru- 
beosis iridis with severe neovascular glau- 
coma in October 1972. Treatment with cy- 
clocryotherapy (Oct 3, 1972, and May 18, 
1973) together with topical administration 
of epinephrine and systemic adminis- 
tration of acetazolamide failed to ade- 
quately control the pressure, and the visual 
acuity in the right eye was reduced to hand 
motions. 

Case 4.—A 50-year-old man with diabe- 
tes mellitus of 13 years' duration was seen 
nitially on Aug 8, 1972. Vascular hyper- 
tension had been present for several years, 
and the patient was taking antihyperten- 
sive drugs. Two years previously he had 
noted a gradual decrease in visual acuity 
in both eyes. One month previously he had 
been examined by another ophthalmologist 
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who recorded a corrected visual acuity of 
20/60 in each eye. 

Ocular examination showed a corrected 
visual acuity of 2/200 in the right eye and 
20/200 in the left. The anterior segments 
were normal and there was no evidence of 
rubeosis iridis. Ophthalmoscopic examina- 
tion revealed many white, thread-like arte- 
rioles involving the posterior pole and the 
nasal quadrants in both eyes (Fig 10, left). 
Characteristic granular fiow was noted in 
most of the major retinal veins. The right 
macula was moderately edematous while 
the left macula showed moderate pigmen- 
tary disturbance. Occasional foci of hard 
exudates were present in the posterior pole 
of each eye. Neovascularization involved 
the central two-thirds of the right optic 
dise and the central one-third of the left 
(Fig 10, right). The right dise was of nor- 
mal color, and the left was moderately 
pale. 

Flucrescein angiography showed dilated 
retinal capillaries and extensive intrareti- 
nal microvascular abnormalities in a zone 
around the right disc extending one and a 
half tc two disc diameters from it (Fig 11). 
Only the nasal half of the perifoveal capil- 
lary network was delineated by the fluo- 
rescein. The temporal half of the peri- 
foveal capillary network and the capillary 
bed elsewhere were not perfused with fluo- 
rescein, suggesting widespread capillary 
obliteration. The filling of major retinal 
veins was markedly delayed and there was 
late staining of their walls. Leakage of dye 
was noted from the new vessels on the 
dise. Late fluorescein photographs of the 
left fundus suggested a similar vascular 
pattern with a much larger area of appar- 
ent capillary nonperfusion. 

When the patient was seen again on Aug 
28, 1972, the visual acuity of the left eye 
had improved to 20/70. Because of neo- 
vascularization of the dise, scatter pho- 
tocoagulation treatment with a xenon pho- 
tocoagulator was carried out in the right 
eye in two episodes 24 hours apart. Treat- 
ment was similar to that in case 1, with a 
total of 720 burns being given. Ne direct 
focal treatment was applied to the new 
vessels on the disc. 

On Sept 19, 1972, visual acuity was un- 
changed in both eyes. The new vessels on 
the dise in the right eye showed slight pro- 
gression. Granular flow was still present, 
involving most of the retinal veins. 

On Nov 29, 1972 the patient developed 
neovascular glaucoma in the left eye. He 
was unable to return for examination be- 
cause of deterioration of his general 
health. When he was seen on Dec 12, 1972, 
visual acuity was hand movements in the 
right eye, and no light perception in the 
left. In the right eye, examinatjon of the 


anterior segment gave normal results. The 
severe decrease in visual acuity in the 
right eye was attributed to progression of 
retinal ischemia. In the left eye there was 
severe corneal epithelial edema and exten- 
sive neovascularization on the iris syrface 
and in the anterior chamber angle. The in- 
traocular pressure was 14 mm Hg in the 
right eye and 60 mm Hg in the left. The 
patient was admitted to University Hospi- 
tals and topically applied corticosteroid 
drops every hour and acetazolamide 250 
mg four times a day were started. Within 
24 hours the intraocular pressure in the 
left eye fell to 25 mm Hg. The patient was 
discharged on a regimen of topically given 
dexamethasone, 0.176 and systemically ad- 
ministered acetazolamide. He died on Nov 
4, 1973 of uremia and diabetic acidosis. 

The profound loss of visual acuity in 
both eyes during the one-month interval 
between the patient's examination by the 
referring ophthalmologist and his initial 
visit with us appeared to be related to pro- 
gressive retinal ischemia. Scatter pho- 
tocoagulation treatment may have aggra- 
vated the already compromised vascular 
tree. The total loss of visual acuity in the 
opposite untreated eye is believed to be in 
part the result of neovascular glaucoma. 

Case 5.—A 17-year-old girl had been dia- 
betic since the age of 10. Control of her di- 
abetes had been difficult, and she had been 
hospitalized on several occasions for ke- 
toacidosis. At age 15 her visual acuity be- 
gan to deteriorate and became progres- 
sively worse until she could only count 
fingers at two feet. In May 1972, at the age 
of 17, cataract aspiration was carried out 
in the right eye. There was no improve- 
ment in visual acuity. 

On our initial examination of the patient 
on Oct 10, 1972, visual acuity was hand 
movements in the right eye and 1/200 in 
the left. A secondary membrane was pres- 
ent in the right eye and a moderately ex- 
tensive diabetie cataract was present in 
the left. Although examination of her 
fundi was difficult because of lens opac- 
ities, very striking beading of the retinal 
veins was evident in all quadrants in both 
eyes (Fig 12, top and center). No new ves- 
sels could be seen and the macula did not 
appear edematous in either eye. Visual 
field examination showed a 10° to 15° cen- 
tral scotoma with full peripheral field to a 
large test object. Fluorescein angiography 
showed essentially no filling of the retinal 
vessels in the posterior pole in either eye. 
Filling of the dilated retinal veins was 
markedly delayed (Fig 12, bottom). 

On Dee 26, 1972, neovascular glaucoma 
was noted in both eyes, with intraocular 
pressure of 48 mm Hg in the right eye and 
58 mm Hg in the left. усон 
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was carried out in the,left eye on Feb 20, 
1973, and again on March 19, 1973. Subse- 
quently, treatment with acetazolamide, 250 
mg four times a day, and 1% epinephrine 
drops in each eye twice a day was contin- 
ued. Intraocular pressures in both eyes 
were controlled below 20 mm Hg. Because 
of increased opacity of the left lens, cata- 
ract aspiration was done on March 4, 1974. 
On her last visit of April 18, 1974, visual 
acuity was OD light perception and OS 
hand movements. The left fundus showed 
several elevated neovascular patches. 


RESULTS 


The clinical data on all eight pa- 
tients are presented in the Table. 
Only 15 eyes will be considered. The 
right eye of patient 7 could not be 
evaluated for ischemic retinopathy 
because vitreous hemorrhages shortly 
after his first visit prevented visual- 
ization of the fundus. Character- 
istically, the patients were young 
men with diabetes mellitus of greater 
than 15 years’ duration. However, 
case 5 was a particularly severe ex- 
ample in a young woman with diabe- 
tes of only nine years’ duration. The 
patients were all insulin-dependent 
and in only one was the age of onset 
more than 15 years. 


Blood Pressure 


While four patients (cases 1, 3, 6, 
and 8) had moderate to severe hyper- 
tension, no elevation of blood pres- 
sure was noted in three cases and one 
patient (case 4) was normotensive 
while receiving antihypertensive 
medications. It would appear that al- 
though hypertension may have ag- 
gravated the arteriolar changes in 
several of the patients, it was not es- 
sential to the production of these 
changes. 


Renal Diseases 


Two patients had a normal serum 
creatinine level (cases 5 and 8) while 
four showed a moderate elevation 
(cases 1, 2, 4, and 7) and two a more 
severe elevation (cases 3 and 6). There 
was no correlation between the cre- 
atinine levels and the degree of ret- 
inal ischemia. 


Neovascularization 


All patients developed  neovas- 
cularization of the optic discs of 
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Diabetes Foll 4 
ollow- Visual Acuity * ; 
Patient/Age, Age at Duration, up, = — 
yr/Sex Onset, yr yr mo Eye Initial Final 
OD 20/40 16/200 
LII src. do MM aes ш _ 
OD 20/100 12/200 
2/32/M 15 17 13 os 20/50 6/200 
go E To. > abo a HER EE cialis. s сй 
OD 20/25 СЕ 2/ * 
2 
3/29/M 12 17 34 os 20/30 20/200 
с OD 2/200 HM 
/ 37 13 4 OS 20/200 NLP 
OD HM ip 
5/19/F 
/19/ 10 9 18 os 1/200 HM 
OD 20/20 HM 
6/34/M 11 23 51 05 20/25 1/200 
OD 20/25 HM 
7/30/M 7 23 50 05 20/30 3/200 
OD 20/40 LP 
8/29/M 13 16 17 os 20/100 CF 


* CF, counting fingers; HM, hand movements; NLP, no light perception; LP, light perception. 
+ NVD, new vessels on the optic disc or within one disc diameter of the disc. 

+ NVE, new vessels "elsewhere" (greater than one disc diameter from the disc). 

8 Highest values recorded during follow-up period. 


the affected eyes, with a predilection 
for the temporal aspect of the disc. 
New vessels were also present else- 
where in many of the eyes. Vitreous 
hemorrhage occurred in ten of the 15 
eyes. 


Rubeosis lridis 
and Secondary Glaucoma 


A total of eight eyes developed se- 
vere rubeosis iridis with secondary 
glaucoma. This occurred unilaterally 
in six patients and in both eyes in one 
patient. Attempts to control the in- 
traocular pressure and to retain use- 
ful visual acuity were not very suc- 
cessful. Pressure was controlled below 
30 mm Hg in two eyes using a combi- 
nation of orally administered aceta- 
zolamide, topically applied cortico- 
steroids, and epinephrine (OS, case 2; 
OD, case 5). 

Three eyes also required cyclocryo- 
therapy in order to achieve pres- 
sure control below 30 mm Hg (OD, 
case 3; OS, ease 5; OD, case 6), and 
two eyes were not controlled below 30 
mm Hg (OS, case 4; OS, case 7). One 
eye was lost to follow-up (OD, case 8). 
All of the eyes with glaucoma ended 
up with, visual acuity of less than 


10/200 and in most visual acuity was 
reduced to hand movements or worse. 
Inereased intraocular pressure is 
particularly detrimental in this group 
of patients with an already compro- 
mised retinal circulation. For ex- 
ample, one patient was seen with an 
acute rise in intraocular pressure 
to 46 mm Hg and a visual acuity of 
20/200 (OS, case 7). Fundus examina- 
tion revealed slow granular blood 
flow in many of the retinal vessels. 
Fluorescein angiography showed poor 
macular perfusion as evidenced by 
slow and incomplete capillary filling. 
After the pressure was lowered to 20 
mm Hg with the use of cyclocryother- 
apy and acetazolamide the visual 
acuity improved to 20/40. There was 
less evidence of granular blood flow, 
and repeat fluorescein angiography 
revealed better retinal perfusion with 
a more rapid and more complete fill- 
ing of the retinal vascular tree. A rife 
in intraocular pressure may further 
aggravate an already compromise 
retinal circulation, but it should be 
pointed out that extensive ischemic — 4, 
changes in the retinas of these pa, 
tients preceded the onset of glaucoma 
in all cases. 
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Blood Blood Urea Serum 
sular х, Vitreous Pressure,§ Nitrogen, Creatinine, 
ma NVD} NVE} Hemorrhage Rubeosis Glaucoma Treatment mm Hg mg/100 т! mg/100 т! 
— + — + — — None 
= Pis + = = — Xenon photocoagulation 202/128 26 15° 
миа Р = + + = None 
Xenon photocoagulation 
Mild -+ "t = + + Агдоп !азег рһоїосо- 144/86 32 17 
agulation (2) 
‘lycystoid + + + T F Cyclocryotherapy (2) 
- 186/126 60 5.4 
ilycystoid 2 4 E x " c cena photocoagu 
oderate + ame = = — Xenon photocoagulation 
2 ЕЯ к a ER m Nono 168/86 30 2.4 
= + $ A 2 2E None 0 
= + a = zs Ue Cyclocryotherapy (2) 116/88 16 6 
= + ss + + + Cyclocryotherapy 
| 23 n H s x Nono 198/100 67 6.5 
[va None 
2 17 
Mild Е at a + + Cyclocryotherapy 130/78 3 
‚миа + + + + + Xenon photocoagulation 
Argon laser photoco- 
Mild + EE + à E. agulation 156/100 19 1.1 
None 


The high incidence of severe ru- 
beosis may be attributed to the wide- 
spread retinal ischemia, as rubeosis 
often occurs in a setting of ischemic 
posterior segment disease (eg, central 
retinal vein or artery obstruction). On 
the other hand, it may be postulated 
that the vaso-obliterative process oc- 
curs in the anterior segment as well 
as the retina. Rubeosis iridis as well 
as disc and retinal neovascularization 
is well known in patients with ex- 
traocular obstruction of the major ar- 
teries (eg, carotid artery occlusion 
and pulseless disease).* In this re- 
.gard, one of our patients (case 2) had 
normal ODM values, but functionally 
important large vessel obstruction in 
the other cases cannot be ruled out, as 
ODM was not performed. 
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Photocoagulation Therapy 


The results of photocoagulation 
fherapy were disappointing. Five pa- 
jents received direct photocoagula- 
tion of retinal new vessels as well 
as scatter treatment, two with the 

E xenon arc photocoagulator, one with 
Po. „the argon laser, and two with a com- 
bination of both (cases 1, 2, 3, 4, and 

* 8). All cases had neovascularization of 
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the dise (МУР), and in only опе іп- 
stance (case 2) did the NVD improve; 
in the other four there was progres- 
sion in spite of treatment. 

Our experience suggests that scat- 
ter photocoagulation therapy may 
have a detrimental effect on posterior 
pole perfusion in patients with pre- 
existing severe ischemic changes. In 
two cases (cases 2 and 4) the visual 
acuity decreased sharply immediately 
after treatment and failed to recover 
substantially. As is well known, it is a 
common experience to see a tempo- 
rary decline in visual acuity following 
extensive photocoagulation therapy, 
but this is usually due to transient 
edema or serous detachment of the 
macula and is reversible within sev- 
eral weeks of treatment. In one case 
(case 1) there was angiographic evi- 
dence of progressive arteriolar ob- 
struction within three weeks of treat- 
ment. Although these three cases 
might have followed the same course 
without treatment, the results sug- 
gest that photocoagulation may ag- 
gravate the vaso-obliterative process. 
It may be advisable to avoid scatzer 
photocoagulation in cases showing ar- 
teriolar obstruction at the posterior 




















pole or, if it is employed, to use a 
smaller number of less intense burns. 
Aiello et al' reported a dramatic 
regression of retinopathy follow- 
ing scatter treatment with a much 
smaller than usual number of ruby la- 
ser applications in five patients show- 
ing severe retinal arteriosclerosis pe- 
ripheral to neovascular patches. 


Visual Acuity 


The poor visual prognosis can be 
seen from the data in the Table. Of 
the 15 eyes under consideration, only 
one has retained visual acuity of 
20/200 or better and 12 have visual 
acuity of less than 10/200. In ten eyes 
at some time during the period of the 
observation it was possible to verify 
decreased visual acuity that was out 
of proportion to the degree of macu- 
lar edema or vitreous hemorrhage. In 
all of these cases there was fluores- 
cein angiographic evidence of exten- 
sive arteriolar and capillary oblitera- 
tion at the posterior pole, and the 
decreased acuity was attributed to 
ischemic involvement of the macula 
and the papillomacular bundle. Fur- 
ther loss of visual acuity occurred 
later in a number of cases due to the 

== 
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added development.of vitreous hem- 
orrhage from disc or retinal new ves- 
sels or due to the additional complica- 
tion of neovascular glaucoma. 


COMMENT 


"The patients described in this re- 
port all have a form of proliferative 
diabetic retinopathy marked by a 
striking degree of retinal arteriolar 
obstruction. The resultant ischemic 
changes at the posterior pole lead to 
severe loss of central vision with 
large central and paracentral sco- 
tomas. Although macular edema may 
be present at times in these patients, 
the decrease in visual acuity is 
greater than one would predict from 
the degree of edema. 

A high incidence of rubeosis iridis 
and neovascular glaucoma is found, 
which may reflect the severity of the 
ischemic retinal process. Poor progno- 
sis for retaining useful visual acuity 
results from the combined factors of 
macular ischemia, vitreous hemor- 
rhage from retinal neovascularization, 
and neovascular glaucoma from se- 
vere rubeosis iridis. In addition there 
is suggestive evidence that extensive 
photocoagulation may increase the 
degree of macular ischemia and fur- 
ther compromise visual acuity. 

Ischemic involvement of the 
macula in diabetic retinopathy may 
range from a mild degree of capillary 


~ 
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closure to the severe ischemic macu- 
lopathy described in this report. In 
many patients with diabetic ret- 
inopathy, fluorescein angiography re- 
veals a widening of the normal peri- 
foveal capillary-free zone (PCFZ) due 
to capillary closure." When mild, this 
may cause little or no change in visual 
acuity. We have observed eyes in 
which the area of the PCFZ was four 
to five times greater than normal, yet 
in which the visual acuity was 20/20. 
Greater degrees of vaso-obliteration, 
including both capillaries and small 
arterioles, will produce a larger dec- 
rement in visual acuity,* but it is 
still surprising how much visual func- 
tion the macula retains with rather 
extensive retinal vascular occlusion.* 
Even with involvement of the larger- 
order arterioles, the visual acuity may 
remain at the 20/70 to 20/100 levels, 
as was true in patients 1, 2, and 3 
when they were initially examined. It 
appears, however, that the level of 
compensation may be precarious as 
evidenced by the sudden and pro- 
found decrease in visual acuity with a 
small further loss of arteriolar supply 
to the macula or with an increase in 
intraocular pressure. 


This work was supported in part by a grant 
from Research to Prevent Blindness, Inc., and by 
grant P15-EY00342 from the National Eye Insti- 
tute to Matthew D. Davis, MD. 
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‘Ischemia of Ciliary Arterial 


“ Circulation From Ocular Compression 
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Lee М. Jampol, MD; Michael Goldbaum, MD; Michael Rosenberg, MD; Robert Bahr, MD 


ө Two patients developed unilateral 
central retinal artery and posterior ciliary 
artery occlusions related to ocular com- 
pression during general anesthesia. One 
patient had evidence of extensive choroi- 
dal ischemia with diffuse hypopigmenta- 
tion, pigmentary mottling of the posterior 
pole, and disc edema. Electroretinography 
showed diminution of the A and B waves. 
The other patient showed patchy cho- 
roidal ischemia with subsequent devel- 
opment of wedge-shaped areas of pig- 
mentary atrophy and mottling in the 
midperiphery. Iridocyclitis and prolonged 
hypotony were also present. Retinal and 
posterior ciliary artery occlusion (perhaps 
at the level of the ophthalmic artery) can 
occur as a result of ocular compression 
by a face mask or an improperly posi- 
tioned headrest. Systemic hypotension is 
a factor in many cases. Proper position- 
ing of the head on an adequate headrest 
and avoidance of ocular compression will 
prevent the occurrence of retinal and 
choroidal occlusion during general anes- 
thesia. 

(Arch Ophthalmol 93:1311-1317, 1975) 





CIS of the posterior cili- 
ary arteries can produce choroi- 
dal ischemia. In monkeys, interrup- 
tion of the posterior ciliary arteries 
produces wedge-shaped or geographic 
chorioretinal lesions'? similar to 
those observed in patients'*" with 
temporal arteritis, carotid vascular 
disease, collagen disease, trauma, 
phycomycosis, and after photoccagu- 
lation for proliferative sickle cell 
retinopathy. This report describes 
two cases of unilateral choroidal and 
retinal ischemia resulting from inad- 
vertent ocular compression during 
general anesthesia. The  ophthal- 
moscopie, angiographic, and elec- 
trophysiologic features of this pre- 
ventable complication of anestaesia 
are described. 


REPORT OF CASES 


Case 1.—A 48-year-old diabetic hyper- 
tensive woman was admitted to the Uni- 
versity of Illinois Hospital on Aug 19, 1974, 
with a three-month history of pain and 
weakness of the lower extremities. Her 
blood pressure was 130/98 mm Hg. The 
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fasting blood glucose level was 160 mg/100 
ml; results of other chemical analyses of 
the blood were normal. An electrocardio- 
gram showed an old anteroseptal myocar- 
dial infarction. Myelography showed spi- 
nal compression at L4-5. On Aug 28, the 
patient had a lumbar laminectomy while 
under general anesthesia. Premedication 
included 10 mg of diazepam and 0.4 mg of 
atropine sulfate. Anesthesia was induced 
with 250 mg of 2.5% thiopental sodium. Af- 
ter orotracheal intubation, anesthesia was 
maintained with nitrous oxide and halo- 
thane. The patient was placed in a prone- 
kneeling position on the operating table 
and her head was supported by a dough- 
nut-shaped roll of sheets. The blood pres- 
sure at this time dropped from 120/80 mm 
Hg to 80/70 mm Hg. Halothane adminis- 
tration was stopped, and the pressure re- 
turned to 100/80 mm Hg during the next 
two to three minutes. The halothane ad- 
ministration was reinstituted. Twenty 
minutes later, the blood pressure dropped 
to 80/60 mm Hg and again responded to 
temporary discontinuation of the halo- 
thane. The entire procedure lasted 3% 
hours and was otherwise uncomplicated. 
At the completion of surgery, the patient’s 
left eyelid was edematous. When the pa- 
tient awakened several hours later, she 
complained of decreased vision in this eye. 
Examination of the left eye showed no 


light perception. Lid edema and conjuncti- . 


val chemosis were present. The extraocular 
motility was normal. The pupil did not 
react to light directly, but did react con- 
sensually. Ophthalmoscopic examination 


showed retinal edema, with a cherry-red sæ 
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spot in the macula. The retinal arterioles 
were dilated. The disc was edematous. 
Acetazolamide was administered intrave- 
nously, and intermittent inhalation of a 
mixture of 95% oxygen (0,) and 5% carbon 
dioxide (CO,) was instituted. Examination 
the next morning showed a best corrected 
vision of 20/25 in the right eye, with no 
light perception in the left eye. The retinal 
and dise edema had increased and several 
retinal hemorrhages were seen (Fig 1). On 
Sept 3, severe retinal arteriolar attenua- 
tion was present in the left eye. There was 
less retinal edema, and early diffuse pig- 
ment mottling was visible throughout the 
posterior pole. Photopic and scotopic elec- 
troretinographic (ERG) measurements in 
the left eye showed a minimal response 
(less than 50uv) with reduction of both 
A and B waves. The ERG determinations 
were normal in the right eye (greater than 
325v). 

On Oct 15, examination showed no light 
perception in the left eye. A small left 
exotropia was present. Intraocular pres- 
sure by applanation tonometry was 15 
mm Hg in the right eye and 13 mm Hg in 
the left eye. The fundus of the right eye 
showed slight hypertensive arteriolar nar- 
rowing and a few cotton-wool spots. The 
fundus of the left eye showed noticeable 
optie atrophy with arteriolar attenuation 
(Fig 2). There was macular and peripap- 
illary retinal and preretinal fibrosis. A 
diffuse loss of retinal pigment with areas 
of pigmentary mottling and focal hyper- 
pigmentation were present in the posterior 
pole. Fluorescein angiography of the left 
eye showed very delayed filling of the reti- 
nal and choroidal circulations. Fluores- 
cence was first noted in the retinal and 
choroidal vessels 22 seconds after injection. 
Retinal venous filling was not completed 
until 40 seconds after injection. (In the 
right eye, retinal and choroidal fluores- 
cence was visible at 14.9 seconds and the 
retinal venous phase was complete at 20.7 
seconds.) Angiography also showed pig- 
mentary mottling and retinal arteriolar at- 
tenuation (Fig 3). The pigmentary changes 
extended from the disc in all directions to a 
sharp anterior margin in the region of the 
vortex veins (Fig 4 and 5). The pigment 
epithelium anterior to this line appeared 
normal. 

Case 2.—A 60-year-old man, who had had 
two previous operations for cervical 
spondylosis, developed bilateral lower ex- 
tremity weakness and was admitted to the 
Veteran's Administration Hospital, West 

` Haven, Conn. His medical history included 
chronic obstructive pulmonary disease 
with cor pulmonale. On Feb 13, 1972, a C3-5 
posterior laminectomy was performed. The 
patient was placed in the prone position, 
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Fig. 1.—Left eye of patient 1 one week after laminectomy. Red-free photograph shows 
disc edema, retinal hemorrhages, and macular edema with cherry-red spot (arrow). 


Fig 2.—Left eye of patient 1 seven weeks after laminectomy. Optic atrophy, retinal ar- 
teriolar attenuation, and retinal fibrosis are present. Granular hyperpigmentation is seen 
throughout posterior pole, especially in macula. 
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Fig 3.—Fluorescein angiography of pa- 
tient 1 demonstrates delayed filling of reti- 
nal and choroidal circulations and diffuse 
pigmentary mottling. Peripapillary area 
appears hypofluorescent related to poor 
filling of choriocapillaris. 


with his head on a horseshoe headrest. At 
the onset of the four-hour operation, care 
was taken that no direct pressure was ap- 
plied to the eyes. Approximately 1,100 ml 
of blood was lost during the operation, re- 
quiring the transfusion of two units of 
blood, but no hypotension was detected. 

Seven hours postoperatively, periorbital 
and malar swelling and conjunctival che- 
mosis were noted in the right eye. Oph- 
thalmologic examination the next morning 
showed no light perception in the right 
eye. Extraocular motility was normal. The 
right pupil was amaurotic. Ophthalmo- 
scopic examination showed macular edema 
with a cherry-red spot. The disc was hy- 
peremic but not edematous, and the arte- 
riolar circulation appeared normal. On Feb 
19, a nongranulomatous iridocyclitis was 
present in the right eye and was treated 
with topically applied steroids and dilata- 
tion. The iritis recurred several times dur- 
ing the next two weeks. Five weeks post- 
operatively, the patient's vision was 20/20 
in the left eye and there was no light per- 
ception in the right eye. Trace flare and 
cells were still present in the right anterior 
chamber. Intraocular pressure was 8 mm 
Hg in the right eye and 13 mm Hg in the 
left eye. Ophthalmoscopie examination 
showed right optic atrophy with noticeable 
arteriolar narrowing. Wedge-shaped areas 
of retinal pigment epithelial depigmenta- 
tion and mottling were noted throughout 
the fundus. 

Examination on Nov 4, 1974 showed no 
light perception in the right eye. The ante- 
rior segments were normal with no iris at- 
rophy or rubeosis present. Gonioscopy was 
normal. Intraocular pressure was 12 mm 
Hg in the right eye and 18 mm Hg in the 
left eye. The right dise was atrophic and 
the arterioles attenuated (Fig 6). There 
was pigmentary mottling in the macula. 
The entire fundus showed a diffuse loss of 
pigment with choroidal sclerosis. In addi- 
tion multiple wedge-shaped areas of pig- 
ment epithelial atrophy and mottling with 
irregular hyperpigmentation were present 
(Fig 7 through 9). Some of these areas ex- 
tended to the ora serrata. Choroidal vessels 
within these areas appeared yellowed. The 


left fundus was normal, except for a few 


Fig 4.—Diffuse pigmentary mottling is 
also seen in midperiphery (patient 1). Sev- 
eral choroidal vessels are ''yellowed."' 
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drusen in the macula. Fluorescein angiog- 
raphy of the wedgé-shaped areas showed 
pigment epithelial mottling with “window” 
defects. Several areas of nonperfusion of 
the choriocapillaris were seen with late 
leakage of fluorescein into these areas 
(Fig 9). 


COMMENT 


Occlusion of the central retinal 
artery related to compression of the 
eye during general anesthesia is well 
documented. Givner and Јаҝе* de- 
scribed four patients on whom the 
face mask used to administer the an- 
esthetic agent compressed one eye 
during the operative procedure, re- 
sulting in central retinal artery occlu- 
sion. Decreased ocular perfusion re- 
lated to systemic hypotension was 
thought to be a factor in two of the 
four cases. Disc edema was not de- 
scribed. Two of the four eyes devel- 
oped diffuse retinal pigment epithe- 
lial changes, which suggests that 
choroidal ischemia occurred as well. 
Hollenhorst and associates described 
eight patients who had unilateral ret- 
inal arterial occlusions during general 
anesthesia for neurosurgical proce- 
dures.’ The patients were operated on 
while in the sitting or prone position 
and had apparent compression of the 
eye by the headrest during the oper- 
ation. Only two of the eight patients 
had systemic hypotension. After sur- 
gery, most of the patients demon- 
strated an afferent pupillary defect, 
unilateral lid edema, proptosis, im- 
paired extraocular motility, and 
macular edema, often with a cherry- 
red spot. Optic atrophy and arteriolar 
attenuation developed over several 
weeks. Three of the less severely af- 
fected patients showed a substantial 
return of vision. Three of the patients 
had some disc edema, and the subse- 
quent development of diffuse pigmen- 
tary stippling throughout the fundus 
was noted in two cases. The authors 
were able to produce a similar central 
retinal artery occlusion in monkeys 
by lowering systemic arterial pres- 
sure while simultaneously compress- 

ing the eye. 

' Several additional reports of ret- 
inal ischemia apparently related 
to compression of the eye have ap- 
peared.*'- Systemic hypotension 
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Fig 5.—Top, Anterior margin of pigmentary irregularity (arrows) is seen just anteriorto . 
vortex veins in patient 1. Bottom, Fluorescein angiogram of area shows posterior loss of 


pigment with granular hyperpigmentation. 
ЫШ 
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Fig 6.—Right eye, of patient 2. Optic 
atrophy and retinal arteriolar attenuation 
are seen. 


appeared to be a factor in some of 
these cases. Noticeable retinal pig- 
mentary changes were present in the 
case reported by Amalric* and in the 
two cases described by Carr and Sie- 
gel" as having unilateral "retinitis 
pigmentosa” secondary to ophthalmic 
artery occlusion. 

Both our patients developed central 
retinal artery occlusions during lami- 
nectomies under general anesthesia. 
Compression of the eye by a sheet roll 
(ease 1) or a headrest (case 2) seemed 
responsible. Patient 1 had two epi- 
sodes of systemic hypotension during 
the procedure. Certainly during all 
general or local anesthesia cases, care 
must be taken to avoid compression 
of the eyes. Hollenhorst et al* have 
described a modified headrest to 
avoid this complication in patients 
undergoing anesthesia in the sitting 
or prone position. 

Particularly interesting features 
Y Xl noted in our patients were the devel- 
opment of diffuse retinal pigment 
epithelial changes in both patients 
and the disc edema in case 1. Occlu- 
sion of the posterior ciliary arteries in 
monkeys results in white chorioreti- 
nal lesions'? in the midperiphery and 
posterior pole. These lesions are 
frequently triangular, geographic, 
or wedge-shaped, and correspond to 
areas of pigment epithelial and outer 
retinal layer infarction. Hyper- 
pigmentation or hypopigmentation 
with pigmentary mottling subse- 
quently develops in these areas. 
The appearance of the pigmentary 
changes in case 2 is strikingly similar 
to these lesions. Similar wedge- 
shaped areas of pigmentary abnor- 
mality occur in patients with orbital 
рһусотусозіѕ? and systemic vascular 
diseases* and after photocoagulation 
of sickle cell retinopathy.’ It is likely 





Fig 7.—Fundus drawing demonstrates lo-- 
cation of wedge-shaped areas of choroidal 
ischemia in patient 2. Fine dots represent 
pigmentary mottling. Large dots represent 
more extensive atrophy with pigment 
clumping. 
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` e thať these pigmentary changes result 


Fig 8.—Fundus photograph of patient 2 
shows irregular area of pigmentary loss 
and mottling corresponding to area at 
6:30-o'clock position in Fig 7. 


from posterior ciliary artery occlu- 
sions. Occlusion of localized areas of 
choriocapillaris described in associa- 
tion with hypertension,” renal dis- 
ease,” and Goodpasture syndrome'* 
results in small atrophic lesions 
(Elschnig spots) that appear quite 
different. 

In case 2, several of the wedge- 
shaped areas extended to the ora ser- 
rata. Since the patient developed iri- 
docyclitis and hypotony in the in- 
volved eye, it is likely that the 
circulation to the iris and ciliary body 
were involved, as well as the choroidal 
circulation. The retinal pigment epi- 
thelial changes in case 1 extended 
from the disc to a sharp margin just 
anterior to the equator. The reduction 
of the A and B waves of the ERG in 
this patient is additional evidence 
that both the retinal and choroidal 
circulation were occluded. Retinal ar- 
teriolar occlusion results in a selective 
diminution of the B wave. The 
simultaneous delayed filling of the 
retinal and choroidal circulations in 
this patient (Fig 3) suggests that the 
site of obstruction may have been the 
ophthalmic artery. The sparing of the 
retinal pigment epithelium anterior 
to the equator may be the result of 
adequate perfusion of the anterior 
ciliary arteries, perhaps through col- 
laterals from the external carotid sys- 
tem. The absence of iridocyclitis and 
subsequent hypotony in this eye also 
suggests that adequate anterior cil- 
iary circulation was present. 

Hayreh and Baines” frequently ob- 
served disc edema and optic atrophy 
after occlusion of posterior ciliary ar- 
teries in monkeys. Recently, Ander- 
son and Davis? have suggested that 
occlusion of the posterior ciliary circu- 
lation alone is not sufficient to cause 
"ischemic papillitis." They postulated 


Fig 9.—Fluorescein angiogram of area 
seen in Fig 8 showing hyperfluorescence 
related to loss of pigment and late staining 
of areas of nonperfusion of choriocapil- 

eS aris (arrows). 
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that collaterals must be occluded as 
well. The dise edema in our first pa- 
tient may be the result of compres- 
sive occlusion of the pial and episcle- 
ral collaterals, as well as the retinal 
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posterior ciliary artery: I. Effects on choroidal 
circulation. Br J Ophthalmol 56:719-735, 1972. 

2. Hayreh SS, Baines JAB: Occlusion of the 
posterior ciliary artery: II. Chorioretinal lesions. 
Br J Ophthalmol 56:736-753, 1972. 

3. Anderson DR, Davis EB: Retina and optic 
nerve after posterior ciliary artery occlusion. 
Arch Ophthalmol 92:422-426, 1974. 

4. Amalric P: Acute choroidal ischaemia. 
Trans Ophthalmol Soc UK 91:305-322, 1971. 

5. Foulds WS, Lee WR, Taylor WOG: Clinical 
and pathological aspects of choroidal ischaemia. 
Trans Ophthalmol Soc UK 91:323-341, 1971. 

6. Bullock JD, Jampol LM, Fezza AJ: Two 
cases of orbital phycomycosis with recovery. Am 
J Ophthalmol 78:811-815, 1974. 

7. Goldbaum MH, Galinos SO, Apple D, et al: 
Acute choroidal ischemia as a complication of 
photocoagulation. Arch Ophthalmol, to be pub- 
lished. 

8. Givner I, Jaffe N: Occlusion of the central 


and posterior circulations. Our second 
patient showed only patchy choreidal 
ischemia and had no disc edema. Ade- 
quate cireulation to the optic disc was 
apparently present. 


References 


retinal artery following anesthesia. Arch Oph- 
thalmol 43:197-201, 1950. 

9. Hollenhorst RW, Svien HJ, Benoit CF: Uni- 
lateral blindness occurring during anesthesia for 
neurosurgical operations. Arch Ophthalmol 
52:819-830, 1954. 

10. Slocum HC, O'Neal KC, Allen CR: Neuro- 
vascular eomplications from malposition on the 
operating table. Surg Gynecol Obstet 86:729-734, 
1948. 

11. Gillan JG: Two cases of unilateral blind- 
ness follewing anaesthesia with vascular hypo- 
tension. Can Med Assoc J 69:294-296, 1953. 

12. Gavio CA, Cabanne GR, Rey H: Ceguera 
unilatera. postanestesia general. Arch Oftalmol 
B Aires 37:265-267, 1962. 

18. Carr RE, Siegel IM: Unilateral retinitis 
pigmentcsa. Arch Ophthalmol 90:21-26, 1973. 

14. Jayam AV, Hass WK, Carr RE, et al: Sat- 
urday night retinopathy. J Neurol Sci 22:413-418, 
1974. 

15. Klien BA: Ischemic infarcts of the choroid 


This investigation was supported in part by 
postdoctoral fellowship 1-F22-HL00812-01 from 
the National Institutes of Health. 

Gerald Fishman, MD, performed the electro- 
retinography. Bruce Busse and Ken Kostuk pro- 
vided photographic assistance. Mare Rose, MD, 
assisted with the clinical care of patient 1. 

. 


(Elschnig spots). Am J Ophthalmol 66:1069-1074, 
1968 


16. Jampol LM, Lahav M, Albert DM, et al: 
Ocular clinical findings and basement membrane 
changes in Goodpasture’s syndrome. Am J Oph- 
thalmol 79:452-463, 1975. 

17. Fujino T, Hamasaki DI: The effect of oc- 
cluding the retinal and choroidal circulations on 
the electroretinogram of monkeys. J Physiol 
180:837-845, 1965. 

18. Buettner Н, Machemer R, Charles S, et al: 
Experimental deprivation of choroidal blood 
flow. Am J Ophthalmol 75:948-952, 1973. 

19. McLeod D, Hayreh SS: Occlusion of poste- 
rior ciliary artery: IV. Electroretinographic stud- 
ies. Br J Ophthalmol 56:765-769, 1972. 

20. MeLeod D: Electroretinal responses in ocu- 
lar vascular occlusions due to temporal arteritis. 
Br J Ophthalmol 57:921-934, 1973. 

21. Hayreh SS, Baines JAB: Occlusion of the 
posterior ciliary artery: III. Effects on the optic 
nerve head. Br J Ophthalmol 56:754-764, 1972. 





Ocular Compression—Jampol е® al 


any 
tion. 


posi 


ji 
"B 





*-*  Accommodative esotropia may prevent 

M achild from developing the skills necessary 
for competitive sports. Lack of binocular 

* single vision may affect school work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


. Phospholine Iodide 
' (echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...To help determine if there 
is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 


0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... |f there is a significant 
accommodative factor present, the con- 
tinued use of PHOSPHOLINE IODIDE 
alone is often sufficient for treatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
т"  modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 
If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


f Phospholine 
lodide 


(ECHOTHIOPHATE 
L^ IODIDE FOR OPHTHALMIC 
^ SOLUTION) 
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BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE" 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. 

Indications: 1. Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery 
is refused or contraindicated. Certain non-uveitic secondary types of 
glaucoma, especially glaucoma following cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle closure glaucoma, due to the possibility of 
increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 

Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence 
of adverse effects on the fetus or in the respiration of the neonate. 

2. Succinylcholine should be administered only with great caution, if 
at all, prior to or during general anesthesia to patients receiving anti- 
cholinesterase medication because of possible respiratory or cardio- 
vascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time under- 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1.Gonioscopyis recommended prior toinitiation of therapy. 

2. Where there is a quiescent uveitis or a history of this condition, 
anticholinesterase therapy should be avoided or used cautiously be- 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber 
with its extensive absorption area. The hands should be washed im- 
mediately following instillation. 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary inconinence, diarrhea, profuse sweating, muscle weakness, 
respiratory di'ficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, 
the wearing cf respiratory masks, and frequent washing and clothing 
changes may be advisable. 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and 
other disorders that may respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to ophthalmic 
surgery only as a considered risk because of the possible occurrence 
of hyphema 
Adverse Reactions: 1. Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, browache, induced myopia 
with visual blurring may occur. 

2. Retinal detachment has been reported occasionally. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 
they may rupture or break free into the aqueous. Regular examina- 
tions are advisable when the drug is being prescribed for the treat- 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under anticholinesterase 
therapy have been reported; routine examinations should accompany 
prolonged use. 

7. Paradoxical increase in intraocular pressure may follow anti- 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 
artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 
dispensing O 03% solution; 3.0 mg. package for 0.06% solution; 

6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% 
solution. Also contains potassium acetate (sodium hydroxide or acetic 
acid may have been incorporated to adjust pH during manufacturing), 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated 
sodium phosphate. 
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Show your problem patient 
the simple solution to lens care 


The patient who complains about 
contact lens discomfort may actually 
have a case of neglected lenses. His 
indifference to cleaning and soaking 
can quickly lead to contamination and 
irritation. Fortunately, you have new 
One Solution? to recommend. 

And it does it all. 

One Solution works first as a 
wetting solution. Its new formulation 
actually enhances wetting for even 
greater patient comfort. One Solution 
also acts as a soaking solution for 
hygienic storage of lenses. And 
finally, it cleans lenses effectively 
when used daily. One Solution is the 
entire answer for some patients. 

For others with persistent cleaning 


problems, you may want to recom- 
mend Gel=Clean.® It effectively 
removes the build-up of tenacious 
film, cosmetics and tear residue. 
Lenses sparkle again. 

Now, even the casual approach to 
contact lens care provides comfort 
and safety. And because Barnes-Hind 
contact lens care products are 
recommended more often than any 
other brand, you can be sure that 
One Solution is the best solution to 
specify when your patient won't 
use two or three. 


Barnes-Hind Ophthalmic Products 
Division of Barnes-Hind Pharmaceuticals, Inc. а 
895 Kifer Road hi 


Sunnyvale, California 94086 [] 
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Pupillary Hemiakinesia 


in Suprageniculate Lesions 


Gerhard W. Cibis, MD; Emilio C. Campos, MD, Elfriede Aulhorn, MD 


* An objective method of registering 
the pupillomotor threshold was utilized to 
demonstrate pupillary hemiakinesia (Wer- 
nicke hemianopic phenomenon) in five 
patients with homonymous hemianopsia 
due to lesions above the lateral gen- 
iculate body. The results show that Wer- 
nicke hemianopic pupillary response is of 
no diagnostic value in differentiating 
between proximal lesions and those distal 
to the lateral geniculate body. 

(Arch Ophthalmol 93:1322-1327, 1975) 


pure hemiakinesia is the lack 
of a pupillary reaction in the 
blind part of a visual field while it is 
maintained in the seeing portion. 
Heddaeus' (1880) and  Wilbrand* 
(1881) were the first to describe the 
phenomenon clinically. On the basis 
of anatomy, Wernicke’? theorized that 
pupillary hemiakinesia would be 
found only in lesions situated ante- 
rior to the lateral geniculate body 
since the pupillary fibers leave the op- 
{їс tract at this level. 

Since the theoretical description of 
Wernicke, considerable effort has 
gone into making this sign clinically 
useful At first its existence was 
doubted by those who thought pupil- 
lary response was mediated solely by 
the macula. Nevertheless, it was 
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demonstrated by others*? and, on the 
basis of Wernicke's theory, it is listed 
in textbooks"? as a test to differ- 
entiate pregeniculate from  post- 
geniculate homonymous hemianopsia. 

Walker" examined patients with 
lesions situated anterior as well as 
posterior to the lateral geniculate 
body and demonstrated pupillary 
hemiakinesia in both. He concluded 
that the hemianopic pupillary reac- 
tion had no topical diagnostic values. 
Frydrychowicz and Harms" and 
Harms'?^?* combined static perimetry 
and pupillometry and came to the 
same conclusion. Their work has sub- 
sequently been supported by other 
authors.'?" In all of these investiga- 
tions, determination of the pupillary 
response was subjective. Because of 
the well-known difficulties inherent in 
subjective pupillometry, the opinions 
of Walker and Harms found little 
support as opposed to the scheme pro- 
posed by Wernicke. 

An objective method of registering 
the pupillary response that can be ap- 
plied perimetrically has recently been 
developed." Utilizing this technique, 
Harms et al? examined three pa- 
tients and  substantiated earlier 
claims. In view of the lack of credence 
given the observations of Walker and 
subsequently those of Harms, we de- 
cided to investigate the question of 
pupillary hemiakinesia in suprage- 
niculate lesions by recording the pu- 
pillary responses with the Heidelberg 
pupillograph.”* 


SUBJECTS AND METHODS 


The pupillary reaction was registered 


—— — ee ee 2: d -— 


utilizing the Heidelberger pupillograph. 
This device is a modification by Alexan- 
dridis of the technique of infrared pu- 
pillography first described by Matthes.* 

Infrared light that does not cause a pu- 
pillary response is directed onto the eye. 
The iris reflects the infrared light while 
the pupil does not. A silicium photoelement 
placed in front of the eye picks up the re- 
flected light and converts it linearly into a 
voltage current, which is fed into a direct 
current preamplifier, and from there into 
an oscillograph or a computer of average 
transients (CAT). The pupillary response, 
obtained either directly or via the CAT, is 
photographed on the oscilloscope with a 
camera with the use of paper film. The 
light source used to elicit the pupillary re- 
action is monitored simultaneously on a 
second channel of the oscillograph. This al- 
lows an exact correlation of the time ele- 
ments of light stimulus and pupillary re- 
sponse. 

The Heidelberg pupillograph, a small 
capsule containing both the infrared light 
source and silieium photoelement, was 
strapped in front of one eye of the subject. 
The other eye was occluded. The subjects 
looked through an opening in the capsule, 
which allowed a perimetric examination of 
the direct pupillary reaction up to 15° to ei- 
ther side of fixation. The subjects were 
seated at a perimetric bowl. Varying back- 
ground illumination, ranging from zero to 
3.2 cd/sq m, was used. When 0 cd/sq m was 
used, patients were dark adapted for 45 


1 


minutes. The light stimulus was a nig 


arc lamp with mechanical shutter, giving a 
square light pulse of 100 msec in durati@n. 
Size of the test stimulus was 63' of arc. 
Maximum intensity of the stimulus was 80 
cd/sq m measured at the surface of the pe- 
rimeter. Intensity could be reduced in 
steps of one-tenth log unit with neutral' 
density filters. 

The stimulus, 100 msec duration, was 
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Fig 1.—Right inferior quadrantanopsia in a 64-year-old man (patient 1) with occipital war injury. Pupillogram shows hemiakinesia in 


each eye. 


presented every three seconds for 50 times 
in succession. The pupillary responses were 
averaged by the CAT. The averaged re- 
sponse was photographed from the oscil- 
lograph screen. Threshold was defined as 
that intensity stimulus that just produced 
a noticeable response in the summation of 
50 successive stimuli while one-tenth log 
less light failed to show a response. 
Pupillomotor threshold was determined 
statically in the seeing portion of the vi- 
sual field. The same stimulus was then pre- 
'sented to the equivalent retinal location in 
the scotoma of the same eye and the pupil- 
lary reaction, if present, was recorded. If 
no reaction was present, the pupillomotor 
threshold in the scotomatous area was de- 
termined. The threshold determination in 
the seeing area was then repeated to in- 
sure that there had been no change in ex- 
erimental conditions. The difference in 
the pupillomotor threshold between seeing 
and hemianopic areas of each eye was 
thereby documented. 
We examined five patients who had neu- 
rological evidence of exclusively posterior 
*lesions. Three had occipital war wounds. 
Two had had cerebrovascular accidents. 
Optic dises in all patients appeared normal 
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and were documented with color photo- 
graphs. 

On the day of pupillographic examina- 
tion static and kinetic perimetry were also 
performed. A standard background of 3.2 
ed/sq m was used. Static perimetry was 
carried out in the zero meridian using a 
white test stimulus light 10’ of are in 
diameter. 


RESULTS 


Patient 1, a 64-year-old man, had 
normal vision until 1944 when he was 
wounded in the left occiput by a gre- 
nade splinter. He suffered a depressed 
skull fracture with injury to the left 
occipital cortex. At the time of our ex- 
amination he had normal fundi and 
optic discs. Visual acuity was 20/20 
OD and 20/30 OS best corrected. Vi- 
sual fields showing a right homon- 
ymous inferior quadrantanopsia are 
reproduced in Fig 1. Beneath each vi- 
sual field the pupillogram of the 
seeing and scotomatous area of each 
eye is depicted. With a background il- 
lumination of 1.5 cd/sq m no,pupillary 


response occurred in either the seeing 
or blind portions of the retina to a 
test stimulus of 25 ed/sq m. With a 
test stimulus of 80 cd/sq m a distinct 
pupillary reaction occurred in the nor- 
mal and failed to occur in the sco- 
tomatous area of each eye. It is im- 
portant to note that there was no 
difference in the pupillary reactions 
whether the scotoma was in the na- 
sal or temporal retina. This demon- 
strates that pupillary hemiakinesia is 
not due to any difference in the pupil- 
lomotor sensitivity between temporal 
and nasal retinal halves. 

Patient 2, a 55-year-old man, was 
wounded in 1944 by a grenade frag- 
ment to the occiput. Optic discs and 
fundi were normal. Visual acuity was 
20/20 OU. The visual field loss, which 
had remained unchanged since the 
original injury, consisted of ho- 
monymous  paracentral scotomatà 
five degrees in diameter, which split 
the macula in each eye. Fields and pu- 
pillograms are shown in Fig 2. With 
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Fig 2.—Left homonymous paracentral scotoma due to occipital injury. Pupillogram shows hemiakinesia in each eye. 


the same intensity stimulus that elic- 
ited a distinct pupillary threshold re- 
sponse in the seeing portion, no reac- 
tion was obtained in the blind area of 
either eye. Again the symmetrical 
lack of pupillary reaction in the sco- 
toma, whether in nasal or temporal 
retina, is noteworthy. 

Patient 3, age 53, was a fighter pi- 
lot in World War II and had normal 
eyesight until Jan 1, 1973, when he 
suddenly became unable to see ap- 
proaching traffic in the opposite lane. 
At that time, the patient suffered 
from overweight and hypertension, 
both of which have subsequently been 
controlled. He has had angina attacks 
since 1968. The first ocular examina- 
tion on Jan 10, 1978, revealed a visual 
acuity of 20/15 OD and 20/20 OS 
without correction. Optic discs were 
normal. The fundi showed evidence 
of hypertensive retinopathy. Visual 
fields revealed a paracentral left ho- 
monymous hemianopsia. At the time 
of this investigation the hypertensive 
fundus changes had regressed. Disc, 


acuity, and visual fields remained un- 
e. : 


e 
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changed. Figure 3 shows the fields of 
both eyes and the pupillogram of the 
right eye. A test stimulus intensity of 
20 ed/sq m was subthreshold in both 
the blind and seeing retina. Twenty- 
five candela per square meter ob- 
tained a threshold reaction in the 
seeing portion and no reaction in the 
blind portion of the right eye. In- 
creasing test stimulus intensities of 
31 ed/sq m, 40 cd/sq m, 50 cd/sq m, 
and 62 cd/sq m accentuated the pupil- 
lary response in the seeing portion 
without obtaining any response in 
the equivalent area of the scotoma. A 
pupillary threshold reaction was ob- 
tained in the blind retina with a test 
stimulus intensity of 80 cd/sq m. This 
threshold reaction was presumably 
due to scattered light and showed the 
small range of test stimulus inten- 
sity, one-half log unit, in which pupil- 
lary hemiakinesia could be demon- 
strated in this patient under these 
experimental conditions. The exact 
difference in threshold between 
seeing and blind (scattered light?) 
retina depends on the background il- 


lumination (retinal adaptation), reti- 
nal location, size of test stimulus, and 
size of visual field defect within which 
one is testing. 

Patient 4, a 58-year-old man, had 
no history of visual complaints prior 
to undergoing general anesthesia for 
a cholecystectomy on Feb 15, 1972. On 
awakening the patient noted double 
vision and blindness in the left visual 
field. Ophthalmic examination re- 
vealed normal fundi and papillae. 


Acuity was 20/20 OU with correction.. 


A left homonymous hemianopsia was 
present. Neurologic diagnosis was 
vascular occlusion at the time of sur- 
gery. Both visual fields and the pu- 
pillogram of the right eye are shown 
in Fig 4. The threshold pupillographic 
reaction for the seeing retinal hal 

with two different background illumi- 
nations is reproduced. The threshold 
stimulus intensity in the seeing por- 
tion with a background of 0.32 cd/sq 
m was 80 cd/sq m. In darkness after 


appropriate adaptation it was 25. 


cd/sq m. In either case no reaction 
was obtained from the scotomatous 
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at varying loci. 


area of the retina. This demonstrates 
the dependence of the exact threshold 
stimulus intensity on the background 
illumination. Pupillary hemiakinesia 
can, however, be demonstrated in ei- 
ther circumstance. 

Patient 5, age 53, received a gre- 
nade fragment to the left temporo- 
parietal area on Sept 27, 1942. Subse- 
quently the patient suffered from 
seizures and deafness in the left ear. 
A generalized mental slowness and 
right homonymous upper quadrant- 
anopsia were his only other neuro- 
logic symptoms. Visual acuity was 
20/20 OU, and optic disc and fundi 
were normal. The visual fields of both 
eyes and pupillograms of the right 
eye under different test conditions 
are shown in Fig 5. Of interest is that 
at a retinal location five degrees to ei- 
ther side of fixation, pupillary hemi- 
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Fig 5.—Right homonymous upper quadrantanopsia. Pupillogram shows threshold reactions with different levels of retinal adaptation 


akinesia was present when a back- 
ground of 3.2 cd/sq m was used. With 
a background of 0.32 cd/sq m at the 
same loci, the threshold for seeing 
and blind retina is the same. With 
this background illumination (0.32 
ed/sq m), а more peripheral retinal lo- 
eation is needed to again demon- 
strate the existence of pupillary 
hemiakinesia. This illustrates the 
need for proper test conditions and 
emphasizes the value of static peri- 
metric threshold determination in 
studying pupillary hemiakinesia. 


COMMENT 


By combining infrared pupillome- 
try and static perimetry, we have 
been able to verify a difference in 
the pupillomotor threshold between 
seeing and blind areas of the retina 
of the same eye in patients having a 


homonymous hemianopsia due to le- 
sions that clinically appear to lie 
above the lateral geniculate body. 
This demonstrates that Wernicke’s 
hemianopic pupillary response can be 
elicited but that it has no value as a 
diagnostic sign to differentiate be-. 
tween lesions lying proximal or distal 
to the lateral geniculate body. 

Test light stimulus intensities at 
which pupillary hemiakinesia can be 
demonstrated are limited to values at 
or near the pupillomotor threshold. It 
was the application of threshold de- 


termination, a basic principle off; 


static perimetry, to pupillographg, 
which allowed Frydrychowicz and 
Harms” to make their observation re- 
garding the existence of pupillary 
hemiakinesia in all scotomata. In this , 
way they were able to circumvent the 
misleading effect of stray light. 
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Walker" achieved the same end by 
using two balanced lights, one of 
which was turned off at the same mo- 
ment the other was turned on. 

In this study we were able to fur- 
ther improve on the problem of scat- 
tered light through the use of a CAT. 
By summating and averaging re- 
peated stimuli it is possible to im- 
prove the resolution of the pupillomo- 
tor threshold. Harms et al? showed 
that this objective method of pupillo- 
metric registration was 20 times as 
sensitive as the subjective determina- 
tion in the same patient. A further 
advantage of the CAT is that it aver- 
ages out random noise and hippus 
(spontaneous pupillary unrest) that is 
independent of the light stimulus and 
cannot, when observed subjectively, 
be separated from the weak pupillary 
reactions to threshold light stimulus 
intensities. 

Harms and other authors depended 
heavily on the quality of the observed 
réaction in subjectively determining 
whether it was a true response or 
spontaneous movement. The objec- 
tive, more sensitive method of pupil- 
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lomotor threshold determination used 
in this investigation confirms the ex- 
istence of pupillary hemiakinesis in 
homonymous field defects that seem 
clinieally to be due to lesions limited 
to the suprageniculate visual path- 
ways. It made no difference whether 
the scotomata were in the nasal or 
temporal halves of the retina. This 
shows that the pupillary hemiakinesia 
is not dependent on a difference in 
pupillomotor sensitivity of the nasal 
or temporal retina. 

A number of speculative sugges- 
tions have been offered to explain 
these findings,'** which merit future 
investigation. It seems unlikely that 
the basic anatomy of the pupillary 
light reflex path needs revision since 
so many observations over so many 
years have combined in support of the 
present concepts. However, transyn- 
aptic degeneration as described by 
van Вигеп°° could occur. This might 
be either retrograde across the gen- 
iculate synapse or into the pretectal 
area from the neocortical visual sys- 
tem.” The influence of the duration of 
the visual deficit on the pupillary 
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hemiakinesia needs to be investi- 
gated. The most recent lesion in our 
patients occurred eight months prior 
to examination. An inhibitory influ- 
ence of higher lesions on the mesen- 
cephalon* or damage to efferent fi- 
bers to the retina can be postulated. 
Neuropathological pupillographie cor- 
relations need to be made. 

Of further consideration is that we 
may be dealing with pupillary hemi- 
hypokinesia rather than hemiakine- 
sia. That is, the response from blind 
hemiretina at higher intensities may 
not be due entirely to scattered light 
onto the seeing hemiretina. Perhaps a 
residual pupillary light reflex could be 
produced by stimulating the blind 
area of the retina? 

Our work offers no answers to these 
questions. We hope that this veri- 
fication of the existence of pupillary 
hemiakinesia in suprageniculate le- 
sions will stimulate interest in ex- 
plaining the phenomenon. 


Dr. Cibis was supported in part by Program 
Project grant N 50-3354 from the National Insti- 
tutes of Health. 


Jap J Clin Ophthalmol 24:517-523, 1970. 

21. Alexandridis E: Pupillographie: Anwen- 
dungsmüglichkeiten als objektive Untersu- 
chungsmethode der Netzhautsinnesfunktion. 
Heidelberg, Alfred Hüthig, 1971. 

22. Harms H, Aulhorn E, Ksinsik R: Die Er- 
gebnisse pupillomotorischer Perimetrie bei Seh- 
hirnverletzten und die Vorstellungen über den 
Verlauf der Lichtreflexbahn, in Dodt E, Schrader 
KE (eds): Die normal und die gestórte Pupillen- 
bewegung: Symposium, D.O.G. Bergmann, Mün- 
chen, 1973, pp 72-82. 

23. Matthes K: Über die Registrierung von 
Bewegungsvorgüngen mit dem lichtelektrischen 
Reflexionmesser. Klin Wochenschr 20:295-297, 
1941. 

24. Thompson HS: Discussion remark in Dodt 
E, Schrader KE (eds): Die normaleund die ges- 
törte  Pupillenbewegung. Symposium D.O.G. 
Bergmann, München, 1973, p 81. 

25. van Buren JM: Trans-synaptic retrograde 
degeneration in the visual system of primates. J 
Neurol Neurosurg Psychiatry 26:402-409, 1963. 

26. Szentagothai J: Die innere Gliederung des 
Oculomotoriuskernes. Arch Psychiatry 115:127- 
135, 1942. 

27. Sprague JM: Interaction of cortex and su- 
perior colliculus in mediation of visually guided 
behavior in the cat. Science 153:1544-1547, 1966. 


. 
Hemiakinesia—Cibis et al 1327 








DIAMOX ds | f i ex 
Diamox preserves the panorama "оина 7 


secretion of aqueous humor and thus intraocular pressure. wd 





*In chronic simple (open-angle) glaucoma and secondary glaucoma. 


Diamox-all forms 
Acetazolamide 


Before prescribing, consult package insert. 


Indications: Tablets and Paren- 
teral only: For adjunctive treatment 
of: edema due to congestive heart 
failure; drug-induced edema; centren- 
cephalic epilepsies (petit mal, un- 
localized seizures). All forms: Chronic 
simple (open angle) glaucoma, secon- 
dary glaucoma, and preoperatively in 
acute angle closure glaucoma where 
delay of surgery is desired in order 
to lower intraocular pressure. 

Contraindications: When sodium 
and/or potassium serum levels are 
depressed, in marked kidney and 
liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic 
acidosis. Long-term use in chronic 
noncongestiveangle closure glaucoma. 

Warning: Although teratogenic 
and embryocidal effects demonstrated 
in mice at more than ten times the 
equivalent therapeutic doses have not 
been e@idenced in humans, do not use 
DIAMOX in pfegnancy, especially 
during the first trimester, unless 
А ехресіеф benefits outweigh these 
Я Tod Раму effects. 


Precautions: Increasing the dose 
may increase drowsiness and pares- 
thesia and decrease diuresis. Adverse 
reactions common to all sulfonamide 
derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic 
purpura, hemolytic anemia, leuko- 
penia, pancytopenia, agranulocytosis. 
Early detection is advised and if such 
occur, discontinue drug and institute 
appropriate therapy. 

Adverse Reactions: Short-term 
therapy: (minimal) paresthesias, 
particularly a “tingling” feeling in the 
extremities; some loss of appetite, 
polyuria, drowsiness, confusion. 
Long-term therapy: An acidotic state 
may supervene usually corrected by 
bicarbonate. Transient myopia. 
Other: (occasional) urticaria, melena, 
hematuria, glycosuria, hepatic insuf- 


ficiency, flaccid paralysis, convulsions. 


5 Diamox Sequels add convenience to control 


..Acetazolamide Sustained Release Capsules 500 mg. b.i.d. 


Н 
“ 


=~ 
"= 


$ 
t 


P 





CARE 
Diamox Sequels’ Offer: 
Acetazolamide 
Simple b.i.d. Schedule Smooth, Round-the-Clock 125 mg./250 mg. Tablets 


Once-in-the-morning, Control ^ ; > 
once-in-the-evening regimen Continuous drug action ә КЕ 
reduces likelihood of skipped helps even out erratic peak- Acetazolamide Sustained Release Capsules 
doses. pressure periods. 4:200 mg. b.i.d. 
ffolo ed Therapeutic And DIAMOX Acet- ip 
Efféct " azolamide does not interfere Sodium кешине ор ads 
pH to approximately 9.2 


Sustained release of med- with the activity of miotics 
or other topicals. In fact, it The First 


, ication achieves continuous Family of 
drug action to effectively often provides a complemen- Systemic Glaucoma‘ Therapy... 


decrease secretion of aqueous tary effect when used with 
*humor. miotics. f 
. е 
LEDERLE LABORATORIES 


A Division of American Cyanamid Company 
Pearl River, New Yorkel0965 


PE 


У sin ОИ 





Lacri-Lube?..something you can do to 
help your Bell's palsy patient. 


Bell's palsy is frustrating to treat because there is little you can do for your 
patient. One thing that helps is recommending Lacri-Lube sterile ophthalmic oint- 
ment as protection against exposure keratitis, a frequent complication of Bell's palsy. 

Lacri-Lube forms a thin film over the ocular tissues to mimic the natural lipid ' 
layer of the tears. This protective film helps to prevent drying caused by improper . 
lid closure and decreased blinking. 

And while Lacri-Lube is helping relieve these problems, it won't create any 
new ones. Lacri-Lube is sterile, bland, non-medicated and pressure-filtered to offer 
optimum treatment in dry-eye conditions. ~ 

Recommend Lacri-Lube as an adjunct in the therapy of any eye threatened * 
by exposure, dehydration or desensitization... All it can do is help. AJIERGAN Irvine, Ca. 






‚= \ CM Ei 
^ R sterile "as 
Lacri-Lube ОА у Number two in a series 
ОР? ointment E of graphic interpretations 
P» 5.0. Ar lubricant) W | by Milton Glaser 
(ocu \ of ophthalmic conditions 
e \\ \ for which Lacri-Lube, 


adjunctive therapy 


e. ДАр 
is indicated. 


Contains: White petrolatum, mineral oil, nonionic lanolin derivatives, chlorobutanol (chloral derivative as preservative) 0.5%. Supplied in 3.5 gm tubes. 
UM 


A 


и 





Clinicópathologic Case Report 


Edited by William H. Spencer, MD 


University of California, San Francisco 94122 


Be a I a RS DURER IET a ore 5 PUNIRI Un 


Intraocular Reticulum Cell Sarcoma 


Diagnosis by Pars Plana Vitrectomy 


Ronald G. Michels, MD; David L. Knox, MD; Yener §. Erozan, MD; William R. Green, MD 


@ Two cases are reported in which pars 
plana vitrectomy was employed to restore 
vision and confirm the diagnosis of “ргі- 
mary" intraocular reticulum cell sarcoma. 
Cytologic study of material removed from 
the vitreous cavity confirmed the clinical 
diagnosis. The clinical, histologic, and 
cytologic features of intraocular reticulum 
cell sarcoma are reviewed. 

(Arch Ophthalmol 93:1331-1335, 1975) 


Fntraocular reticulum cell sarcoma 
(histiocytic lymphoma) is a rare 
cause of “uveitis” and visual loss. 
Confirmation of this diagnosis has 
previously been possible only by 
study of enucleated eyes. Recent de- 
velopment of pars plana vitreous sur- 
gery has opened new diagnostic and 
therapeutic avenues to a host of ocu- 
lar disease states. This paper reports 
two cases in which vision was re- 
stored by this technique and in which 
the diagnosis of reticulum cell sar- 
coma was confirmed by cytologic 
study of material obtained during 
surgery. The clinical features of in- 
traocular reticulum cell sarcoma are 
reviewed. 


REPORT OF CASES 


Case 1.—A 61-year-old man had good 
ocular and systemic health with normal un- 
corrected visual acuity until July 1972. At 
that time, he first noted "spots" in front of 
the left eye and saw an ophthalmologist 
who found flare and cells in both the ante- 

or chamber and vitreous. A medical 
workup revealed only an inguinal hernia 





Submitted for publication Sept 9, 1974. 

From the Eye Pathology Laboratory, Wilmer 
Institute, and the Department of Pathology, the 
Jghns Hopkins Medical Institutions, Baltimore. 
* Reprint requests to the Wilmer Institute, 
Room 116, the Johns Hopkins Hospital, Balti- 
more, MD 21205 (Dr Michels). 


` Arch Ophthalmol—Vol 93, Dec 1975 


for which he subsequently had an oper- 
ation. He was treated with niacin for the 
ocular condition, without apparent benefit. 

In laze 1972, the patient noted "spots" in 
front of the right eye, and a diagnosis of 
bilateral posterior uveitis was made. He 
received steroid injections under the Tenon 
capsule in both eyes and experienced fluc- 
tuations of vision in both eyes. Visual acu- 
ity gradually worsened to about 20/200 bi- 
laterally, and the patient was no longer 
able to continue working. In June 1974, he 
was referred to one of us (D.L.K.) for fur- 
ther evaluation. 

Ocular examination at the Wilmer Insti- 
tute on June 3, 1974, revealed best cor- 
rected vision of 20/100 in the right eye and 
20/200 in the left eye, with a mild hyper- 
opic correction. Both eyes were white and 
uninflamed, and the pupils were 3 mm and 
reacted appropriately to light and near vi- 
sion stimuli. 

Slit-lamp examination showed clear 
corneas with several small, partially cre- 
nated keratic precipitates and fine hair- 
like endothelial opacities bilaterally. The 
anterior chambers were of normal depth 
with a trace of flare and a few cells. The 
iris was normal in both eyes, and the lenses 
were generally clear. Intraocular tension 
was 16 mm Hg in both eyes, as measured 
by app.anation tonometry. 

The anterior vitreous of both eyes 
showed many small cells and clumps of 
grayish debris. These clumps were depos- 
ited on the vitreous fibrils and formed 
dense, opaque, transvitreal sheets (Fig 1). 
The vitreous moved normally. Density of 
this debris increased toward the vitreous 
base, where it was quite opaque—especially 
inferotemporally. Scleral depression did 
not reveal exudate over the pars plana as 
is characteristic of pars planitis. The optic 
nerve head and retinal vessels could be 
seen by indirect ophthalmoscopy and ap- 
peared normal, although retinal detail was 
obscured by vitreous opacities. No areas of 
retinal or subretinal infiltrations were 
identified. Visual fields were full. A diag- 
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nosis of probable intraocular reticulum cell 
sarcoma was made, and the patient was 
hospitalized for further evaluation and 
therapy. 

A detailed medical history was essen- 
tially noncontributory. At the time of 
physical examination, the pulse rate was 
96 beats per minute and regular, and blood 
pressure was 110/70 mm Hg. The patient 
was edentulous. Senile purpura was pres- 
ent on forearms, and an extensive acnei- 
form eruption was present over the back. 
The prostate gland was somewhat en- 
larged. The rest of the physical examina- 
tion findings were considered to be normal. 
No hepatosplenomegaly or other lymphad- 
enopathy was evident. No abnormal neuro- 
logic signs were present. 

Laboratory data included a hematocrit 
reading of 49% and a white blood cell 
(WBC) count of 8,200/cu mm, with the dif- 
ferential cell count as follows: 1% mye- 
locytes, 5% juvenile cells, 70% segmented 
neutrophils, 1% eosinophils, 15% lympho- 
cytes, and 7% monocytes. A peripheral 
blood smear showed an occasional mye- 
locyte and increased platelets with numer- 
ous giant forms. The erythrocyte sedimen- 
tation rate (Wintrobe method) was 30 
mm/hr (normal range, 0 to 10 mm/hr). 
Blood chemistry studies were normal ex- 
cept for a low total serum protein value of 
5.6 mg/ml. Chest and paranasal sinus x- 
ray films and a brain scan were normal. 
Serum protein electrophoresis showed only 
slight elevation of the IgA fraction. Stool 
examination was negative for ova and 
parasites. An upper gastrointestinal tract 
x-ray series showed scarring of the an- 
trum, which was consistent with an old 
peptic ulcer. Bone marrow aspiration 
showed hypercellularity, with an increase 
in all immature myeloid forms. Skin biopsy 
from the posterior thoracic region showed 
pseudoepitheliomatous hyperplasia. 

Dental and otolaryngology consultants 
found no abnormalities. The hematology 
consultant thought that the bone marrow 
aspirate and peripheral blood smear find- 
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Fig 1.—Slit-lamp appearance of anterior vitreous of left eye prior to vitrectomy 


vitreal opaque sheets (arrows) (case 1). 





Fig 2.—Slit-lamp appearance of anterior vitreous of left eye one 
day after vitrectomy. Sheet of opaque vitreous lies against poste- 





rior lens capsule beneath visual axis (arrow). This could not be 
removed during surgery without risking damage to lens (case 1). 


ings suggested an early myeloproliferative 
disorder. No evidence of systemic reticu- 
‘lum cell sarcoma was found. 

On June 11, 1974, pars plana vitrectomy 
was performed in the left eye to improve 
vision and to obtain material from the vit- 
reous for cytologic study. The procedure 

е. 
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was performed with the patient under lo- 
cal anesthesia with the use of the Douvas 
“rotoextractor,” which has а 0.4-mm cut- 
ting port and an overlying fiberoptic 
sleeve. Direct visualization was provided 
by high power of the operating microscope, 
a fundus contact lens, and the fiberoptic in- 





. Gray opacities line vitreous fibrils, producing trans- 


Fig 3.—Residual vitreous following vitrectomy as seen in Fig 2 
(retroillumination) (case 1). 


a 


traocular light source. The bulk of the Yit- 
reous body was removed, with the excep- 
tion of vitreous near the base and several 
strands lying against the posterior lens 
capsule beneath the visual axis (Fig 2 and 
3). The vitreous volume was replaced 
through the infusion system of the ro- 
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Fig 4.—Fundus appearance of left eye two days after vitrec- 
tomy. Retina and choroid appear normal (white reflex superior to 


macula is an artifact) (case 1). 


toextractor with a specially prepared bal- 
anced salt solution. The lens was not re- 
moved. After removal of the axial vitreous 
opacities, careful examination of the optic 
nerve head and retina was carried out by 
means of the fundus contact lens and fiber- 
optic illumination. No areas of retinal or 
subretinal infiltrate were identified (Fig 4). 
Examination of the fresh vitreous speci- 
men disclosed numerous tumor cells that 
were thought to be characteristic of reticu- 
lum cell sarcoma (Fig 5). 

By the second postoperative day, vision 
in the left eye, which had been operated 
on, had improved to 20/20-2. Fluorescein 
angiography of the left fundus showed no 
abnormalities of the retina or choroid (Fig 
6). On the sixth postoperative day, the pa- 
tient was discharged, and arrangements 
were made for him to receive radiation 
therapy to both eyes. He subsequently re- 
ceived a total dose of 3,000 rads in 15 
divided doses directed through opposing 

ae and left lateral portals and delivered 
y a 4 million-volt linear accelerator. His 
mgst recent ocular examination (July 26, 
1974) showed visual acuity of 20/20 OD and 
20/25 OS. The media on the left eye re- 
mained clear, and the vitreous debris in 
the right eye had cleared dramatically. 
* Case 2.—A 71-year-old woman had good 
ocular and systemic health with normal un- 
corrected visual acuity until she experi- 
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Fig 5.—Cells of reticulum cell sarcoma from vitreous. Cyto- 
plasm is thin and relatively scanty. Nuclei are round, oval, or 


bean-shaped with prominent nucleoli. Several nuclei show dis- 
tinct lobulation with occasional finger-like protrusions (arrow) 
(case 1) (membrane filter, modified Papanicolaou stain, original 
magnification x 1,500). 


enced a progressive decrease of vision in 
the left eye in late 1972. She saw her own 
ophthaimologist, who made a diagnosis of 
uveitis in the left eye and treated the pa- 
tient with topically applied and subcon- 
junctivally administered steroids and 
orally administered prednisone. Vision did 
not improve in the left eye, and in June 
1973, the patient was hospitalized for an 
extensive medical examination. No impor- 
tant abnormalities were found. 

The patient began to note slowly pro- 
gressive blurring of vision in the right eye 
during March 1973. Flare and cells were 
present in the anterior chamber of the 
right eye and cells were found in the vit- 
reous. The right eye was also treated with 
topically applied and subconjunctivally ad- 
ministered steroids. In October 1973, she 
experienced a sudden decided decrease of 
vision in the left eye because of a dense 
vitreous hemorrhage. The hemorrhage 
never cleared, and vision remained at light 
perception in the left eye thereafter. Vi- 
sion in the right eye continued to worsen 
slowly. The patient was referred to one of 
us (R.G.M.) for possible vitrectomy to 
improve vision in the left eye. 

On examination at the Wilmer Institute 
on July 26, 1974, visual acuity was 20/400 
OD and shadow motions OS, with good 
light projection in all quadrants. Both eyes 
were white and uninflamed. Theeright pu- 
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pil was 3 mm in diameter and reacted ap- 
propriately to light. The left pupil was 5 
mm in diameter and was bound down by 
extensive posterior synechiae. 

Slit-lamp examination showed the cor- 
neas to be clear. No keratic precipitates 
were present. The anterior chambers were 
of normal depth, with 1+ flare and a few 
cells in both. The right lens was clear, and 
the left lens showed 2+ posterior sub- 
capsular cataract changes. The right ante- 
rior vitreous contained many cells and 
clumps of grayish debris similar to that 
seen in case 1. Dense blood filled the ante- 
rior vitreous behind the left lens. 

Funduscopic examination of the right 
eye revealed many small atrophic lesions 
of the retinal pigment epithelium at the 
equator and in the far periphery. These le- 
sions were 0.25 and 0.33 disc diameter in 
size and superficially resembled small 
areas of cobblestone degeneration. Severe 
cystoid macular edema was visible with 
the fundus contact lens. No areas of retinal 
or subretinal infiltrate were identified. The 
left fundus could not be seen because of 
the dense vitreous hemorrhage. 

The anterior vitreous debris in the right 
eye was similar to that seen in case 1, and 
a presumptive clinical diagnosis of reticu- 
lum cell sarcoma was made. The patient 
was admitted to the hospital for examina- 
tion and pars plana vitrectomy in the left 
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Fig 6.—Normal fluorescein angiogram of left eye two days after 


vitrectomy (case 1). 


eye. A medical history was essentially non- 
contributory, and physical findings were 
within normal limits. There was no hepa- 
tosplenomegaly or evidence of lymphade- 
nopathy. No abnormal neurologic signs 
were present. 

Laboratory studies disclosed the follow- 
ing values: hematocrit, 38%; WBC count, 
4,600/cu mm; platelet count, normal; eryth- 
rocyte sedimentation rate (Wintrobe 
method), 29 mm/hr (normal range, 0 to 15 
mm/hr for females); blood chemistry stud- 
ies using an automated multiple analysis 
system (SMA-12 and SMA-6), normal, ex- 
cept for slightly elevated serum uric acid 
of 8.3 mg/ml and a low total serum bili- 
rubin of 0.2 mg/ml. A brain scan was nor- 
mal. On the chest x-ray film, a 2-cm mass 
was seen just superior to the right hilum. 
Tomograms of this region confirmed the 
presence of a solid mass. 

On Aug 22, 1974, lens removal and vit- 
rectomy were performed in the left eye 
through a pars plana approach with the 
use of the same instrumentation and sur- 
gical technique as described in case 1. The 
procedure was uncomplicated. The retina 
was found to be attached and showed ex- 
tensive mottling of the retinal pigment 
epithelium similar to the atrophic changes 
seen in the periphery of the right eye. A 
biopsy of material from the vitreous dis- 
closed numerous tumor cells judged to be 
characteristic of reticulum cell sarcoma 
(Fig 7 and 8). 

After the diagnosis of ocular reticulum 
cell sarcoma was established, the patient 
was carefully examined by oncology con- 
sultants, and no evidence of systemic dis- 
ease was identified other than the right 


hilar mass. A lumbar puncture was per- 
е. 
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Fig 7.—Large cluster of tumor cells obtained by vitrectomy 


(case 2) (membrane filter, modified Papanicolaou stain, original 
magnification x 375). 


formed, and the cerebrospinal fluid was 
studied cytologically. Some abnormal lym- 
phocytes were seen, but no definite tumor 
cells were identified. A radiotherapy con- 
sultant recommended cobalt radiation to 
both eyes to be delivered through lateral 
portals, and this was begun. Oncology con- 
sultants recommended careful observation 
of the right hilar mass to await evidence of 
definite growth or the development of 
other systemic symptoms before recom- 
mending chemotherapy or further irradia- 
tion. The patient’s last ocular examination 
took place on Sept 5, 1974, and visual acu- 
ity in the left eye, on which an operation 
had been done, had improved to 20/80 with 
correction for aphakia. 


COMMENT 


To date, 14 cases of histopathologi- 
cally proved “primary” intraocular re- 
ticulum cell sarcoma have been re- 
ported. Barr et al' reviewed the 
literature and added four cases to the 
ten that were previously reported," 
including one presented by Shaver at 
the fifth meeting of the Southern 
Ophthalmic Pathology Club in No- 
vember 1966 and one presented by El- 
liott at the sixth meeting of the East- 
ern Ophthalmic Pathology Society in 
February 1967. In these 14 cases, the 
initial symptoms of the reticulum cell 
sarcoma were in the eye, although 
nine of the 14 patients ultimately 
died of systemic involvement by the 
disease process. It is not known 
whetherethe sarcoma begins in the 


ocular tissues or is multifocal in ori- 
gin and initially manifests itself by 
ocular involvement. In only two of the 
14 cases could it be shown by autopsy 
that systemic involvement was ab- 
sent. At last report, three other pa- 
tients were in good health following 
diagnostic enucleation. 

Reticulum cells are normally pres- 
ent in both the retina and choroid, 
and it is theoretically possible for the 
eye to be a primary site for develop- 
ment of this tumor. Secondary ocular 
involvement from systemically mani- 
fested reticulum cell sarcoma is also 
rare, although evidence of ocular in- 
volvement may be found at autopsy 
when no symptoms were present an- 
temortem.'* 

Vitreous involvement in ocular re- 
ticulum cell sarcoma was observed 
histopathologically in all four of the 
cases reported by Barr et al and in 
one of the ten previously reported 
cases. In visually unimpaired eyes, 
diagnostic vitrectomy would seem to 
be an advantageous way of establish- 
ing the diagnosis. 

The vitreous is obtained in a vo 
ume of approximately 10 ml and is 
gently forced through permeable 
membrane filters (Millipore and Gel- 
man). The filters are then fixed in 95% 
alcohol and stained by a modified Pa- 
panicolaou technique.* rs 

Reticulum cell sarcoma has several 
characteristic histopathologic fea- 
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Fig 8.—Higher power view of vitreous 
aspirate showing tumor cells with round, 
oval, or kidney-shaped nuclei with promi- 
nent nucleoli. Nose-like nuclear protru- 
sions are present (arrow) (case 2) (mem- 
brane filter, modified Papanicolaou stain, 
х 1,500). 


tures” and is thought to be one of the 
easiest lymphomas to diagnose cyto- 
logically." There is usually marked 
pleomorphism. The cytoplasm is 
scanty, delicate, and poorly pre- 
served. Nuclei may be round or oval 
but usually show an irregular contour. 
Small finger-like protrusions of the 
nucleus are considered to be charac- 
teristic of malignant reticulum cells 
and are uncommon in other malig- 
nant tumors." Nucleoli are often 
prominent and irregular and may be 
multiple. 

The clinical picture of intraocular 
reticulum cell sarcoma has certain 
characteristic features that correlate 
with histologic findings. In 12 of the 
14 previously reported cases, the ini- 
tial symptom was uveitis, ranging 
from iritis to chorioretinitis. Both 
eyes were involved in seven of the 14 
patients. In nine cases, anterior 
chamber reaction with flare and cells 

gras observed, but in none of the eyes 
were tumor cells demonstrated histo- 
lobically in the anterior chamber or 
anterior uveal tract. Choroidal or reti- 
nal infiltrates were observed clini- 
cally in eight cases; and in others, sec- 


* ‘ondary glaucoma and corneal edema 


precluded adequate fundus examina- 
tion. 
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Histopathologically, tumor cells 
were found in the retina or choroid in 
all 14 cases. In some eyes, extensive 
destruction of the retina and replace- 
ment by tumor cells were present. 
The fundus appearance was that of 
retinal or subretinal infiltrates of 
varying size. The involved areas of 
retina are white and thickenec, and 
local intraretinal hemorrhage may be 
present. When the macula or optic 
nerve head is involved, vision is 
profoundly reduced. 

Vitreous cells or debris were ob- 
served clinically in six of the 14 cases, 
and intravitreal tumor cells were 
demonstrated histologically ir five 
cases. If vitreal involvement ‘is 
marked, the cells tend to clump on the 
vitreous fibrils and may form opaque 
transvitreal sheets. The tumor cells 
apparently migrate from the retina 
and are most numerous in the certical 
vitreous near the retinal surface. 

In the first of the two cases re- 
ported here, anterior uveal inflam- 
mation was present, including flare, 
anterior chamber cells, and keratic 
precipitates. However, the tumor 
seemed to involve primarily the vit- 
reous, without clinically apparent 
choroidal or retinal involvement pos- 
teriorly. This is the first such case, 
in our experience, without opathal- 
moscopic evidence of retinal or sub- 
retinal infiltration. 

Pars plana vitrectomy provides a 
method of clearing axial vitreous opac- 
ities and obtaining vitreous biopsy 
material for cytologic study. In sev- 
eral cases, we have obtained material 
that provided excellent cytologic de- 
tail. The specimen is handled fresh 
and is passed through a permeable 
membrane filter to concentrate the 
cellular elements. The cells are well 
preserved and are stained by a modi- 
fied Papanicolaou technique. 

The biopsy material permits confir- 
mation of the diagnosis of intraocular 
reticulum cell sarcoma while retain- 
ing, and in some cases improvirg, vi- 
sion in the affected eye. The operative 
procedure has notable risks of compli- 
cations and should be used when 
there is hope of improving vision or 
as an alternative to diagnostic enu- 
cleation of a seriously diseased eye. 

Establishing the diagnosis of in- 
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traocular reticulum cell sarcoma is 
important with respect to both treat- 
ment of the ocular symptoms and rec- 
ognition of systemic disease. The 
central nervous system is commonly 


affected by this tumor," and search • * ` 


for such involvement by brain scan 
and careful specific examination is in- 
dicated. 

Although reticulum cell sarcoma 
may be difficult to treat successful- 
ly, the response to irradiation therapy 
or cytotoxic agents chosen to treat 
the intraocular tumor may be helpful 
should evidence of systemic involve- 
ment appear. The possibility of 
intraocular reticulum cell sarcoma 
should be considered in any patient 
older than 40 years of age who has 
uveitis that does not respond to ther- 
apy, especially if vitreous debris and 
evidence of chorioretinal infiltrates 
are present. 


Key Words.—Reticulum cell sarcoma, 
vitrectomy, uveitis, intraocular, irradia- 
tion, neoplasm. 
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WILLS EYE HOSPITAL 
ANNOUNCES A 
SPECIAL CLINICAL CONFERENCE 
IN PHILADELPHIA 
FOR THE BICENTENNIAL YEAR 


The Wills Eye Hospital began the treatment and study of eye 
diseases in 1832. Andrew Jackson had just been elected President 
of the United States, then 23 in number, and the country’s 
population had just passed the 13,000,000 mark. 


Now, 144 years later, Wills Eye Hospital is one of the largest and 
most comprehensive centers for eye care in the world. It continues 
its tradition of contributing to the knowledge of all types of eye 
diseases by sponsoring a special annual clinical conference in 
Philadelphia in observance of the Bicentennial Year. 


Symposia and workshops will include sessions on vitreous and 
retinal diseases, oculoplastics, glaucoma and related subjects. 


Guest speakers will be: Jules Baum, M.D., Arthur С. Chandler, 
Jr., M.D., D. Jackson Coleman, M.D., H. MacKenzie Freeman, 
M.D., Charles E. Iliff, M.D., W. Jackson Iliff, M.D., and Robert 
D. Reinecke, M.D. 


The Bedell lecturer will be David Shoch, M.D., Chairman of the 
Department of Ophthalmology of Northwestern University. 


The Wills Eye Hospital conference will be held on January 29, 30, 
and 31, 1976, at the Bellevue Stratford Hotel, Philadelphia. 
Inquiries should be addressed to Gerard Shannon, M.D., Chair- 
man, Annual Clinical Conference Committee. 


THE WILLS EYE HOSPITAL 


1601 Spring Garden Street, Philadelphia, Pennsylvania 19130 
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“You know him... you diagnosed his 
glaucoma* and prescribed pilocarpine. 
But he's the harried type — he sometimes 

« forgets to take his drops four times a day 

‚ог he simply finds them too inconvenient 

or embarrassing. 


Now you have a choice. 


*chr8nic open-angle glaucoma 
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Now you have a choice. 


He can't afford 
myopia from 
drops q.i.d. 


Me,» Se 


His work, his income depend on his vision. 
Glaucoma* or not —he can’t afford the 
ра he gets with pilocarpine drops 
q.1.d. 


‘Now you have a choice. 


*chgonic opensangle glaucoma 
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Ocusert 


(PLOCAKPINE) 


OcularTherapeutic System 
For IOP tontrol without daily occurrences 
of limiting myopia 


е . 
See last page for prescribing information 
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” For most pilocarpine 


patients 


` OCUSERT (pilocarpine) 


Ocular Therapeutic System 


offers significant 


advantages over drops: 


Choose the Ocusert' System 


best suited to your patients’ 
individual needs 


Ocusert® Pilo-20 
(pilocarpine) 
Ocular Therapeutic System 
20 ug/ hr. for one week 


and 
(pilocarpine) 


INDICATIONS AND USAGE 

OCUSERT pilocarpine system is indicated for control of ele- 
vated intraocular pressure in pilocarpine responsive patients. 
Clinical studies have demonstrated OCUSERT system efficacy 
in certain glaucomatous patients 

The patient should be instructed on the use of the OCUSERT 
system and should read the package insert instructions for use. 
The patient should demonstrate to the ophthalmologist his 
ability to place, adjust and remove the units. 

Concurrent Therapy: OCUSERT systems have been used 
concomitantly with various ophthalmic medications The 
release rate of pilocarpine from the OCUSERT system is not 
influenced by carbonic anhydrase inhibitors, epinephrine 
ophthalmic solutions, fluorescein, or anesthetic, antibiotic or 
anti-inflammatory steroid ophthalmic solutions Systemic 
reactions consistent with an increased rate of absorption from 
the eye of an autonomic drug, such as epinephrine, have been 
observed. The occurrence of mild bulbar conjunctival edema 










which is frequently present with epinephrine ophthalmic solu- 
tions is not influenced by the OCUSERT pilocarpine system. 
CONTRAINDICATIONS 


OCUSERT pilocarpine system is contraindicated where pupil- 
lary constriction is undesirable, such as for glaucomas 
associated with acute inflammatory disease of the anterior 
segment of the eye, and glaucomas occurring or persisting 
after extracapsular cataract extraction where posterior 
synechiae may occur. 


WARNINGS 

Patients with acute infectious conjunctivitis or keratitis should 
be given special consideration and evaluation prior to the use 
of the OCUSERT pilocarpine system. 

Damaged or deformed systems should not be placed or 
retained in the eye. Systems believed to be associated with an 
unexpected increase in drug action should be removed and 
replaced with a new system. 


PRECAUTIONS 

OCUSERT pilocarpine system safety in retinal detachment 
patients and in patients with filtration blebs has not yet been 
established. Although ophthalmic solutions have been used 
effectively in conjunction with the OCUSERT system, systemic 
reactions consistent with an increased rate of absorption from 
the eye of an autonomic drug, such as epinephrine, have been 


ebserved. In rare instances, reactions of this type can be severe. 
The conjunctival erythema and edema associated with epineph- 


rinf ophthalmic solutions are not substantially altered by 
concomitant GEUSERT pilocarpine system therapy. The use of 
pilocarpine drops should be considered when intense miosis is 
desired in certain ocular conditions. 


Ocusert? Pilo-40 


EBD NUN 


Ocular Therapeutic System 
40 ug/ hr. for one week 


ADVERSE REACTIONS 


Around-the-clock, precise 


programmed delivery of medi- 


cation for control of IOP 


Therapeutic efficacy for one 
week 


A satisfactory hypotensive 
response with a multifold 
reduction in dosage 


Constant low levels of drug- 
induced myopia and miosis 
achieved approximately six 
hours after placement 


Opportunity for enhanced 
patient compliance 


9196 patient preference in 
initial studies after three 
months' therapy 


Ciliary spasm is encountered with pi ocarpine usage but is not 


a contraindication to continued therapy unless the 


induced 


myopia is debilitating to the patient Irritation from pilocarpine 


has been infrequently encountered and may requir 


e cessation 


of therapy depending on the judgement of the physician. True 
allergic reactions are uncommon but require discontinuation 


of therapy should they occur 
Although withdrawal of the peripherel iris from the 


anterior 


chamber angie by miosis may reduce the tendency for narrow 


angle closure, miotics can occasiona ly precipitate 
closure by increasing the resistance to aqueous flo 
posterior to anterior chamber Miotic agents may a 


angle 
w from 
Iso cause 


retinal detachment; thus, care should be exercised with all 


miotic therapy especially in young mvopic patients 


Some patients may notice signs of conjunctival irritation, 


including mild erythema with or without a slight inc 
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mucous secretion when they first use OCUSERT pilocarpine 
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These symptoms tend to lessen or disappear after the 


first week of therapy. In rare instances a sudden increase in 
pilocarpine effects has been reported during system use 


HOW SUPPLIED 


OCUSERT Pilo-20 or Pilo-40 systems are available i 


containing eight individual sterile systems. 
STORAGE AND HANDLING 
Store under refrigeration (36°-46° F) 


CAUTION 
Federal law prohibits dispensing 
without prescription. 
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eous Cellular Reaction 


Association With Reticulum Cell Sarcoma of Brain 


John S. Kennerdell, MD; Bruce L. Johnson, MD; Howard M. Wisotzkey, MDt 


ө A 33-year-old man had a two-year 
history of uveitis associated with a pri- 
mary reticulum cell sarcoma of the brain. 
At autopsy, inflammatory cells were pres- 
ent throughout the vitreous and no in- 
traocular reticulum cell sarcoma was 
present. 

The pathogenesis of this cellular reac- 
tion is obscure, but the reaction may pre- 
cede the infiltration of the eye by malig- 
nant reticulum cells. It is important to 
recognize the association of uveitis and 
neurologic signs as radiotherapy may 
substantially prolong life in patients with 
this association. 

(Arch Ophthalmol 93:1341-1345, 1975) 


{екш involvement by retic- 
ulum cell sarcoma is an infrequent 
occurrence. Vogel et al,’ reporting on 
the histopathologic findings in six 
cases and reviewing five additional 
cases from the literature, concluded 
that reticulum cell sarcoma may arise 
primarily in the eye, be a part of gen- 
eralized systemic lymphoma, or be an 
expression of multicentricity in which 
only the eye and central nervous sys- 
tem (CNS) are involved by tumor. In 
a clinical series, Neault et al? de- 
scribed seven patients with uveitis 
associated with isolated reticulum cell 
sarcoma of the brain. They empha- 
sized that reticulum cell sarcoma 
must be considered in the clinical dif- 
ferential diagnosis of uveitis in 
adults, especially in those with neuro- 
logic signs or symptoms. While no 
histologic examination of the eyes 
was performed in their cases, they 
speculated that the clinical ocular 
findings were probably due to reticu- 
poe ШӘШӘНИНШШИНИ 
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lum cell sarcoma with an associated 
secondary inflammation. We describe 
here a case of reticulum cell sar- 
coma of the brain associated with a 
vitreous reaction, which histopatho- 
logically proved to be inflammatory 
without intraocular involvement by 
reticulum cell sarcoma. 


REPORT OF A CASE 


A 33-year-old man was first hospitalized 
and treated for bilateral posterior uveitis 
of origin in April 1972. A posterior ocular 
inflammatory reaction of the right eye, 
which dated back about one year, had 
responded poorly to systemically given 
corticosteroid treatment. The left eye 
became involved and this prompted admis- 
sion to the hospital. At that time, visual 
acuity was 20/100 OD and 20/30 OS. The 
patient had a 3+ vitreal cellular reaction in 
both eyes. A uveitis survey was unre- 
vealing and administration of 40 mg of 
prednisone and 50 units of adrenocortico- 
tropic hormone daily for ten days resulted 
in only a mild reduction in the vitrea: reac- 
tion. 

In May 1973, the patient was hospi- 
talized because of the development of a 
right hemiparesis, dysarthria, a mild right 
central facial weakness, and horizontal 
nystagmus of moderate intensity that was 
worse on left gaze. The vitreal reaction 
persisted in both eyes, and a diagnosis of 
reticulum cell sarcoma of the brain was en- 
tertained at that time. Results of diagnos- 
tie studies including skull x-ray films, 
spinal fluid studies, including micropore 
cellular filtration, bilateral carotid arterio- 
grams, pneumoencephalogram, bone mar- 
row biopsy, chest and long bone roentgen- 
ograms, and serum electrophoretic studies, 
were all within normal limits. The only 
study with abnormal results was a tech- 
netium Te 99m brain sean in which a small 
area of increased uptake of the racioactive 
material was seen in the suprasellar area, 
on the lateral projection. He was again 
given prednisone (80 mg four times daily), 
his dysarthria and hemiparesis decreased, 
and he was discharged without a definite 
diagnosis. e 


In June 1978, he was readmitted be- 
cause of an increase in all of the aforemen- 
tioned symptoms despite continued steroid 
therapy. At this time an examination of 
the spinal fluid was normal. However, a 
gallium citrate Ga 67 brain scan showed an 
abnormal focus of activity at the base of 
the left paramedian area of the brain sim- 
ilar to the area of abnormal uptake in the 
previous technetium Те 99m brain scan. 
Although some consultants thought that 
this finding could indicate a tumor, he was 
discharged without further therapy be- 
cause the abnormality seemed unchanged 
from the previous scan. 

In August 1973, he was readmitted be- 
cause of a right hemiplegia, profound dys- 
arthria, and severe mental confusion. His 
neuro-ophthalmic examination showed the 
following: horizontal and vertical nys- 
tagmus of moderate amplitude (worse in 
left gaze) a mild ptosis of the right eye, vi- 
sual acuity 20/200 OD and 20/50 OS, 3+ 
vitreal flare, and cells in both eyes with a 
moderate pallor of the left optic disc. No 
retinal infiltrates were noted, however, on 
indirect ophthalmoscopy. His neurologic 
examination showed pronounced dys- 
phagia, nuchal rigidity, positive grasp and 
snout reflexes, severe right hemiparesis, 
and disorientation. A pneumoencephalo- 
gram was normal. Mental deterioration 
continued, and an exploratory right frontal 
craniotomy was performed 11 days after 
admission. A biopsy of the left frontal lobe 
was performed, but no definite histologic 
diagnosis could be made. The patient died 
on Sept 4, 1973. 


AUTOPSY FINDINGS 
General Autopsy 


Death was due to massive bilateral 
pulmonary emboli. The only other 
findings of note were cardiac hyper- 
trophy (500 gm) and adrenal cortical 
atrophy. No evidence of systemic 
lymphoma was found. ; 


Neuropathologic Findings 


The unfixed brain weighed 1,880 
gm. There was evidence of the recent 
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surgical procedure*in the form of a 
small left frontal extradural hema- 
toma, a dural incision, and a surgical 
incision in the left middle frontal 
gyrus. The entire brain was swollen, 
but*the right cerebral hemisphere ap- 
peared larger than the left. When 
viewed from the base, the tuber cine- 
reum and lamina terminalis were bulg- 
ing. The optic chiasm and mammil- 
lary bodies were shifted from left to 
right and the left orbitofrontal gyrus 
was enlarged. 

A midsagittal section of the brain 
revealed a large, gray-white granular 
mass infiltrating the third ventricle 
(Fig 1) Multiple coronal sections of 
the brain showed severe edema and 
enlargement of the right hemispheric 
white matter. The mass, which was 
seen protruding into the third ven- 
tricle in the sagittal sections, could be 
identified in the left corpus striatum, 
internal capsule, anterior part of the 
hypothalamus, anterior commissure, 
fornix, and right insular cortex (Fig 
2). The mass extended anteriorly as 
far as the genu of the corpus callosum 
and posteriorly as far as the mid- 
thalamus. The surgical biopsy site was 
identified 2.0 ст rostral to grossly 
recognizable neoplasm. 

Microscopically, the tumor was far 
more widespread than was suggested 
by the gross examination. The hemi- 
spheric white matter was involved bi- 
laterally as was the white matter of 
both temporal lobes. The tumor ex- 
tended down the brain stem and in- 
volved the tectum and tegmentum of 
the midbrain and the pons as well as 
the cerebral peduncles in the mid- 
brain. Neoplastic cells had extended 
along the brachium conjunctivum and 
there was a nidus of tumor around 
the right dentate nucleus of the cere- 
bellum. There was extensive sub- 
arachnoid infiltration. 

The tumor was composed of cells 
that were relatively large and vesicu- 
lar, but with pleomorphic nuclei and 
little cytoplasm. Many of the cells had 
prominent nucleoli. Miotic figures 
were frequent (Fig 3, left). Multinu- 


` cleated forms with lobulated nuclei 


were common. The cells tended to ar- 
range themselves around blood ves- 
sels, particularly at the margins of 
the tumor, and tumor cells could 
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Fig 2.—Coronal section of brain demonstrating infiltration of corpus striatum, anterior 
commissure, fornix, and right insular cortex. 


be seen infiltrating the brain at 
some distance from the main tumor 
masses. Wilder reticulum stains 
showed an abundant reticulum net- 
work that was particularly prominent 
around blood vessels (Fig 3, right). 
Throughout the tumor scattered lym- 
phocytes and plasma cells could be 
seen. 


Ophthalmic Pathologic Findings 


Macroscopically, the formaldehyde 
solution fixed left eye measured 
25x 25x25 mm with the optic nerve 
cut flush with the globe. The clear 
cornea emeasured 11.5 х10.5 mm. А 


flat, 12x 5-mm area of deep red hem 
orrhage extended from the limbus 


temporally to involve the attached . 


cuff of conjunctiva from the 12- to 
4:30-o'clock positions. No abnormal- 
ities were seen on transillumination 
and the eye was opened in the hori- 
zontal plane. The anterior segment 
was unremarkable. The posterior vit- 
reous was liquefied and detached. Fhe 
liquefied material had a cloudy, gray- 
white appearance. Throughout the re- 
maining gelatinous anterior vitreous, 


a diffuse, gray-white, vitreous haze . 


was present along with scattered fine 
gray strands (Fig 4). The retina was 
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tn place and there was slight diffuse 
artifactual opacification. The macula 


_was artifactually elevated and puck- 


ered. The optic dise was physiolog- 
ically cupped. The choroid was of nor- 
mal thickness. No discrete retinal or 
choroidal lesions were noted. The 
sclera and episclera were unremark- 
able. 

The firm right eye measured 
25.5 x 24.5 х 25 mm with a 2-mm seg- 
ment of attached optic nerve. The 
clear cornea measured 11.5 х 10.5 mm. 
No abnormalities were seen on trans- 
illumination and the eye opened in 
the horizontal plane. The anterior 
segment, including the lens, was un- 
remarkable. The posterior part of the 
vitreous was liquefied, detached, and 
clear. The remaining gelatinous ante- 
rior part of the vitreous was also 
clear. The retina was in place. Several 
giant dentate processes were seen na- 
sally along with an enclosed oral bay. 
There was minimal diffuse thickening 
ahd artifactual opacification of the 
posterior part of the retina. No reti- 
nal or choroidal lesions were identi- 
fied. The macula was slightly ele- 
vated. The disc was physiologically 
eupped. The choroid was of normal 
thickness. The sclera and episclera 
along with the attached segment of 
optie nerve were grossly normal. 

Microscopical sections of the left 
eye showed a moderately heavy infil- 
trate of mononuclear cells throughout 
the vitreous (Fig 5), which consisted 
of lymphocytes intermixed with his- 
tiocytes. None showed cellular atypia 
or cytologic characteristies of neo- 
plastic reticulum cells (Fig 6). De- 
generating macrophages and scat- 
fered neutrophils and erythrocytes 
were present among the preserved 
mononuclear cells. Clumps of lympho- 
cytes and histiocytes lined the face of 
the vitreous and were present on the 
surface of the inner limiting mem- 
brane of the retina anterior to the 
equator. Within the peripheral part 
of the retina, few retinal vessels were 
cuffed by small numbers of mononu- 
clear cells, the majority of which re- 
sembled lymphocytes (Fig 7). No 
other infiltrates within the retina or 


„ Jwea were seen. The macula, optic 


dise, and attached segment of optic 
nerve were normal. Sections of the 
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network (Wilder reticulum, original magnification х 650). 


right eye failed to reveal any in- 
flammatory or neoplastic infiltrates. 
The macula was slightly elevated and 
a small amount of eosinophilic-stain- 
ing exudate filled the subretinal space 
in this area. 


COMMENT 


Primary lymphoreticular neo- 
plasms of the brain are frequently re- 
ferred to by the dual term “reticulum 
cell sarcomamicroglioma." This re- 
flects the concept that these neo- 
plasms can arise from mature micro- 
glial cells or from their cytogenetic 
precursor, the reticulum cell? Al- 
though uncommon, they make up 
about 0.5% of intracranial tumors.: 
There appears to be a male pre- 
ponderance of about 2:1 with the ma- 
jority of eases occurring in the first, 
fifth, and sixth decades.* 

The frequency of extracerebral de- 
posits is difficult to determine as 
many reports fail to mentior the ex- 
tracerebral findings or describe cases 
where the autopsy was limited to the 
nervous system. In other cases evi- 
dence of visceral lymphoma is present 
long before clinical signs of neuro- 
logic disease appear. In such cases it 
seems doubtful that the primary 
focus of neoplasia is intracranial. As- 
sociations with systemic alterations 
other than neoplastie deposits have 
also been reported, includigg Wal- 





Fig 4.—Within left eye, posterior vitreous is 
liquefied and detached. Retained gela- 
tinous anterior vitreous (arrows) is opaci- 
fied. 


denstrom — macroglobulinemia; £8- 
globulinemia, and the Wiskott-Ald- 
rich syndrome. There is also an 
increased incidence of lymphoreticu- 
lar neoplasms associated with human 
renal homotransplantation.* 

The recent reports by Vogel et al 
and Neault et al have emphasized a 
syndrome of uveitis associated with. 
primary reticulum cell sarcoma of the 
brain. In Neault et als? series of 
seven patients, the average age at 
the time of onset of ocular symptoms 
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Fig 5.—Numerous lymphocytes and macrophages are present within vitreous (hematoxy- 
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lin-eosin, original magnification x 180). 


Fig 6.—Higher power view of vitreous infiltrate. Majority of the cells are mature lympho- 
cytes; degenerating cells and few histiocytes are also present (hematoxylin-eosin, origi- 
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nal magnification x 720). 


Fig 7.—View of peripheral retina. There is light perivascular mononuclear cell infiltrate 
with extension of lymphocytes into condensed vitreous (hematoxylin-eosin, original 


magnification x 450). 
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was 54 years and in all,cases, eye 
symptoms, while initially unilateral, 


eventually became bilateral, and an- | 


tedated the neurologic symptoms 
from three months to eight years. 
Clinical findings did not distinguish 
these patients from those with intrac- 
table uveitis of other causes. One pa- 
tient had diffuse retinitis, two had fo- 
eal retinal or chorioretinal lesions, 
and four had no clinically recognized 
retinal or chorioretinal infiltrates. 
Vitreous reaction was present in all 
patients and in some it was so severe 
that it precluded a view of the fun- 
dus. 

In the series of six cases of Vogel et 
alj the fundus commonly showed 
patchy  chorioretinal lesions with 
fluffy outlines that rapidly became 
confluent, often revealed hemor- 
rhages, and frequently developed a 
peculiar gray-green color. Histologi- 
cally, all of their cases showed in- 
volvement of the retina by reticulum 
cell sarcoma and in three cases, the 
choroid was also involved by a similar 
neoplastic process. Two of their six 
patients showed reticulum cell sar- 
coma involving the brain without in- 
volvement of other systemic organs. 

In the present case, a 33-year-old 
man was seen initially with a uveitis 
that antedated the development of 
neurologic signs by approximately 
two years. Vitreous flare and cells 
were present during this interval, but 
no retinal infiltrates or chorioretinal 
lesions were ever identified. Reticu- 
lum cell sarcoma of the brain was 
verified at autopsy. Interestingly, his- 
tologic examination of the eyes post- 
mortem showed only a benign in- 
flammatory response within the 
vitreous composed of mononuclear 
cells and macrophages. These cells 
had none of the cytologic character- 
istics of reticulum cell sarcoma that 
involved the CNS. 

It would appear that a histopath- 
ologic spectrum of change may be 
encountered in cases where ocular 
findings are associated with primary 
reticulum cell sarcoma of the brain. 
The histologic findings in the present 
case suggest initially that the ocular 


involvement is a benign inflamma-, , 


tory process that may evolve over a 
period of time into a neoplastic one 
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with the ера stage represented by the 
histologic findings in the published 
cases of Vogel et al. The often long 


- interval of “uveitis” antedating the 


- 


y 


Ww 


neurological findings would support 
such a contention. The series of Vogel 
et al' showed patients that were 
known to have been treated for 
uveitis during periods ranging from 
five months to five years while the 
series of Neault et al? showed an in- 
terval that varied from three months 
to eight years. It would seem unlikely 
that the initial clinieal ocular mani- 
festations were in all cases the result 
of neoplastic infiltration of reticulum 
cells, normally a rapidly fatal disease. 

The ocular inflammatory reaction 
may, however, represent a separate 
associated process. It is interesting to 
note that in the cases of reticulum cell 
sarcoma involving the retina or uvea, 
reported by Vogel et al,' all were as- 
sociated with a moderately severe 
chronic nongranulomatous uveitis 
with lymphocytic and plasma cell in- 
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filtrates. While the uveitis in these 
cases may have been reactive to the 
neoplasm rather than “primary” in- 
flammation, there has long been spec- 
ulation as to whether an infamma- 
tory process of the brain could evolve 
into a primary CNS reticulum cell 
sarcoma. Wilke’ believed that reticu- 
loendothelial elements of the CNS 
around the vessels were stimulated 
by some unknown factor to prolifer- 
ate and undergo malignant change. 
Certain laboratory viruses, such as 
the Rous sarcoma virus inoculated 
into fowls’ and the polyoma virus 
inoculated into Syrian hamsters" 
have produced neoplasms in the brain 
that are histologically similar to retic- 
ulum cell sarcoma. In the present case 
the origin of the inflammatory cells 
within the vitreous is not clear. No 
uveal infiltrates were present. Rare 
vessels within the retina were cuffed 
by a light mononuclear cell inflamma- 
tory infiltrate that may represent the 
source of the vitreous reaction. 
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Our cosmetically superior and inexpen- 
sive prisms let you determine the accept- 
ance of a prismatic correction in the 
office — апа quickly make any necessary 
change. Pre-cut or full-frame, they 

apply easily to any spectacle lens. Seven- 
teen powers from 0.5 to 30. 


Press-On Lenses: -14.to+20 D 
Press-On lenses are virtually weightless 
and have negligible peripheral distortion. 
They apply quickly to your patient's 
glasses in a single trial and fitting 
appointment. Twenty-three powers from 
+0.50 all the way to +20.00. Fourteen 
powers from —1.00 to —14.00. 
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genic effects were reported in one study with rabbits when idoxuridine was 
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detailed study, even at doses substantially higher than those in the pre- 

ceding study. 
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present. 

Corticosteroids are usually contraindicated in herpes simplex keratitis. 
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dropper; 0.8% Ophthalmic Ointment (5 mg./gram) in 4 gram tubes 
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Idoxuridine Ocular Insert Therapy 


Use in Treatment of Experimental Herpes Simplex Keratitis 


Deborah Pavan-Langston, MD; Roger H.S. Langston, MD; Patricia A. Geary 


* Therapy of acute Herpes simplex 
keratitis in rabbits with idoxuridine- 
releasing ocular inserts showed that an 
application rate of 30ug/hr gave signifi- 
cantly better results than conventional 
treatment with idoxuridine drops and oint- 
ment while exposing the eye to 40% less 
drug. Delivery rates lower than this were 
equal or not as effective as drop and 
ointment therapy and rates up to 1004g/hr 
did not produce significantly better 
results than rates of 30ug/hr. Serial viral 
cultures demonstrated the persistence of 
virus beyond the period of clinical resolu- 
tion of disease in all treatment groups, 
indicating that therapy should be contin- 
ued longer than apparent resolution of 
disease. 

(Arch Ophthalmol 93:1349-1351, 1975) 


he present idoxuridine chemother- 
apeutic approach to ocular Her- 

pes simplex virus (HSV) infection has 
a clinical failure rate that has been 
reported to be as high as 3195. These 
failures are commonly aitributed to 
neglect by patients of medication 
schedules, borderline adequate levels 
of drug due to its relative insolubility 
in aqueous solution, and rapid wash- 
-out by tear flow. Because idoxuridine 
is an antimetabolite, only its con- 


- tinued presence in adequate titer 


can insure therapeutic effectiveness; 
therein lies the potential value of an 
idoxuridine-impregnated ocular in- 
sert that provides continuous, uni- 
formly released medication to the 
infected eye. 
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MATERIALS AND METHODS 


Thirty 2-kg male albino rabbits were ex- 
amined with the biomicroscope before use 
and were found to be free of eye disease. 

A single pool of McKrae strain (type 1) 
HSV, culture-positive solutions to 10-5 
originally isolated from a human patient 
was used throughout the experiment. The 
virus was stored at —70C. 

All cultures were taken by sweeping 
sterile cotton-tip applicators over corneas 
and conjunctiva. The swabs were inocu- 
lated directly into human embryonic kid- 
ney (HEK) tissue culture or were stored in 
tissue culture medium at —70C until time 
for inoculation into HEK. Growth medium 
was Basal Medium Eagle-10% fetal calf se- 
rum with penicillin, streptomycin, and am- 
photericin B. Cultures were read every 
other day until positive or for 14 days be- 
fore being discarded. 

Two drops of undiluted HSV were placed 
on the unscarified corneas of each rabbit. 
The lids were held shut and gently mas- 
saged for 30 seconds. 

The ocular insert consisted of a polypep- 
tide matrix containing idoxuridine with 
the following steady state release rates: 
0.5ug/hr, 7.0ug/hr, 15.0ug/hr, and 30.0ug/ 
hr. Of note is that the initial release rate of 
the 30ug/hr unit averaged 100ug/hr for the 
first 12 hours. This high rate was used in 
one experiment. The oval units were ster- 
ile, pliable, measured 15x 6 mm (0.5ug and 
"ug units) and 14x6 mm (15ug and 
30ug units), and were 20 ml thick. 

Idoxuridine solution, 0.1% and ointment 
1% as commercially available were ob- 
tained through the Massachusetts Eye and 
Ear Infirmary Pharmacy. 

All clinical evaluations were carried out 
single blind by two independent physician 
observers using the slit lamp biomicro- 
Scope modified for use with small animals. 
The clinical signs recorded on a 0 to 4 in- 
creasing severity score were as follows: (1) 
conjunetival hyperemia, (2) corneal epithe- 
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lial ulceration, (3) stromal edema, haze, 
and neovascularization, and (4) iritis. The 
highest score any eye could receive was 16. 


Experimental Design 


Four days prior to inoculation all rabbits 
had two interrupted 6-0 polyester fiber su- 
tures placed between each edge of the in- 
sertion of the inferior rectus muscle and 
the opposing palpebral conjunctiva (Fig 1). 
This created open-sided pockets into which 
the drug units could be inserted. Four days 
after inoculation all animals were found to 
have active, well-established dendritic 
keratitis. Immediately after this initial 
reading animals were put into one of the 
following treatment groups. 

A group received idoxuridine drops 
every second hour from 8 AM to 8 PM and 
idoxuridine ointment overnight. 

Four groups were given idoxuridine in- 
serts releasing 0.5, 7, 15, and 30ug/hr, re- 
spectively. These inserts were changed ev- 
ery four days. The 100ug/hr release rate 
group was made up of animals receiving 
fresh idoxuridine at 30ug/hr units every 12 
hours. 

The final group consisted of untreated 
controls. 

The eyes were examined and graded 
daily on the slit lamp from day 4 through 
10. Units that had been lost were replaced; 
retention rate was 90%. Therapy was dis- 
continued on day 10 postinoculation and vi- 
ral eultures were taken at the end of the 
experiment. 

A separate set of 22 inoculated eyes un- 
treated or treated with idoxuridine drops 
or 30ug/hr inserts was cultured every four 
days from day 4 through day 24. 


RESULTS 
Clinical Findings 


The severity of conjunctivitis and 
stromal reactions was always directly 
correlated with the severity of epithe- 
lial disease. In almost every case the 

f; 
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iritis readings in each eye of an ani- 
mal were the same and independent 
of the corneal state (Table 1), eg, a 
rabbit with severe external disease in 
one eye and almost none in the other 
emight have severe iritis or no iritis in 
both eyes. Therefore, for purposes of 
clarity the corneal epithelial scores 
were taken as the basic indicator of 
the relative therapeutic efficacy of 
any given treatment. 

All statistical analysis was done by 
the Mann Whitney test with the level 
of confidence (LOC) taken at 95% to 
99%. 

In the therapy of established cor- 
neal epithelial disease (Fig 2, Table 2) 
there was no significant difference 
clinically among the eyes at the onset 
of treatment. The control eyes 
reached peak severity on treatment 
дау 4. The 0.5ug/hr and "7ug/hr de- 
vices exerted some antiviral effect in 
comparison to controls but were not 
significantly different from the con- 
trols or each other at the 95% LOC. 
The l5ug/hr, 30ug/hr, 100ug/hr de- 
vices, and idoxuridine drops and oint- 
ment all produced significantly better 
results than those of controls. The 
30ug/hr device was significantly bet- 
ter than either the l5ug/hr device 
or idoxuridine drops and ointment 
and not significantly better than the 
100ug/hr device. In eyes treated with 
the 100ug/hr and 30yg/hr inserts, 
there was a significant improvement 
by 24 hours after onset of treatment 
whereas substantial improvement 
was seen at 48 hours with the 15ug/hr 
device but not until 92 hours with the 
idoxuridine drops and ointment. Ad- 
ditionally, the idoxuridine drops and 
ointment group continued to worsen 
clinieally during the first 24 hours of 
therapy. 


Viral Cultures 


On day 4, all cultures were positive 
















Day Controls 0.5ug/hr 
4 14/14 (100%) 10/10 (100%) 
11 10/14 (65%) 1/10 (40%) 
15 0/11 0/8 

19 0/9 0/8 
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open-sided conjunctival pocket. 


Table 1.—Iritis Severity Scores 
Treatment Day 
maa 
Group 4 6 9 


Controls 0.65 1.63 1.53 
0.5ug/hr 0.99 1.12 1.76 
Tug/hr 0.85 1.48 1.32 
0.67 1.07 1.18 
30ug/hr 0.48 0.97 0.56 
100ug/hr 0.41 0.88 0.53 


Idoxuridine drops 
and ointment 0.57 

































0.78 0.71 





SEVERITY OF CORNEAL EPITHELIAL DISEASE 
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DAYS POST-INFECTION ————+4 
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TREATMENT DAYS — —— —3À 
Fig 2.—Corneal epithelial scores of idox- 
idine drop and insert groups. 





Table 2.—Corneal Epithelial Disease Severity Scores* 


ee —— 


Treatment Day 


Group 
Control 
n= 10 
0.5ug/hr 


15ug/hr 
n=8 


30ug/hr 
n=8 
100ug/hr 
n= 10 
Idoxuridine 

drops and 

ointment 
n=9 


2 

1.18 
+0.21 

0.55 
+0.08 


3 

1.47 
+0.35 

0.92 
+0.11 





* Data are reported as mean — standard error of the mean. 


Table 3.—Positive Viral Cultures 


Treatment Group 


„„——_——.-——-—-є—є—є—-—-—-—-—————-————_ 





7ug/hr 
11/11 (100%) 
1/11 (9%) 
0/10 
0/9 


15ug/hr 
10/10 (100%) 
4/13 (29%) 
0/13 
0/11 








30u9/hr 
11/11 (100%) 
3/11 (27%) 
0/10 
0/10 


Idoxuridine Drops 


100ug/hr and Ointment 
8/8 (100%) 12/12 (100%) 
3/8 (37%) 8/14 (52%) _, 
0/8 0/11 
0/8 0/10 
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Despite noticeable clinical 
improvement a significant number of 


. viral cultures was still positive on day 


11 postinfection as shown in Table 3. 
The highest percentage positive, as 
expected, was in the controls (65%) 
but an unexpected finding was the 
relatively high number of positives in 
the idoxuridine drop-ointment group 
(52%), 100ug/hr group (37%), 30ug/hr 
group (27%), and 15ug/hr group (29%) 
in comparison to the 7ug/hr group 
(9%). As the 0.5ug/hr group was 40% 
positive it was thought that the low 
number of positives in the Tug/hr 
group was probably misleading but 
no deviation in the system could be 
found to account for it. By day 15 and 
again on day 19 postinfection all cul- 
tures were uniformly negative. 


COMMENT 


Despite the introduction of numer- 
ous new drugs into the market over 
the past ten years, meaningful ad- 
vances in the technology of drug 
delivery systems have been few and 
usually of limited application. The ba- 
sic concept motivating much ophthal- 
mic research in drug delivery systems 
has been an attempt to prolong con- 
tact time between the medication ap- 
plied and the ocular surface. Modern 
approaches include the use of viscous 
drug vehicles (such as polyvinyl alco- 
hol or methylcellulose), ointments, 
drug-soaked pledgets, or hydrophilic 
contact lenses and micropumps.?* 
None of these, however, has achieved 
in any practical manner the desired 
goal of true constant-rate delivery of 
drug to the eye. 

Recently, however, it has been 
shown that incorporation of drugs in 
polymeric membranes that allow con- 
tinuous zero-order kinetic release is 
now technically feasible. Such devices 
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are being developed and studied both 
in animals and humans. Studies on 
the use of hydrocortisone-releasing 
inserts to suppress experimental 
xenograft reactions and on pilocar- 
pine Ocusert therapy of open-angle 
glaucoma in humans have made clear 
the advantages of this therapeutic 
approach over pulsed drops. Thirty to 
two hundred times less drug is re- 
quired to obtain the same therapeutic 
effect; there are fewer local and sys- 
temic side effects; therapy continues 
throughout the hours of sleep when 
drops have often worn off; less depen- 
dence on patient reliability is re- 
quired; and there is reduced demand 
on nursing care and patient time for 
drug administration.** 

In the present study the data indi- 
cate that the constant-rate drug de- 
livery provided by the idoxuridine-re- 
leasing antiviral ocular insert is an 
easy, reliable, and therapeutically ef- 
fective approach to infectious ocular 
HSV. The higher delivery rate of 30ug/ 
hr was appreciably faster and better 
than the usual therapeutic approach 
with idoxuridine drops and ointment 
while exposing the eye to 40% less 
drug, a factor of some importance 
when using idoxuridine as this drug 
has a 5% to 8% incidence of toxic or al- 
lergic side effect in humans. 

From the present study it would 
also appear unnecessary to go to 
higher delivery rates as the 100ug/hr 
device was not significantly better 
than the 30ug/hr device. 

It should also be noted, however, 
that regardless of which approach is 
used therapy should be continued for 
at least 14 days because of the per- 
sistence of culturable virus. This 
is not unexpected as the idoxuridine 
works not by killing virus but by ar- 
resting the growth and maturation 
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process. The body sloughs the cell у 


carrying the immature particles. If 
treatment is discontinued prema- 
turely, many incomplete virus par- 
ticles may then continue on to matur- 
ity and reactivate the infettiqus 
disease.’ 

Idoxuridine drops and ointment 
appear to have no microbiologic ad- 
vantage over constant-rate delivery 
idoxuridine inserts and are less effec- 
tive in the rapidity of clinical resolu- 
tion of disease. 


This work was supported in part by a Fight for 
Sight grant from Fight for Sight, Inc; by re- 
search grant EY-00208, training grant EY-00043, 
and Special Fellowship EY-52969 (Dr. R. Lang- 
ston) from the National Eye Institute; by a grant 
from the Alza Corporation; and by the Massachu- 
setts Lions Eye Research Fund, Inc. 
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herpes simplex keratouveitis. 


References 


1. Patterson A, Fox A, Davies G, et al: Con- 
trolled studies of IDU in the treatment of her- 
petic keratitis. Trans Ophthalmol Soc Uk 83:583- 
591, 1963. 

2. Zaffaroni A: New approaches to drug ad- 
ministration. Read before the 31st International 
Congress of Pharmaceutical Sciences, Washing- 
ton, DC, 1971. 

3. Podos SM, Becker B, Asseff C, et al: Pilocar- 
pine therapy with soft contact lenses. Am J Oph- 
thalmol 73:336-341, 1972. 

4. Dohlman CH, Doane MG: Reshmi CS: Mo- 
bile infusion pumps for continuous delivery of 
fluid and therapeutic agents to the eye. Ann 
Ophthalmol 3:126-130, 1971. 

5. Armaly MF, Rao KR: The effect of pilocar- 
pine Ocusert with different release rates on ocu- 
lar pressure. Invest Ophthalmol 12:491-496, 1973. 

6. Worthen DM, Zimmerman TS, Wind CA: 
An evaluation of the pilocarpine Ocusert. Invest 
Ophthalmol 13:296-299, 1974. 

7. Macoul K, Pavan-Langston D: Pilocarpine- 
Oeusert system for sustained control of ocular 
hypertension. Arch Ophthalmol 93:587-590, 1975. 

8. Dohlman CH, Pavan-Langston D, Rose J: A 
new ocular insert device for continuous-rate de- 
livery of medication to the eye. Ann Ophthalmol 
4:823-832, 1972. 

9. Goz B, Prusoff WH: Pharmacology of vi- 
ruses. Ann Rev Pharmacol 10:143-165, 1970. 


f; 


б 
1351 


BP LE 





The Retina Service of Wills Eye Hospital 


and 


Jefferson Medical College of Thomas Jefferson University 


announce a comprehensive course on 


VASCULAR DISEASES OF THE OCULAR FUNDUS 


William H. Annesley, M.D. 
Thomas Behrendt, M.D. 
Paul Carmichael, M.D. 
Thomas Duane, M.D. 

Jay L. Federman, M.D. 
Richard E. Goldberg, M.D. 


March 6 and 7, 1976 


Faculty 
Alfred Lucier, M.D. Norman J. Schatz, M.D. 
Larry Magargal, M.D. Jerry A. Shields, M.D. 
P. Robb McDonald, M.D. George L. Spaeth, M.D. 
Peter Palena, M.D. William Tasman, M.D. 
Charles C. Rife, M.D. Peter Walsh, M.D., Ph.D. 
Lov K. Sarin, M.D. Albert Zimmermann, M.D. 


Guest Lecturer — Paul Henkind, M.D., Ph.D. 
Location: Jefferson Hall Commons, Philadelphia, Pa. 
Tuition: $175.00. Special rate of $60.00 for residents and fellows. 
Make checks payable to Retina Service, Wills Eye Hospital, and mail to Retina Service, Wills 
Eye Hospital, 1601 Spring Garden Street, Philadelphia, Pa. 19130. Fee includes luncheons and 


Dinner.* 


For program, hotel reservations, wives’ Bicentennial 


activities, write to: 


Richard E. Goldberg, M.D. 

Retina Service, Wills Eye Hospital 
1601 Spring Garden Street 
Philadelphia, Pa. 19130 


Good for Accreditation in Category 1 


* Wills Eye Ex-Retina Fellows Aiumni Dinner — Friday night, March 5, 1976 






Because Burroughs Wellcome Co. 
agrees with recent F.D.A. recom- 
mendations that products like 
Cortisporin® Ophthalmic Ointment 
and Suspension should be pre- 
scribed only by physicians w th 
special training and knowledge in 
ophthalmology—this message is for 
your eyes only. 
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are potent yet gent > 
—Potent antibacterial action works 


against a wide range of suscepti- 
ble pathogens. 


—Gentle anti-inflammatory effect 
works against swelling, pain, itch- 
ing and corneal neovasculariza- 
*tion. 


—Two sterile forms: Ointment and ч 
Suspension. n 








BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
E UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 


JANUARY 5 THROUGH FEBRUARY 27, 1976 
. FIFTH ANNUAL SESSION 


This course consists of lectures, laboratory dissection, and demonstrations by an experienced faculty of 


ophthalmologists and basic scientists. It is directed toward the requirements of residents and prospective 
residents in ophthalmology. 


The curriculum includes: 
Anatomy Motility 
Physiology Neuro-Ophthalmology 


Biochemistry Glaucoma 


Pathology Immunology 
Medical Ophthalmology Visual Fields 


Retinopathy Optics 
External Disease Refraction 


Pharmacology Embryology and Genetics 


Tuition is $600.00. 


For further information and application forms, please write: 
Richard S. Ruiz. M.D. 
Director of the Program in Ophthalmology, 
1121 Hermann Professional Building, 
Houston, Texas 77025, 
A/C 713, 526-7261. 
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cated in acute purulent conjunctivitis and blepha- 
“ritis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic 
itis, vaccinia or varicella; and conditions in- 
g the posterior segment of the eye. It is also 
contraindicated in those individuals who have 
- shown hypersensitivity to any of its components. 
PRECAUTIONS: Extended ophthalmic use of topical 
steroid therapy may result in glaucoma with pos- 
n U sible damage of the optic nerves, posterior sub- 
Fach gram contains . : | A } capsular cataract formation, ог may aid in the 
Hess 5,000 uni es zine П à aes i 5 establishment of secondary ocular infections from 
neomycin sulfate (equivalent a. { : fungi or viruses liberated from ocular tissues. It 
base) 5 mg; hydrocortisone 10 mg (1' is advisable that intraocular pressure be checked 
white petrolatum qs. Tubes of 6 oz wi frequently. In those diseases causing thinning of 
mic tip. vs the cornea, perforation has been known to occur 


X " { with the use of topical steroids. As with any anti- 

Suspension biotic preparation, prolonged use may result in 

\ in B гек the overgrowth of nonsusceptible organisms, in- 
(Polymyxin B-Neomycin- 


cluding fungi. Appropriate measures should ‘be 
Fach cc contains Aerosporin® brand Polymyxin B 


taken if this occurs. 
ADVERSE REACTIONS: Articles in the current med- 
ical literature indicate an increase in the preva- 
i ч Х : lence of persons allergic to neomycin. The pos- 
P2 обоа pergis х sibility of such a reaction should be borne in ming 
- 10 mg 1%; ан еа 0.001%. ES tg! literature le NN frem 
_ Jhe vehicle cóntains the inactive ingredients cetyl зн араа Dare m 
alcohol, glyceryl monostearate, liquid petrolatum, 
_polyoxyl 40 stearate, propylene glycol and puri- 
ied ottles of : ; with sterile d opper. pie 
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classified the indications 



















( effective: For the treatment of 

onpurulent bacterial infections of the eye 
due to organisms sensitive to the antibictic 
ingredients of the drug and when the anti- 
inflammatory action of the hydrocortisone is 
indicated as in nonpurulent bacterial, aller- 
gic, vernal and phlyctenular conjunctivitis; 
nonpurulent blepharitis; interstitial, scleros- 
ing, postoperative or acne rosacea keratitis; 
superficial chemical and thermal burns of 
the cornea. 

Final classification of the less-than- 
effective indications requires further inves- 
tigation. 
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A Human Model of Allergic Conjunctivitis 


Robert Stegman, MD, David Miller, MD 


€ Using the method of refractcmetry to 
measure protein concentration in tears, a 
simple model was developed to evaluate 
the allergic response in humans. Timothy 
grass pollen was instilled into the cul de 
sac of a human subject, and the protein 
content of the subject's tears was sam- 
pled every 15 minutes for three hours. 
Once the time course of this experiment 
was predictable, various eye medications 
were instilled into the subject's eye 30 
minutes after allergic challenge. It was 
noted that 1.0% and 0.1% prednisolone, 
each combined with 0.12% phenylephrine 
hydrochloride, as well as 196 epinephryl 
borate eye drops, produced an almost im- 
mediate return to normal of tear protein 
levels, whereas 1.0% medrysone, 0.1% 
fluorometholone, 1.0% prednisolone, and 
0.12% prednisolone had less pronounced 
effects on reduction of elevated tear pro- 
tein concentration. 

(Arch Ophthalmol 93:1354-1358, 1975) 


here is a distinct need for a 
method that quantitates both 
external ocular inflammation and the 
effect of various medications on such 
ocular inflammations. Previous stud- 
ies suggest that the protein level in 
the tears becomes elevated in certain 
external ocular diseases.‘ In the 
previously cited studies, paper elec- 
trophoresis, gel electrophoresis, or 
immunoelectrophoresis were the 
methods used to measure prctein. Al- 
though precise, these methods are 





` Submitted for publication July 17, 1974. 
From the Department of Ophthalmology, Beth 
Israel Hospital, Boston. 
Reprint requests to the Department of Oph- 
thalmology, Beth Israel Hospital, 33) Brookline 
Ave, Boston, MA 02215 (Dr Miller). 
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highly sophisticated апа time-con- 
suming, requiring from 4 to 24 hours 
to obtain results. 

In our study, the use of refrac- 
tometer proved to be a quick and ac- 
curate method of determining protein 
concentration from small tear sam- 
ples in experiments in which allergic 
conjunctivitis was induced and ob- 
served in a human subject.* 


THEORY OF REFRACTOMETER 


When a beam of light traverses a 
solution, the amount of light scat- 
tered is proportionate to the square of 
the molecular weight of the scatter- 
ing molecules. Thus, only large mole- 
cules, ie, proteins, can be considered 
to be important scatterers. Once the 
light waves are scattered by protein 
molecules, they interfere with each 
other constructively in a forward di- 
rection, building up into a strong 
wave called the refractive wave. The 
amount of bending of the direction of 
the refractive wave (change in direc- 
tion from the incident wave) follows 
the conventional rules of diffraction. 
The size of the spacings between the 
protein molecules governs the new di- 
rection of the wave as predicted in 
the Bragg diffraction equation. Thus, 
when the angle between incident and 
refracted rays is large, the spacing 
between molecules is small and the 
protein concentration is elevated. We 
used a portable refractometer for se- 
rum and urine protein concentration 
according to the manufacturer’s in- 
structions (Fig 1). It reads out in re- 
fractive index units or in grams of 
protein per 100 milliliters of solvent. 





Fig 1.—Portable refractometer. 
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\ 
\ METHOD 
Refractometry 


E . In order to find out if the readings of the 


portable: refractometer were accurately 
calibrated for tear protein, the following 
was done. A review of the literature re- 
vealed that the average range of tear pro- 
tein in normal eyes was 0.3 to 0.7 gm/100 
ml. Forty normal eyes were selected in our 
clinic and 0.02 ml of tear samples was 
taken and analyzed with the portable re- 
fractometers. The results showed a strong 
correlation with the levels reported in the 
literature.’ 

Next, the variability was determined by 


Fig 2.—Curve A, Time course of tear protein change in terms of 
index of refraction change after allergic challenge at time zero. 
Curve B, Effect of phenylephrine hydrochloride instilled in eye at 


а oe 


taking 15 different samplings from a glass 
of tap water. The standard deviation was 
found to be + 0.05 gm/100 ml. Once the re- 
liability of the refractometer was estab- 
lished, our attention was turned to work on 
the human model of allergic conjunctivitis. 


Subject 


The subject was a 29-year-old man who 
had no ocular pathologic findings but who 
had a known conjunctival allergy to Tim- 
othy grass pollen. For the experiment, 
fresh Timothy grass was collected in late 
June, and the pollen particles were ex- 
tracted from the plant under microscopical 
observation. 


30 minutes. Curve C, Effect of 0.1% prednisolone plus phenyleph- 
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Trial 


Prior to a given trial, 0.02 ml of the tear 
sample was taken and analyzed for total 
protein concentration. Then, a 300-mg 
sample of pollen was instilled into tbe cul 


de sac of the subject, and 0.02 ml of tear У 


sample was collected every 15 minutes dur- 
ing a 180-minute span. The protein concen- 
tration of each sample was determined 
with the use of the refractometer. 


Tear Collection 


Tear collection was accomplished by 
using glass capillary tubes that were made 
by taking one-fourth inch bore tubes, heat- 


rine hydrochloride. Curve D, Effect of 1.0% prednisolone plus 
phenylephrine hydrochloride, also instilled at 30 minutes. Error 
bars indicate standard deviation of four measurements. 
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ing them, and drawing the heated portion 
to a length just short of the breaking point. 
The capillary tube was then placed on the 
lid margin, and a tear sample of between 
10] and 204l was collected via capillary ac- 
tion. Five such experiments were run. On 
' ойе occasion, the samples were вої ana- 
lyzed for protein components by use of re- 
fractometry but by use of the technique of 
acrilamide electrophoresis. 


Drug Studies 


Once the time vs protein concentration 
pattern of the allergic reaction was well 
known and predictable, it was decided to 
test the ability of various topically applied 
ophthalmic drugs to affect the reaction. 
Consequently, 30 minutes after the instil- 
lation of the grass pollen, a 201 drop of 
various standard ocular medications was 
instilled. The following medications were 
instilled on four separate occasions: 
0.12% phenylephrine hydrochloride; a 0.12% 
prednisolone and 0.12% phenylephrine hy- 
drochloride combination; and a 10% pred- 
nisolone and 0.12% phenylephrine hydro- 
chloride combination. The following were 
instilled on two occasions: 1.0% medrysone; 
0.1% fluorometholone; 1% epinephryl bo- 
rate; 1.0% prednisolone; 0.12% predniso- 
lone; and solution GHS-1159, which was the 
vehicle with which all of the above medica- 
tions but epinephryl borate were mixed. 


Finally, a 20ul drop of a 1% prednisolone 
and 0.12% phenylephrine hydrochloride 
combination was instilled in one eye five 
minutes prior to the pollen instillation into 
both eyes. Tear protein levels were moni- 
tored every 15 minutes. 


RESULTS 
Refractometry 


The tear protein concentration from 40 
normal eyes ranged from 0.3 to 0.7 gm/100 
ml, which agreed closely with the range re- 
ported in the literature." 


Allergic Conjunctivitis 


Figure 2 represents the change in 
refractive index of the tear sample vs 
time after grass pollen instillation for 
non-drug trials as well as trials in 
which the following were used: 0.12% 
phenylephrine hydrochloride; a 0.1% 
prednisolone and 0.12% phenylephrine 
hydrochloride combination; and a 
1.0% prednisolone and 0.12% phenyl- 
ephrine hydrochloride combination. 

Figure 3 represents the time course 
of (1) the allergic conjunctivitis, un- 
treated; (2) vehicle instillation; (3) 
1.0% medrysone; (4) 0.1% fluorometh- 
olone, and (5) 196 epinephryl borate. 

Figure 4 represents a final series of 


Fig 3.—Curve A, Time course cf tear protein change in terms of index of refraction 
change after allergic challenge at time zero. Curve B, effect of vehicle instillation after 
30 minutes. Curve C, Effect of 1.0% medrysone instilled at 30 minutes. Curve D, Effect of 
0.1% fluorometholone. Curve E, Effect of 1% epinephrine borate instilled 30 minutes af- 
ter allergic challenge. Error bars indicate standard deviation of four measurements. 
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experiments showing time РА tear pro- 
tein of (1) the allergic conjunctivitis, 


untreated; (2) 1% prednisolone with ._ 


0.12% phenylephrine hydrochloride; 
(3) 1% prednisolone; and (4) 0.12% 
prednisolone. 

During a typical experiment with- 
out medication, the tear protein con- 
centration would hit a peak 15 min- 
utes after pollen instillation. Between 
15 and 30 minutes after pollen intro- 
duction, intense itching would de- 
velop and a chemosis would start in 
the inferior bulbar conjunctiva and 
migrate around the limbus to the su- 
perior conjunctiva. At the 60-minute 
point, edema of the lower lid would 
develop, which might then extend to 
the upper part of the cheek by the 
120-minute point (Fig 5). The tear 
protein level would return to normal 
within 180 minutes. However, the 
chemosis would not resolve for four to 
five hours, and the lid swelling would 
not disappear for 24 hours. 

Both the prednisolone-phenyleph- 
rine hydrochloride combinations and 
the 1% epinephryl borate relieved 
itching and brought tear protein 1еу- 
els to normal within 5 to 15 minutes. 
The 0.12% phenylephrine hydrochlo- 
ride alone also altered the tear pro- 
tein within 15 minutes, but did not 
bring about a return to normalcy for 
2% to 3 hours. 

The effects of 1% prednisolone 
alone were in a secondary category. 
Although the medication helped alle- 
viate the symptoms of itching and 
burning, its effect on tear protein did 
not appear for 1% hours. 

In a third category were the effects 
of (1) 1% medrysone; (2) 0.1% fluoro- 
metholone; and (3) 0.12% predniso. 
lone. Although they partially alle- 


viated the symptoms of itching and . 


burning, they did not alter the course 
of the tear protein curve. The vehicle 
did not alter the reaction at all. 

The prophylactic administration of 
a 1.0% prednisolone and 0.12% phenyl- 
ephrine hydrochloride combination 
five minutes before pollen adminis- 
tration completely suppressed the al- 
lergic reaction in terms of tear pro- 
tein, itching chemosis, and redness in 


the treated eye. The other eye, which. . 


had simultaneously received the pol- 
len alone, went through the pre- 
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Fig 4.—Curve A, Time course of tear protein change in terms of 
index of refraction change after allergic challenge at time zero. 
Curve B, Effect of 196 prednisolone plus 0.1296 phenylephrine hy- 
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drochloride instilled 30 minutes after allergic challenge. Curve C, 
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ALLERGIC REACTION 


1% PREDNISOLONE + 0.12% 
PHENYLEPHRINE 


1% PREDNISOLONE 


0.12% PREDNISOLONE 


| а= . 
135 150 


Effect of 1% prednisolone instilled 30 minutes after allergic chal- 
lenge. Curve D, Effect of 0.12% prednisolone instillation 30 min- 
utes after allergic challenge. 


Fig 5.—Subject three hours after allergen instillation, showing chemosis and lid edema. 


Fig 6.—Results of acrilamide electrophoresis of human tears, taken 15 minutes after al- 
lergic challenge (top), 30 minutes after challenge (second from top), and 75 minutes af- 
ter challenge (third from top). Lower two patterns concern serum albumin and serum 


globulin. 
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dictable stages of allergic reaction. It 
should also be noted that after six or 
eight trials, a resistance to the pollen 
would develop. When this occurred, 
the combination of a time break and 


"T *aninécrease of pollen dosage would re- 


store the standard allergic reaction, 
and then the drug trials would pro- 
ceed. 

Finally, results from acrilamide 
electrophoretic analysis are shown in 
Fig 6. The major component of :he in- 
creased tear protein was albumin. 


COMMENT 


The results of our study sugzest a 
simple method for quantitatirg the 
severity of allergic conjunctivitis in 
the human by using tear protein con- 
centration as measured by simple op- 
tical refractometry. 

Such a system seems ideal ir eval- 
uating the effectiveness of the vari- 
ous eye medications on a constant 
model system. However, one must be 
cautious in transferring the values of 
tear protein concentration of one sub- 
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ject to evaluation of the events in an- 
other subject’s eye. 

To understand the reasoning here, 
one should first look into the mecha- 
nism of increased tear protein after 
allergic challenge. The electrophoretic 
finding of an increased serum albu- 
min as the major protein component 
of the elevated tear protein, as well as 
the presence of chemosis, suggest 
that the allergic challenge induces a 
transudation from the conjunctival 
vessels. This serum leak produces the 
chemosis, and is also responsible for 
the elevated tear protein. 

It would appear that this transu- 
dation is basically a function of 
vasodilation. This is borne out by the 
findings that epinephryl borate, 
phenylephrine hydrochloride, and the 
prednisone-phenylephrine hydrochlo- 
ride combinations (all vasoconstric- 
tors) reversed the serum leak dramat- 
ically. The steroids by themselves 
improved the subjective complaints of 
itching and burning, but did not no- 
ticeably alter the transudation of pro- 
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INTRAOCULAR 
LENS IMPLANTATION. | 
COURSE 


SANTA MONICA HOSPITAL MEDICAL CENTER 


The purpose of this two-day course is to teach 

the surgeon the technique of Intraocular Lens Implantation, 
using the intracapsular, extracapsular or 
phacoemulsification method of cataract extraction. 


TOPICS 
Actual Surgical Demonstrations 


Video Observation of Conventional 
Techniques 


Pre-Operative Care 

Post-Operative Care 

Indications 

Contra-Indications 

Complications 

Lens Strength Calculations 

Ultrasound Lens Strength Calculations 


Post-Operative Examination of 
Operated Cases 


Animal Surgery (lens implantation — 
animal eyes) 


Surgical Instrumentation 
IOL Ordering 
Third Party Billings 
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For further information, contact: 


George M. Haik, M.D. 
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as removal of inverted eyelashes to cosmetic use. 
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brand of 


gentamicin sulfate use" 


Solution-Sterile 
Ointment-Sterile , 


Each ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-sol- 
uble antibiotic of the aminoglycoside group active 
against a wide variety of pathogenic gram-negative 
and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, 
aqueous solution buffered to approximately pH 7 for 


use in the eye. Each ml. contains геа sulfate Y* 


(equivalent to 3.0 mg. gentamicin), disodium phos- 
phate, monosodium phosphate, sodium chloride, 
and benzalkonium chloride as a preservative 
GARAMYCIN Ophthalmic Ointment is a sterile 
ointment, each gram containing gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin) in a bland base of 
white petrolatum, with methylparaben and propylpar- 
aben as preservatives 
ACTIONS The gram-positive bacteria against which 
gentamicin sulfate is active include coagulase-posi- 
tive and coagulase-negative staphylococci, Noluding 
certain strains that are resistant to penicillin; Group 
beta-hemolytic and nonhemolytic streptococci; and 
Diplococcus pneumoniae. The gram-negative bac- 
teria against which gentamicin sulfate is active in- 
clude certain strains of Pseudomonas aeruginosa, 
indole-positive and indole-negative Proteus species, 
Escherichia coli, Klebsiella pneumoniae (Friedland- 
er' s bacillus), Haemophilus influenzae and Haemo- 
philus aegyptius (Koch-Weeks bacillus), Aerobacter 
aerogenes, Moraxella lacunata (diplobacillus of 
Morax-Axenfeld), and Neisseria species, including 


Neisseria gonorrhoeae. Although significant resis- B 


tant organisms have not been isolated from patients 
treated with gentamicin at the present time, this may 
occur in the future as resistance has been produced 
with PULS QS vitro by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are indicated in the topical treatment 
ofinfections ofthe external eye and its adnexa caused 
by susceptible bacteria. Such infections embrace 
conjunctivitis, keratitis and keratoconjunctivitis, cor- 
neal ulcers, blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic 
Solution and Ointment are contraindicated in pa- 
tients with known hypersensitivity to any of the com- 
ponents 

WARNINGS GARAMYCIN Ophthalmic Solution is 
not for injection. It should never be injected subcon- 
junctivally, nor should it be directly introduced into 
the anterior chamber of the eye 

PRECAUTIONS Prolonged use of topical antibi- 
otics may give rise to overgrowth of nonsusceptible 
organisms, such as fungi. Should this occur, or if irri- 


tation or hypersensitivity to any component of the x 


drug develops, discontinue use of the preparation 
and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transientirritation has been 
reported with the use of GARAMYCIN Ophthalmic 
Solution. 

Occasional burning or stinging may occur with the. 
use of GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN 
Ophthalmic Solution: instill one or two drops into the 
affected eye every four hours. In severe infections, 
dosage may be increased to as much as two drops 
once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a small 
amount to the affected eye two to three times a da 
HOW SUPPLIED GARAMYCIN Ophthalmic Solu- 
tion—Sterile, 5-ml. plastic dropper bottle, sterile, 
boxes of one and six. Store away from heat 

GARAMYCIN Ophthalmic Ointment—Sterile, 
Y%-ounce tube, boxes of one and six. Store away‘from 


heat NOVEMBER 1973 


For complete details, consult package insert or litera- 
ture available from your Schering Representative: or 


Professional Services Department, Schering Corpora- AL 


tion, Kenilworth, New Jersey 07033 


. Schering Corporation 
Kenilworth, N.J. 07033 * 
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The : 
eye opener in 
bacterial — 
conjunctivitis 
У m Clears up conjunctivitis and other infections of the 


external eye and adnexa due to susceptible strains of 
- gram-negative H. influenzae, E. coli, K. pneumoniae. 


M. lacunata, Enterobacter aerogenes (formerly Aero- 


bacter), H. aegyptius and Neisseria sp., including 
N. gonorrhoeae. 


m Clears up conjunctivitis and other infections of the 
external eye and adnexa due to susceptible strains of 
gram-positive staphylococci and streptococci, 
including D. pneumoniae. 





m Clears up infections'of the external eye and 
adnexa due to problem organisms: P. aeruginosa 
(certain strains) and Proteus sp. (sensitive strains, 
both incole-positive and - negative). 


m Clears up infections* of the external eye and adnexa 
generally without sensitivity reactions and irritation. 
No significant organism resistance to date. This may 
occur in the future. Resistance to gentamicin 

has been produced (with difficulty) in vitro 

by repeated exposures. 


Clears up 
external eye infections: 
caused by a wide range 
of ocular pathogens 


*due to susceptible organisms. 


WIDE GRAM-NEGATIVE SPECTRUM AND GRAM-POSITIVE ACTIVITY 


brand of 


gentamicin sulfate,u.s.»  Solution-Sterile E 


« Басһ ml. or gram contains gentamicin sulfate 
equivalent to 3.0 mg. gentamicin. 


b^ © 1975, Schering Corporation. All rights reserved 
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Instrumentation 


Isometric, Three-Dimensional Viewing 


of Ultrasonograms 


D. Jackson Coleman, MD; Louis Katz, MS; Frederic L. Lizzi, EngScD 


ө This report describes a system that 
allows amplitude information to be used 
as a third dimension or aspect of display 
on B-scan ultrasonograms. The relative 
strength of reflected echoes can be 
shown on B-scan by means of gray scale, 
color coding, or on A-scan with amplitude 
deflection. With this new technique, 
called isometric display, superimposition 
of the A-scan trace on the B-scan allows 
preservation of these amplitude charac- 
teristics. The three-dimensional presenta- 
tion can be rotated around any azimuth to 
provide isometric viewing of the ultrason- 
ogram. Tissue may then be characterized 
on a more reliable basis than is permitted 
by independent analysis of outline and 
amplitude features. 

(Arch Ophthalmol 93:1362-1365, 1975) 


Submitted for publication June 24, 1974. 
From the Ultrasound Laboratory, E. S. Hark- 
ness Eye Institute, Columbia-Presbyterian Med- 


-ical Center (Dr. Coleman) and Riverside Re- 


search Institute (Mr. Katz and Dr. Lizzi), New 
York. 

Reprint requests to Ultrasound Laboratory, 
E. S. Harkness Eye Institute, Columbia-Presby- 
terian Medical Center, 635 W 165th St, New 


А York, NY 10032 (Dr. Coleman). 
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he standard display for B-scan 
ultrasonograms is two-dimen- 
sional, showing the depth and the 
width of an acoustic section of tissue. 
A third “dimension,” amplitude or 
relative strength of reflected echoes, 
can be shown on B-scan by means of 
gray scale, color coding,’ or an A- 
scan with amplitude deflection. Am- 
plitude characteristics are important 
to preserve in perspective on the two- 
dimensional picture. They provide the 
characterization of tissue that allows 
more reliable identification than does 
outline alone. 

This report describes a system that 
uses analog electronic circuitry to al- 
low the amplitude information to be 
used as a third dimension or aspect of 
display on B-scan. This three dimen- 
sional presentation can be rotated 
around any azimuth to provide iso- 
metric viewing of the ultrasonogram. 


METHODS 


Isometric B-scan displays are generated 
by an on-line electronic system that ac- 
cepts and stores signals from a conven- 
tional B-scan system.’ These stored signals 
are displayed repeatedly on an oscilloscope 
after modification by electronic circuitry 
that introduces the appropriate scaling 
factors required for isometric presenta- 
tion. 

B-scan storage is accomplished by a scan 
converter that is the analog counterpart of 
a computer memory bank. The converter 
storage element, a lithicon tube, registers 
B-scan signals in the form of a charge pat- 
tern whose two spatial coordinates (X, Y) 
represent anatomical coordinates; stored 
charge amplitude (A) exhibits a 35-dB dy- 


namic range and is proportional to echo 
amplitude, which, in turn, is related to tis- 
sue relfectivity. Once stored, B-scan data 
can be repeatedly read out for time periods 
as long as 15 minutes, yielding signals cor- 
responding to X, Y, and A. 

During read-out, the coordinate signals 
are processed and shaped in proper rela- 
tive proportions to simulate an isometric 
view of the scanned anatomy. The result- 
ing image is displayed on a monitor os- 
cilloscope and can be rotated or tilted, or 
both, via manual control. This processing 
can best be understood by considering how 
the stored B-scan, which represents a top 


Fig 1.—B-scan views illustrating isomet- 
ric tilting. Conventional B-scan (top), tilted 
isometric view (center), and edge view 
(bottom). A represents reflectivity axis; X 
and Y represent spatial axes. 








Fig 2.—A through C, Views of a single stored B-scan section of 


ж eye displayed with isometric viewing so that amplitude appears 


as elevation of B-scan pattern. Amplitude information is pre- 
served similar to that in A-scan so that by tilting display, A-scan 
appearance along any section can be seen. 
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Fig 3.—D through F, Similar views of same section 
shown in previous figures, but now with super- 
imposed line emphasizing A-scan through selected 
coordinates. Heightened scan line can in effect pro- 
vide A-scan type of comparative echo amplitudes 
through any meridian. 
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(plane) view .Of tissue reflectivity, is 
"tilted" away from the viewer as shown in 


M Fig 1. 


. Tilting requires separate processing of 
X-, Y-, and A-signals. The X-signals are 
applied unaltered to the horizontal oscillo- 
scope deflection plates. The Y-signals are 
multiplied by the cosine of the tilt angle 8 
and then applied to the vertical deflection 
plates to introduce the appropriate spatial 
foreshortening. In the extreme case of an 
edge view ( Ө= 90°), only horizontal spatial 
dimensions are displayed. Reflectivity val- 
ues are superimposed as vertical displace- 
ments on this spatial format. In tilted 
isometric displays, reflectivity signals are 
multiplied by sine 6 and then applied to the 
oscilloscope's vertical deflection plates. 
Thus, reflectivity levels appear largest in 
edge views of the B-scan. 

Similar gain modifications used with 
specific combinations of vertical and hori- 
zontal deflections produce rotation and 
simultaneous tilting and rotation of B- 
scans. Although the required gain combi- 
nations can become fairly complex, all 
operations are implemented through am- 
plifiers and associated sine/cosine poten- 
tiometers configured to satisfy the geomet- 
ric principles of isometric projection. It 
should be noted that the display formats 
described above are capable of represent- 
ing reflectivity over the full 35-dB dynamic 
range provided by the scan converter. This 
range far exceeds that available with stan- 
dard B-scan displays. 


COMMENT 


The advantages of B-scan viewing 
with this system relate to both diag- 
nosis and preoperative evaluation of 
tissues. Diagnosis is enhanced by the 
improved ability to recognize pat- 
terns of reflectivity or of amplitude 
change within cut sections of tissue, 
eg, ocular tumors, or foreign bodies 
within hemorrhage or orbital fat. The 
full range of benefits from this im- 
proved ability is still to be explored. 

The advantage of full isometric 
three-dimensional viewing in preop- 
erative evaluation of tissue is readily 
seen. Thorough evaluation of vitreous 
hemorrhages for location, attachment 
to retina and probably strength and 
consistency of membranes is of ines- 
timable value in preparing for vitrec- 
tomy. Isometric viewing of sections 
through the vitreous from various as- 
pects allows the surgeon to gain per- 
spective on the interrelationship be- 
tween membranes and to plot the 
most suitable route for surgical inter- 
vention. Simultaneously, the surgeon 
gains an exact knowledge of the dis- 
tances involved between structures in 
the eye relative to the planned surgi- 
cal area. 

Various aspect views of a single B- 


scan section through the aphakic eye 
of a patient with healed endophthal- 
mitis is shown in Fig 2 through 7. 
These pictures show a “stored” B- 
scan rotated on an oscilloscope, dis- 


play to provide the examiner with ' 


360° of viewing range of the "flat" 
scan as well as 180° of viewing angle 
of the amplitude characterization. 

The advantages of the system lie 
primarily in the improved ability to 
visualize and characterize tissue re- 
flectivity. While this system will lead 
to improved diagnostic ability, an ad- 
ditional and readily apparent advan- 
tage is in the preoperative evaluation 
of ocular abnormality. 


This study was supported by National Insti- 
tutes of Health grant EY-00275-08 for the Na- 
tional Eye Institute and by grant G459 from 
Fight-For-Sight, Inc. 
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‘Perime 
The value of owning a true original 
(s as meaningful in the exacting 
world of the healing arts as it is in 
the world of painting and sculpture. 
In the case of an original Haag-Streit 
* instrument it means owning the very 
finest equipment possible — equip- 


м .ent made by the world’s leader in 
‘ophthalmological instrumentation. 


. A prime example is the Haag-Streit 

Goldmann perimeter Model 940. The 
940 was developed to meet a very 
specific need .. . improvement of the 
entire examination process in terms 
of both accuracy and economy of 
time. 
Haag-Streit precision manufacture 
provides in the 940 rigid standard- 
ization of the size and luminosity 

yf targets as well as the luminosity 
of the background . . . and standard- 
ization also of all the other variables 
that enter into the examination 
process. 

Now, for example, with the Goldmann 
perimeter a large chart allows for 
easy interpretation of the fields, be 
they central or peripheral, because 
they are always taken under the 
same conditions of examination. 


With the unique recording device, 
available with the 940 as an optional 
accessory, patient activation is one 
of the keys to the unit's effectiveness 
and precision. In operation, the 
examiner guides a pantograph index 
across the chart. When the target 
enters the field of vision, the patient 
activates a recording stylus by 





“kr 


er 940 





pressing a button. A control mechan- 
ism within the device limits contact 
time of the stylus on the chart to a 
minimum of about 0.4 seconds. 

With this time increment maintained 
at a constant, a direct relaticnship 
becomes evident on the chart be- 
tween the length of the stylus line 
and target speed. 


Thus the Goldmann perimeter and 
its recording device speed up ex- 
aminations, eliminate errors due to 
examiner reaction time, indicate 
target direction and make it easier to 
control target presentation. 

There are two original 940 mcdels 
available, the Goldmann 940-K7 for 
kinetic perimetry and the 940-ST for 
kinetic and static perimetry. The 
recording device is usable with both. 
These Haag-Streit units are true 
originals as are all Haag-Streit in- 
struments. Our products include 

the renowned Slit Lamp 900, the 
Goldmann/Weekers Adaptometer, 
the Goldmann Applanation Tc- 
nometer and contact lenses for 
gonioscopy and fundus examination. 
For additional information on the 
original Goldmann perimeter 940 or 
any other Haag-Streit instrument 
contact: 


HAAG STREIT Service, +... 


Subsidiary of Haag-Streit A.G., Berne, Switzerland 
P. O. Box 127, 6 Industrial Park 


Waldwick, New Jersey 07463 
(201) 445-1110 


Distributors for HAAG-STREIT INSTRUMENTS in the U.S.A. 
j Cummins-Robertson, Inc. 
А Miami, FL 
5 38 Doig Optical Company 
Pittsburgh, PA 


Parsons Optical Service, Inc. 
San Francisco, CA 

Alfred P. Poll, Inc. 

New York, NY 


a H.O.V. Optical Company Spratt-Optimax 

Chicago, IL Los Angeles, CA 

Ostertag Optical Service, Inc. Dixie Ophthalmic Instruments 
© . St. Louis, МО New Orleans, LA 


“CANADA: Imperial Optical Co., Ltd., Toronto, Ont. 
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243 Charles St, Boston, MA 02114 
~ 
Atypical Angiomatosis Retinae 
Positive Blanch Test 
Patrick R. O’Connor, MD, Robert J. Kaiser, MD, Louisville + 


A 54-year-old woman complained of onset of blurred vision in 
the right eye. Twenty years previously, she had been treated for 
acute choroiditis of both eyes. At that time, a review of systems 
was unremarkable. Recently, the corrected visual acuity in the 
right eye was 20/30 and in the left, 20/20. The intraocular pres- 
sure was normal and equal in both eyes. 

Funduscopy in the right eye revealed a 2-disc diameter red- 
dish mass located in the retina but involving the upper portion 
of the optic nerve head (Fig 1). The lesion appeared to be heav- 
ily vascularized, and it was accompanied by a shallow serous de- 
tachment of the retina. Hard exudates were present temporal to 4 
the macular zone, and old choroidal scars were visible just tem- 
poral to the disc. With increasing pressure applied to the globe 
during ophthalmoscopy, a progressive branching of the elevated 
zumor occurred, and it became white when the central retinal 
artery was occluded (Fig 2). 

Fluorescein angiography demonstrated marked vascularity of 
the tumor during the early phase photographs (Fig 3). Late- 
phase photographs showed extensive diffuse leakage. 
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Solution: NEOSPORIN: 
Ophthalmic Solution sterile 
(polymyxin B-neomycin-gramicidin) 
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This famous infection fighter provides a triple overlapping antibiotic formula 
for use against a wide range of gram-negative and gram-positive bacteria. It 
helps clear the infection and restore comfort when conjunctivitis is the 
problem. € Clear solution does not blur working-hours vision. € In convenient 
Drop Dose® plastic dispenser bottle. Also available as Neosporin® Ophthalmic 
Ointment (polymyxin B-bacitracin-neomycin). € See next page for prescrib- 


ing information. = 
3x Burroughs Wellcome Co. 
Research Triangle Park 
е Wellcome North Carolina 27709 
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` NEOSPORIN’ 


Ophthalmic 


i + Solution Sterile 


Polymyxin B- 
Neomycin- 
Gramicidin 
CONTRAINDICATIONS: 
This product is contraindicated 
in those persons who have 


shown sensitivity to any of its 
components. 


WARNINGS: 

Prolonged use may result in 
overgrowth of nonsusceptible 
organisms. 


PRECAUTIONS: 


- Culture and susceptibility 


* Wellcome А 


testing should be performed 
during treatment. 


Allergic cross-reactions may 
occur which could prevent the 
use of any or all of the following 
antibiotics for the treatment of 
future infections: kanamycin, 
paromomycin, streptomycin, 
and possibly gentamicin. 


ADVERSE REACTIONS: 
Neomycin is a not uncommon 
cutaneous sensitizer. Articles 
in the current literature indi- 
cate an increase in the preva- 
lence of persons allergic to 
neomycin. 


. Complete literature available 


on request from Professional 
Services Dept. PML. 
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NATIONAL SPRING MEETING 


AT 


THE 


April 25—28, 1976 


Ophthalmology Speakers: 

John P. Beale, Jr., M.D., San Francisco, Cal. 
Pierre Guibor, M.D., New York, New York 
Norman S. Jaffe, M.D., N. Miami Beach, Fla. 
Irving H. md M.D., Newport Beach, Cal. 
David Paton, M.D., Houston, Texas 


Otolaryngology Speakers: 

G. Jan Beekhuis, M.D., Detroit, Michigan 
Michael E. Glasscock, M.D., Nashville, Tenn. 
Julius N. Hicks, M.D., Birmingham, Alabama 
John Turner, M.D., Atlanta, Georgia 


RESERVATIONS: Write directly to The Greenbrier, 
White Sulphur Springs, West Virginia for hotel reserva- 
tions. 


ADVANCE REGISTRATION: Fee of $150 required; 
checks payable to The West Virginia Academy of O & O. 
Send to J. Elliott Blaydes, Jr., M.D., The Blaydes Clinic, 
Corner of Federick and Woodland Avenue, Bluefield, 
W. Va. 24701. 

AMA CREDIT CATEGORY I 





AMERICAN ASSOCIATION FOR THE STUDY OF 
HEADACHE AND NATIONAL MIGRAINE FOUNDATION 
DEPARTMENT OF NEUROLOGY 
UNIVERSITY OF NEW MEXICO SCHOOL OF MEDICINE 
SCRIPPS CLINIC AND RESEARCH FOUNDATION 


CONTINUING EDUCATION IN PATHOGENESIS 
AND TREATMENT OF 


IN ADULTS AND CHILDREN 


January 8, 9 10, 1976— Albuquerque, New Mexico 


COURSE DIRECTORS: Otto Appenzeller, M.D., Ph.D., Editor, 
HEADACHE: Donald J. Dalessio, M.D., President, Am. Assn 
for the Study of Headache; Ruth Atkinson, M.D.. Director, 
Pediatric Headache Clinic, UNM School of Medicine 
FACULTY: Seymour Diamond, Chicago; Arnold Friedman, 
Tucson; John Graham, Boston; Lee Kudrow, Encino: Robert S 
Kunke!, Cleveland; Robert Ryan Jr., Rochester: Robert Ryan 
Sr., St. Louis; Dewey Ziegler, Kansas City; Donald Dalessio, La 
Jolla; Otto Appenzeller, Ruth Atkinson, Thomas Carlow, A. 
Earl Walker, all A/buquerque. 


—18 LECTURES: 3 case presentations; 2 evening panels; 
afternoons free 


—FEE $195 ($35 for Interns, Residents and Fellows with 
letter from program director) must accompany registration. 
Cancellation charge $35 before Dec. 1. Mexican Fiesta 
Banquet included. 

—15 HOURS AMA CONTINUING EDUCATION CREDIT 
CATEGORY | APPROVED. 


Make cheques payable to "Headache Course": 1007 Stan- 
ford NE, Albuquerque, N.M. 87131: (505) 277-3342 fy 
information, hote! reservations, program. 
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Trabeculectomy for Glaucoma 


To the Editor.—In the August issue of 
the ARCHIVES (92:134, 1974), Schwartz 
and. Anderson presented the results 


` of trabeculectomies performed for 


different types of glaucoma. 

I wish to disagree with the state- 
ment that “the precise locatien of the 
excision of the trabecular meshwork 
and Schlemm’s canal may not be nec- 
essary.” Excising sclera over the cili- 
ary body behind the insertion of the 
iris root is ineffective, since the ciliary 
body blocks the newly created escape 
route. On the other hand, excising 
corneal tissue anterior to the 
Schwalbe line can lead to corneal 
edema and refractive complications. 
For this reason, the only site left for 
excision is the filtration area. 

The authors fail to mentior the ex- 
tent and thickness of tissue excised. 
If the increase of resistance to out- 
flow is based on a sclerosing process 
involving not only the trabecular 
meshwork but possibly the overlying 
sclera, enough tissue in length and 
depth must be removed to permit ad- 
equate filtration to occur. It has been 
my experience that at least a 7 mm 
long strip is necessary for this. In ad- 
dition, if only a thin scleral dap was 
left, my results were better than with 
a thicker one. 

Complications can be reduced by 
meticulous microsurgical techniques. 
The area to be excised is outlined 
with a razor blade, lifted with a mos- 
quito forceps, and dissected out with- 
out entering the anterior chamber. I 
never use scissors since the inner 
blade would have to be inserted under 
the strip into the anterior chamber. 

In my hands, trabeculectomies give 
the best results of filtering operations 
with the least complications. 

MARCEL Back, MD 
Spring Valley, NY 


In Reply.—We appreciate Dr Back’s 
interest in our article. His letter 
raises two points. 

The first is in regard to the need to 
localize exactly the Schlemm canal 
and the trabecular meshwork. Our 
point was that since a trabeculectomy 


works by filtration and not by having 


aqueous pass through the cut ends of 
the Schlemm canal, it is not necessary 
to have the Schlemm canal in the ex- 
cisional space. However, we agree 


t with Dr Back that one should be in 
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the general area of the filtration 
meshwork. If one's dissection is too 
far toward the posterior side, the cili- 
ary body may be encountered with 
bleeding, vitreous loss, or an inad- 
vertent cyclodialysis as complications. 
If it is too far anteriorly, corneal 
problems may develop. 

In response to his second point, our 
usual scleral flap is about 5 mmx5 
mm and the tissue excised is usually a 
1mmx4 mm strip. This size has been 
adequate in our hands. The other very 
important variable besides the extent 
and thickness of the tissue excised is 
the tightness of the closure of the 
scleral flap. We suspect that many of 
these variables are interdependent. 
Thus, with one type of suture and a 
certain size flap, optimum success is 
achieved with a certain size of excised 
tissue and a certain tightness of clo- 
sure. Requirements for optimum suc- 
cess might be different with a differ- 
ent suture and a different size scleral 
flap. 

We hope that this helps clarify the 
issues raised. We are glad that Dr 
Back joins us in favoring the trabecu- 
lectomy as the primary choice of fil- 
tering surgery. 

ARTHUR L. SCHWARTZ, MD 
Washington, DC 

DouGLAS R. ANDERSON, MD 
Miami, Fla 


Temporal Arteritis and 
Pulmonary Emboli 


To the Editor.-I am presently pre- 
paring a paper on giant cell arteritis 
and read with interest an article by 
Stanley A. Uriu, MD, and Robert D. 
Reinecke, MD, in the November 1973 
issue of the ARCHIVES titled “Tempo- 
ral arteritis, steroid therapy, and pul- 
monary emboli” (90:355, 1973). 

These authors suggested that the 
treatment of this disease with high 
dose steroids may have a relationship 
to the pulmonary emboli supposedly 
verified in these cases. I cannot refute 
their theory, but I would like to sug- 
gest that these two patients may 
have had a vasculitis of the pulmo- 
nary arteries causing these symp- 
toms, which are identical to pulmo- 
nary emboli seen in patients with 
systemic lupus erythematosus (SLE). 

I have recently observed such a 
case. I was initially quite confident 
with results of lung scans and clinical 
laboratory evidence that the patient 
indeed had multiple recurrent pulmo- 
nary emboli. She had been receiving 
antieoagulation therapy, as had the 


patients in this article, but because of 
recurrent chest pain, *pleurisy, and 
pleural friction rubs, the patient fi- 
nally had a catheterization to the* 
right side of the heart that-revealed 
no evidence of pulmonary emboli, 
even though chest roentgenogram 
and lung scan were abnormal at this 
time. 

These episodes of supposed pulmo- 
nary emboli are quite common in pa- 
tients with SLE and I suggest that 
the same cause could be proposed for 
giant cell arteritis. My point is that 
patients with this disease who are go- 
ing to be receiving anticoagulants 
may suffer dire consequences of the 
anticoagulation therapy, especially if 
given in conjunction with high dose 
steroid therapy. Pulmonary angio- 
grams might be indicated to verify 
the suspected pulmonary emboli. 

DALE C. BRENTLINGER, MD, FACP 
Denver 


In Reply.—Clinical manifestations of 
pulmonary vasculitis and emboli are 
rarely, if ever, seen in patients with 
temporal arteritis. In fact, our search 
of the literature uncovered no such 
relationship. On occasion, however, 
pulmonary arteritis has been re- 
ported in the larger autopsy series. 
There are increasing reports in the 
literature of vasculopathy in patients 
with temporal arteritis affecting ma- 
jor vessels other than the temporal 
artery, such as the major branches of 
the aorta. 

It is well known that patients with 
systemic lupus erythematosus often 
develop vasculitis that will affect any 
vessel. Thus, it would appear not un- 
usual that Dr Brentlinger’s patient 
was demonstrated to have pulmonary 
vasculitis. 

I agree with Dr Brentlinger that 
pulmonary vasculitis may explain the 
episodes of supposed pulmonary em- 
boli in our patients. I would think 
that embolization would be the more 


common occurrence. Unfortunately, ' 


pulmonary arteriography was not 
done on our patients. However, our 
patients have done reasonably well 
with the combination therapy of anti- 
coagulants and high doses of steroids 
on an alternate day schedule. 

I have made no mention of the role 
of steroids in this discussion. Is it 
causally related to thromboemboli 
phenomena? Only further study can 
answer that. 1 

STANLEY A. Univ, MD. 


RoBERT D. REINECKE, MD . 


Albany, NY 
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...and one of them is new 


See last page for a brief summary of prescribing information. 








Introducing a 
new series 


For the Face 
of Aphakia 


The high-plus F3 series 


The new high-plus F3 series SOFLENS® 
(polvmacon) Contact Lens is a flatter-fitting high- 
plus lenticular lens. It has uniform center thickness 
throughout the power range, which allows for a more 
precictable fit. The new 13.6mm high-plus F3 series 
allows less decentration and is available in powers 
rancing from +10.00D to +20.00D in half-diopter 
steps. For patients who need a steeper-fitting lens, 
the high-plus N series is available. 

Now, more aphakic patients than ever before may 
benefit from wearing SOFLENS Contact Lenses. 


*Data cn file, Bausch & Lomb SOFLENS Division 
See next page for a brief summary of the prescribing information. 
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For the Face of 
Therapeutics 


For the patient with painful bullous 
keratopathy, SOFLENS Contact Lens 
may provide effective symptomatic relief. 


Recent clinical studies show that the pain 
For the Face of of the condition was relieved in almost 
Vision Correction eight out of every ten patients* 


. For patients who want the “natural look" of 


contact lenses, the SOFLENS® (polymacon) 
Contact Lens is available in a wide variety of 
powers and lens curvatures in B, F J,N and 
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soflens’ 
(polymacon) 


CONTACT LENS 





VISION CORRECTION AND THERAPEUTIC USE BRIEF SUMMARY 
[for full prescribing information, see product labeling) 


DESCRIPTION: A hemispherical flexible shell which covers the cornea and may cover a 
portion of the adjacent sclera. 

ACTIONS: When placed on the human cornea, the hydrated lens acts as a refracting medium 
to compensate spherical ametropias and as a pain reliever by providing a well-tolerated 
barrier between the exposed corneal nerves and the lids 

INDICATIONS: For vision correction use in persons with non-diseased eyes and in aphakia; 
may be useful in *he treatment and management of painful bullous keratopathy. 
CONTRAINDICATIONS: Contraindicated in the presence of any active untreated infection or 
abnormality of the anterior segment of the eye with the exception of ametropia, aphakia, 
and painful bullous keratopathy. 

WARNINGS: Abrasions and Infections—If a lens becomes less comfortable, it should be 
removed immediately, and the wearer's eye and the lens examined for the possible presenze 
of a foreign body. If any eye abrasion, ulceration, irritation or infection is present, or алу 
abnormal eye condition is observed concurrent with lens wear, the lens should be removed 
immediately and a physician consulted. Infectious corneal ulcers have been reported, 
usually associated with failure to follow the recommended procedures for care of the lenses. 
Aphakic Patients—Aphakic patients should not be fitted with the lenses during the post- 
operative period until, in the opinion of the surgeon, the eye has healed completely. 

Lens Sanitation and Handling—Persons who require only vision correction and who wotld 
not, or could not, adhere to the recommended daily sanitary care of the lenses or who ere 
unable to place and remove the lenses should not be provided with them. Failure to follow 
handling and sanitation instructions could lead to serious eye infections which might result 
in corneal ulcers 

Malfunction aad rusting of the metal interior of the Aseptor"— Patient Unit as well as 

discoloration and cracking of the lens case has been reported after varying periods of use If 
such occurs, appropriate replacement is indicated to avoid interference with the disinfec- 
tion procedure. 
Medicants and Eye Drops—No solutions, including conventional contact lens solutions, 
other than normal saline, and the solution made from the SOFLENS™ Enzymatic Contact 
Lens Cleaning Tablets are to be used on a SOFLENS” (polymacon) Contact Lens when the 
lens is off the ey2. 

Vision Correction Use: No ophthalmic solutions or medicants, including conventional 
contact lens solutions and eye drops, should be used by lens wearers prior to placement or 
while the lens is in place on the eye. 

Therapeutic Use: The patient should be instructed to use only eye drops prescribed by 
the physician when the lens is on the eye. Medication with preservatives may be used when 
indicated in the usual dosage regimens. Repeated use of epinephrine drops, as well as a 
single fluorescein instillation, will cause discoloration of the lens. Deposits, which tre- 
quently occur om the lens with continuous wear, may cause discomfort and necessitate 
replacement as often as every two or three months 
Wearing Restrictions Lenses used only for vision correction should be removed before 
sleeping or swimming. The lenses should not be used in the presence of noxious and 
irritating vapors. Safety in pregnancy has not been substantiated. Insufficient lacrimal 
secretions or hypoesthesia may be restricting factors to the wearing of soft contact lenses. 
PRECAUTIONS: Placement and Removal-— Lenses worn for therapeutic purposes should be 
applied anc removed only by the physician. However, all patients should be instructed in the 
techniques of placing and removing a lens so they can do so should it become necessary. 

When the lens is used for the treatment of painful bullous keratopathy, it is to be worn 
continuously, for 24 hours a day, following the initial application. The patient should be 
followed closely during the initial stages of treatment. The lens should be comfortable and 
the pain of bulleus keratopathy should be relieved almost immediately. If the lens is not 
comfortable anc pain persists, another lens should be tried for appropriate fit. 

Daily placement and removal of the lens by the patient may be permitted. However, if 

daily removal increases the risk of additional damage to the already compromised corneal 
epithelium and when the degree of pain relief is significant during the time the lens 15 worn, 
continuous wear should be employed. 
Storage—Lenses must be stored ONLY in normal saline solution. If left exposed to air, the 
lenses dehydrate, become brittle, and break readily. If a lens dehydrates, it should be 
resoaked in normal saline solution until it returns to its soft, pliable state which may take as 
long as forty minutes 

Fresh normal saline must be prepared for cleaning and storing the lenses. This must be 
done daily wher the lenses are worn for vision correction purposes. The carrying case must 
be emptied and refilled with fresh normal saline solution just before disinfecting the lenses. 

The one-ounce squeeze bottle is intended for preparation of normal saline only. As this 
saline is not aseptic, it should not be used to clean a lens that is to be replaced immedictely 
on the eye. nor should this solution ever be placed in the eye. If the patient wishes to remove 
a lens, clean it, 5r wet it and replace it on the eye, the solution in the carrying case should be 
used as it will have been disinfected. 

Hygiene—Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lations, soaps, and creams must not come in contact with the lenses since eye 
irritation may result. If hair spray is used while the lenses are being worn, the eyes must be 
kept closed until the hair spray has settled 
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One lens 
for three indications 


aphakia 
vision correction 
painful bullous keratopathy 


Handling—A lens may be damaged by nicking or tearing if care is not exercised during 
placement on or removal from the eye, replacing or removing it from the carrying case or in 
the cleaning process. Lenses must be placed very carefully in the carrying case to avoid 
damaging the edges of the lenses. 

Disinfecting— Fresh normal saline must be prepared daily. After removal from the eye, the 
lens must be irrigated with saline and rubbed gently to remove mucus and film from the lens 
surface. The carrying case must be emptied and refilled with fresh normal saline solution 
just before disinfecting the lenses. 

The causes and nature of deposits formed on the surface of some lenses have not been 
completely evaluated. However, some coatings are known to be proteinaceous and others 
may be oily or greasy film from extraneous agents, such as hair spray ог other cosmetics, or 
from the patient's own lacrimal secretions. Many wearers experience little or no difficulty 
with such deposits. However, occasionally a wearer, who tends to secrete unusually large 
amounts of mucus in the lacrimal fluid, may experience a build-up of these deposits within а 
relatively few weeks, despite adequate cleaning measures. If surface accumulations of 
non-removable materials persist, professional care should be obtained promptly. 

The SOFLENS Carrying Case should be washed at least once a week with hot water and 
then rinsed thoroughly with distilled water. Soap or other cleaners should never be used to 
clean the carrying case. 

In order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use 
which accompany the tablets. To prevent the formation of the protein deposits, patients 
should use the SOFLENS Enzymatic Contact Lens Cleaning Tablets once a week or as 
directed by the practitioner. 

Disinfecting with the SOFLENS” Aseptor" — Patient Unit is necessary to kill microerga- 
nisms. If a SOFLENSAseptor—Patient Unitis not available, the lenses may be disinfected by 
boiling them in their carrying case in a pan of water for 15 minutes. When this boiling 
method of disinfection is used, the lenses can be damaged if the boiling water is allowed to 
completely evaporate. The carrying case must always be tightly closed before disinfecting to 
prevent leakage of the saline from the case and subsequent dehydration of the lenses. 
Fluorescein—Never use fluorescein while the patient is wearing the lenses because the 
lenses will become discolored. Whenever fluorescein is used, flush the eyes with sterile 
normal saline solution and wait at least one hour before replacing the lenses. Earlier 
replacement may cause the lenses to absorb residual fluorescein 
ADVERSE REACTIONS: Infiltrates, neovascularization, and corneal ulcers have been reported 
in some wearers of the lenses for therapeutic use. 

Serious corneal damage may result from wearing a lens which has been soaked in 
conventional contact lens solution 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal 
of the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on or wearing a 
hypotonic lens. If a lens adheres for any reason, apply normal saline and wait until the lens 
moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as 
rainbows, halos around lights, or foggy vision, may occur in less than 5% cf lens wearers. If 
these symptoms occur, the lenses should be removed and professional consultation 
obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in 
the Spokane, Washington, area in approximately 26 wearers with otherwise normal eyes. As 
yet, the cause is unknown and the phenomenon has not been found elsewhere. The wearers 
report no subjective symptoms and there is no detectable effect on their visual acuity 

Neovascularization of the cornea, which may require discontinuation of the lens, has 
been observed in some aphakic patients fitted with SOFLENS" (polymacon) Contact Lens, 
and in such instances medical consultation should be obtained 
HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 


solution. The glass vial is marked with the manufacturing lot number of the lens and the * 


dioptric power (black for plus power lenses; red for minus; gold for plano) 

Caution: Federal Law Prohibits Dispensing Without a Prescription 

The SOFLENS" Care Kit is available for lens disinfecting, cleaning, and storage, consist- 
ing of the following: 


Lensgard' "Carrying Case Cat. 2140307 
SOFLENS* Aseptor"—Patient Unit Cat. 2140302 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets Cat. #140310 
SOFLENS" Squeeze Bottle Cat. = 140304 
SOFLENS" Salt Tablets Cat. 27140305 


SOFLENS" Patient Instruction Book Cat. =140300-100 
SOFLENS Enzymatic Contact Lens Cleaning Tablets are also supplied in refill packages of: 
24 Tablets Cat. #140395 48 Tablets Cat. 2-140396 
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. Calendar of Events 
A 
1976 
. Jan 4-8 Sixth Afro-Asian Congress of Ophthalmology. Madras, India 
Ё 6-9 Neuro-ophthalmology Symposium, Bascom Palmer Eye Institute, Key Biscayne Hotel, 
Miami, Fla 
9-10 Strabismus Symposium, Bascom Palmer Eye Institute, Key Biscayne Hotel, Miami, Fla 
12-15 Vitreous-Retinal-Choroidal Symposium, Bascom Palmer Eye Institute, Key Biscayne 
. Hotel, Miami, Fla 
17 American Board of Ophthalmology, Written Examinations 
D 26-27 Symposium on Fluorescein Angiography and the Macula, Wilmer Institute, Baltimore 
29-31  Twenty-Eighth Annual Wills Eye Clinical Conference, Bellevue Stratford Hotel, Phila- 
delphia 
А Jan 30- Feb1 Midwinter Contact Lens Meeting, Contact Lens Association of Ophthalmologists, Ine., 
Sahara Hotel, Las Vegas, Nev 
Feb 13-14 Symposium on Glaucoma, Eye Foundation of America, New Orleans 
Feb 26- March 4 Midwinter Seminar on Intraocular Lenses, New York Medical College and New York 
Ophthalmological Foundation, Cancún, Mexico 
Feb 29- March 5 American Society of Contemporary Ophthalmology, Annual Meeting, Americana Hotel, 
Bal Harbour, Fla 
March 4 Fifth Annual University of Tennessee Alumni Residents Day, College of Medicine, 
Memphis 
4-6 Annual Instructional Course in Contact Lens Fitting, Rudolph Ellender Medical Foun- 
dation, Inc., Fairmont Hotel, New Orleans 
~ 14-21 American Diopter and Decibel Society Symposium, Hotel Del Coronado, San Diego, 
T (corrected Calif 
dates) 
26-27 Symposium on Clinicopathological Correlations of Ophthalmic Disease, Washington 
Hospital Center, Shoreham Hotel, Washington, DC 
April 5-9 Fifth European Ophthalmology Congress, Hamburg, Germany 
11-16 Symposium on Ophthalmic Plastic and Corneal Surgery, Bascom Palmer Eye Institute, 
Doral Beach Hotel, Miami Beach, Fla 
May 9-18 Bicentennial Congress on Ophthalmie Surgery, Scheie Eye Institute, Philadelphia 
June 17-19 International Trauma Congress, Eye Research Institute of the Retinal Foundation, 
Boston 
Contact Lens Fitting Course.-The 20-23, 1976. The congress will immedi- The new officers will begin their 
Rudolph Ellender Medical Founda- ately follow the annual meeting of terms with the start of the society’s 
“ tion will present its 16th Annual In- {һе American Academy of Ophthal- 1976 annual meeting and scientific as- 
F structional Course in New Orleans, mology and Otolaryngology. sembly, Feb 29-March 5 in Bal Har- 
March 4-6, 1976. The congress topics will be devoted bour, Fla. 
* Faculty members will include Drs. to advances in retinal and choroidal Inaugurated as President.—At the 
J. V. Aquavella, J. A. Baldone, P. S. diseases. For further information, annual meeting of the American As- 
Binder, О. H. Dabezies, J. Hartstein, | write to Arnall Patz, MD, Room 155, sociation of Ophthalmology, held in 
F. B. Hoefle, P. R. Honan, H. E. Kauf- Wilmer Ophthalmological Institute, September, Dr. Albert D. Esposito of 
man, H. P. Koller, and W. G. Samp- the Johns Hopkins Hospital, Balti- Huntington, WVa, was inaugurated 
son. more, MD 21205. as president of the association. 
For additional information, contact ASCO Elects New Officers.—Profes- Symposium on Clinicopathological 
J. A. Baldone, MD, President, sor Jules Francois, director of the Correlations of Ophthalmic Disease.— 
Rudolph Ellender Medical Founda- University Eye Clinic at Ghent, Bel- Тһе Department of Ophthalmology 
tion, Inc, Roof, Delta Towers, New gium, has been elected chairman of of the Washington Hospital Center 
Orleans, LA 70112. the American Society of Contempo- will sponsor a symposium honoring 
rary Ophthalmology for 1976. Other Lorenz E. Zimmerman, MD, at the 
A Centennial Congress on Retinal Dis- newly elected officers are president, Shoreham Hotel, Washington, DC, 


éases.—To celebrate the 100th anni- 


+" versary of the founding of the Johns 


Hopkins University, a centennial con- 
gress will be held in Baltimore, Sept 
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Herbert E. Kaufman, MD, Gaines- 
ville, Fla; president-elect, Claes Dohl- 
man, MD, Boston; director, John G. 
Bellows, MD, Chicago. А 


March 26 and 27, 1976. 


For further information, write to . 


Harold I. Rodman, MD, 1003 Spring 
St, Silver Spring, MD 20910. 
г 
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Symposium on Fluorescein Angiogra- 
phy and the Macula.—The Retinal Vas- 
cular Service of the Wilmer Ophthal- 
mological Institute announces the 
second annual symposium to be held 
Jan Q6 and 27, 1976, at the Wilmer 


' ‘Institute, Baltimore, Md. 
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Dr Ben Fine, of the Armed Forces 
Institute of Pathology, and Dr David 
H. Orth, from the Michael Reese Med- 
ical Center, will join members of the 
Wilmer staff as faculty for the ccurse. 

For further information, write to 
Ms Peggy Rasnake, Secretary to Dr 
Stuart L. Fine, the Wilmer Institute, 
the Johns Hopkins Hospital, 601 N 
Broadway, Baltimore, MD 21205. 


American Society of Contemporary 
Ophthalmology.-The 1976 annual 
meeting and scientific assembly of 
the society will be held Feb 29-March 
5 at the Americana Hotel, Bal Har- 
bour, Miami Beach, Fla. 

Under the direction of Dr Jules 
Francois, chairman, leading ophthal- 
mologists will hold seminars present- 
ing the latest information in clinical 
ophthalmology and workshops in new 
techniques of cataract surgery and 
lens implants; microsurgery of the 
eye; oculoplastic surgery; cornea; 
glaucoma; retina; strabismus; pediat- 
ric ophthalmology; contact lenses; re- 
fraction; gonioscopy; and other im- 
portant subjects. 

For further information, write to 
the Secretary, American Society of 
Contemporary Ophthalmology, 30 N 
Michigan Ave, Chicago, IL 60602. 


University of Tennessee Alumni Resi- 
dents Day.—The Fifth Annual Alumni 
Residents Day will be held at the uni- 
versity’s College of Medicine in Mem- 
phis on March 4, 1976. 

Visiting Professor will be Dr Phil- 
lip Ellis, chairman and professor, De- 
partment of Ophthalmology, Univer- 
sity of Colorado, Boulder. 


Appointed Professor and Chairman.— 
Steven G. Kramer, MD, PhD, has 
been appointed professor and chair- 
man of the Department of Ophthal- 
thology at the University of Califor- 


. nia, San Francisco, School of 
Medicine. 
Dr Kramer replaces Dr Michael 


Hogan, who retired on July 1, 1975, to 
become professor emeritus at the 


4 University of California. 
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Eye Foundation of America.—The 
foundation will sponsor a meeting on 
oeular infections and therapy for 
them on April 2 and 3, 1976, in New 
Orleans. 

For further information, write to 
George M. Haik, MD, 1542 Tulane 
Ave, New Orleans, LA 70112. 


International Trauma Congress.—The 
Eye Research Institute of the Retina 
Foundation will hold a three-day con- 
gress in Boston, June 17-19, 1976. 

Recent advances in the diagnosis 
and management of trauma of the 
anterior and posterior segment will 
be discussed. 

For further information, write to 
H. MacKenzie Freeman, MD, Eye Re- 
search Institute of the Retina Foun- 
dation, 20 Staniford St, Boston, MA 
02114. 


Bicentennial Congress on Ophthal- 
mic Surgery.—The Scheie Eye Insti- 
tute announces a congress to be held 
in Philadelphia, May 9-13, 1976. 

Recent surgical advances will be 
highlighted through lecture and dis- 
eussion by an international faculty. 
The congress fee will be $300 (for 
residents, $100). 

For additional information, contact 
James A. Katowitz, MD, Scheie Eye 
Institute, 51 N 39th St, Philadelphia, 
PA 19104. 


Harvard Ophthalmologist Receives 
$25,000 RPB Research Award.—Debo- 
rah Pavan Langston, MD, Harvard 
ophthalmologist, recently became the 
first woman to receive one of the 
most valuable awards in medicine for 
her research toward the development 
of adenine arabinoside (Ara-AMP), a 
drug that promises to improve treat- 
ment of ocular and genital infections 
due to herpesviruses I and II. The 
$25,000 Research to Prevent Blind- 
ness—William Friedkin Scholars 
Award was presented to Dr Langston 
by Mr Friedkin, prominent film direc- 
tor. Dr Harold Spalter represented 
RPB’s Scientific Advisory Panel, 
which selected Dr Langston’s re- 
search for special distinction. 

Dr Langston reported on her work 
with adenine arabinoside at the April 
1975 meeting of the Association for 
Research in Vision and Ophthalmol- 
ogy. The RPB Scholars Award will 
permit her to begin human trials of 
the druge 


Books 


Metabolic Eye Disease (Proceedings af the first, 
International Symposium on Metakolic-Eye Dis- 
eases held in Herzliyya, Israel, 1972), edited by 
Heskel M. Haddad, MD, 442 pp, 152 illus, $42, 
Charles C Thomas Publishers, 1975. 


This hardback is billed as "a com- 
plete transcript of the first Inter- 
national Symposium on Metabolic 
Eye Disease held in Herzliyya, Is- 
rael.” It comprises 38 chapters on 
miscellaneous subjects by ophthalmol- 
ogists, biochemists, pediatricians, ge- 
neticists, and others. Most of the 
chapters append the informal discus- 
sions that followed the contributor's 
presentations and a partial list of ref- 
erences. 

Under the title Metabolic Eye Dis- 
ease, one would expect to find a de- 
scription of those ocular manifesta- 
tions that accompany physiological 
and biochemical aberrations in dis- 
ease. A comprehensive treatise on 
this subject would serve a useful pur- 
pose. The advances in this field have 
been so rapid and the biochemical im- 
plications have been so relevant that 
ophthalmologists would profit by an 
updated and systematic presentation 
of the subject. 

The present book fails to provide 
this. The chapters do not follow a 
well-structured master plan, and 
some chapters, such as those on surgi- 
cal techniques and photocoagulation, 
have little bearing on metabolic dis- 
ease. 

At the same time there is a con- 
spieuous absence of electron micros- 
copy, which has contributed so much 
to this field. Many of the chapters and 
most of the discussions read as 
though they were the unedited tran- 
scriptions from tapes with a plethora 
of spelling errors and sometimes in- 
complete sentences. Little attempt’ 
has been made, so it seems, to avoid 
the duplications or to reconcile the 
contradictions that are the perennial 
hazard of multi-authored texts. What 
one does find in this book is the per- 
sonal experience and opinions of the 
contributors. Some of this is informa- 
tive and warrants perusal. Yet this 
reviewer is left with the opinion that 
there is little that is not presented 
better elsewhere. Despite the impor- 
tance and timeliness of the subject, 


this account cannot be recommended 
oqe, 


with any enthusiasm. . 
Davip G. СосАМ, M 
Bethesda, Md 
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The Ocular Fundus, ed 3, by Arno Nover, MD 
(translation by*Frederick C. Blodi, MD), 175 pp, 
with 154 illus (112 in color), $19.50, Lea & Febi- 
ger, 1975. 


* The dean of ophthalmic librarians, 
Charles Snyder of the Howe Library 
of Ophthalmology, when asked what 
constitutes a good fundus atlas, re- 
plied, “If the pictures are good, the 
atlas is good.” This small book by No- 
ver has excellent photographs: the de- 
tails are sharp, the colors true, and 
the spectrum of coverage is broad. So, 
true to Snyder’s aphorism, this is a 
fine atlas. Is it to be recommended? 
That is a difficult question to answer. 

To the best of my knowledge, there 
are at least three other color fundus 
atlases in print. The color reproduc- 
tions in all of them are excellent. 
What then distinguishes this par- 
ticular book? In terms of criticism, 
there are two major deficiencies. One 
chapter devoted to the different 
methods of examining the ocular fun- 
dus is useful to the non-ophthalmolo- 
gist. But, nine pages of this short 
book are devoted to refractive errors 
and methods of refraction. It seems 
doubtful that those who would refer 
to such an atlas would have a desire 
to learn about retinoscopy; this space 
could be more appropriately utilized. 
The second criticism is of greater im- 
port. There is a minimal amount of 
clinicopathological correlation in this 
atlas. To be a truly effective teaching 
tool, a fundus atlas should correlate 
what one sees ophthalmoscopically 
with what is present histopathologi- 
cally. Regardless of one's preference 
on this matter, one of the other cur- 
rently available atlases does offer this 
type of correlation. 

The biggest asset of this book is its 
low cost of $19.50 versus $35 up to $55 
for other books. All things considered, 
this good atlas is made more attrac- 

* tive because of its low price. But is it 
to be recommended? The only honest 
recommendation here is for the 
reader in search of a fundus atlas to 
look the field over and pick the one he 
finds most useful. 

MaRTIN WAND, MD 
Boston 


Practical Management of Eye Problems: Glau- 
coma, Strabismus, Visual Fields, by Frederick 
Hampton Roy, MD, 217 pp, $10, Lea & Febiger, 
1975. 


* One of the major contributions to 


“т” medical education in recent years is 


Lawrence Weed’s conceptualization, 
application, and popularization of the 
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problem-oriented record. Basically, he 
believes that a patient’s record should 
be a scientific document. Every record 
should start with a complete list of 
the patient’s problems. For each prob- 
lem, there should be a plan for appro- 
priate diagnostic studies and also a 
plan for appropriate treatment based 
on what is known at that time. Fi- 
nally, for each problem, there should 
be progress notes bringing up to date 
the diagnostic findings, the therapeu- 
tic results, and further diagnostic and 
therapeutic plans. Inherent in this 
scientific approach to the medical 
record is a concept that is very radical 
to the classic idea of medical educa- 
tion. That is, a good physician is not 
one who, by unusual gift or diligent 
rote, can recall every bit of medical 
information ever published, but he is 
one who has been taught to think log- 
ically. He does not need to know the 
answers to every diagnostic problem 
he meets, but he needs to know what 
steps to take to arrive at these an- 
swers. The problem-oriented record 
not only helps the physician in think- 
ing logically, but it allows other phy- 
sicians to audit his thought processes. 

Why such a lengthy exposition be- 
fore even mentioning the title of the 
book being reviewed? Because this 
approach to medical education is so 
important that more and more areas 
in medicine are embracing it, and 
only medical subspecialities such as 
ophthalmology still remain oblivious 
to its benefits. When the first book in 
ophthalmology purporting to bear 
Weed's standards is published, it can 
bring only joy to Weed's disciples. 

Dr Roy's book, Practical Manage- 
ment of Eye Problems, is indeed a 
first in ophthalmology. For this rea- 
son, he should be congratulated for 
his foresight and his hard work in the 
difficult task of organizing ophthal- 
mological problems into logical "flow 
sheets." My enthusiasm for his initia- 
tive and pioneering work, however, is 
tempered by the results. He covers 
three major areas of ophthalmology, 
glaucoma, strabismus, and visual 
fields, in 217 pages. I will limit my 
comments to the section on glaucoma, 
although these comments apply, more 
or less, to the other sections as well. 

I took the liberty of asking my for- 
mer teacher, Dr Weed, to peruse this 
book and give me his opinion as a 
nonophthalmologist. This is perhaps 
unfair, since this book is not intended 
for nonophthalmologists, but Dr 
Weed's thoughts parallel mine to a 


surprising degree. As а nonoph- 
thalmologist, he found the book ower- 
whelming with its numerous long 
lists of unusual diseases. As an oph- 
thalmologist, I, too, found it over- 
whelming because much of the book is 
a compendium of differential diag? 
nosis. For instance, not only are there 
lists of 27 causes of rubeosis iridis and 
32 causes of secondary open-angle 
glaucoma, but these lists are actually 
printed twice in different parts of the 
book. There is also a list of 23 causes 
of leukokoria, which seems inappro- 
priate in this section on glaucoma, es- 
pecially in view of other more impor- 
tant omissions. Thus, too much of this 
book reads like a book of ocular dif- 
ferential diagnosis. 

As a nonophthalmologist, Dr Weed 
thought that the book was not useful 
to him because he did not know what 
to do if, for instance, he saw a red 
eye. Of course, part of this problem 
stems from the limitation of this book 
to only three areas in ophthalmolo- 
gy. What Dr Weed wants and what 
clearly is needed is for someone to or- 
ganize all of ophthalmology into logi- 
eal flow sheets. As an ophthalmolo- 
gist, I found the book not as useful 
for another reason. While the book 
abounds with lists of esoteric con- 
ditions, more important and more 
common conditions are omitted or 
slighted. If this book is really meant 
for ophthalmologists, then enzyme 
glaucoma and glaucoma after retinal 
detachment surgery deserve more 
than mere inclusion in a list of differ- 
ential diagnosis. Combined mecha- 
nism glaucoma should at least be 
mentioned somewhere. Posterior vit- 
reous entrapment should be men- 
tioned and differentiated from pupil- 
lary block glaucoma. 

These comments should not be con- 
strued as criticism of Dr Roy's ef- 
forts. Dr Weed has thrown down the 
gauntlet to ophthalmology, and only 
Dr Roy has had the courage to accept 
that challenge. His book deserves 
thorough reading and thought by all 
ophthalmologists interested in medi- 
cal education, the scientific practice of 
medicine, and the future of computer 
diagnosis. This book should now be 
used by Dr Roy and others as a foun- 
dation on which to build a logieal 
analysis of all ophthalmological prob-, 
lems. Both Dr Weed and Dr Roy de- 
serve the thanks and encouragement 
of all of us in ophthalmology. 

Martin WAND, MD 
Boston 
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Abrahamson JA Jr: Complication of use of 
Ocuserts (corres.) 317 (Ap) 

Aguirre G, Carmichael L, Bistner S: Corneal 
endothelium in viral induced anterior uveitis, 
219 (Mr) 

Albert DM: Epidemiologic study of retinoblas- 
toma in New Zealand (corres.) 87 (Ja) 

Albert DM see Bullock JD; Lahav M 

Alford BR: Characteristics of Persons With 
Corrective Lenses, US—1971 (Book Review) 
394 (My) 

Allen HF: Biomicroscopy of Peripheral Fundus 
(Book Review) 544 (Jy) 

Allen HF: Current Concepts in Cataract Sur- 
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Allen HF: External Eye (Book Review) 545 
(Jy) 

Allen HF: External Ocular Diseases (Book Re- 
view) 544 (Jy) 

Allen HF: Monographs in Virology (Book Re- 
view) 1226 (No) 

Allen HF: Practical Management of Ocular In- 
juries (Book Review) 543 (Jy) 

Allen HF: Progress in Glaucoma, 1950-1975, 947 
(Oc) 

Allen HF: Retina Congress (Book Review) 394 
(My) 

Allen HF: Synopsis of Ophthalmology (Book Re- 
view) 545 (Jy) 

Allen HF: System of Ophthalmology (Book Re- 
view) 1067 (Oc) 

‘Andersen SF, Other A: Varix of the iris, 32 
(Ja) 

Anderson D: Eye Movement Disorders (Book 
Review) 704 (Au) 

Anderson DP: Ophthalmic Manifestations of 
Systemie Vascular Disease (Book Review) 
703 (Au) 

Anderson DR, Davis EB: Sensitivities of ocular 
tissues to acute pressure-induced ischemia, 
267 (Ap) 

Anderson DR, Forster RK, Lewis ML: Laser 
iridotomy for aphakie pupillary block, 343 
(My) 

Anderson DR see Schwartz AL 

Appen RE: Posterior uveitis and primary cere- 
bral reticulum cell sarcoma, 123 (Fe) 

Apple DJ: Ocular malformations associated 
with maternal LSD usage (corres.) 1061 
(Oc) 

Appleton B, Hirsch S, Kinion RO, Soles M, 
McCrossan GC, Neidlinger RM: Microwave 
lens effects in humans, 257 (Ap) 

Armaly MF: Glaucoma, annual review, 146 (Fe) 

Asdourian GK, Goldberg MF, Busse BJ: Pe- 
ripheral retinal neovascularization in sar- 
coidosis, 787 (Se) 

Asdourian GK see Galinos SO 

Atkins HL see Packer S 

Aulhorn E see Cibis GW 


Bachrach A Jr: Atlas of Veterinary Ophthal- 
moscopy (Book Review) 546 (Jy) 

Back M: Trabeculectomy for glaucoma (cor- 
res.) 1372 (De) 

Bahr R see Jampol LM 

Baldwin HA see Beasley H 

Banko A see Tolentino FI 

Banuelos A see Huamonte F 

Baum JL: Symposium on Ocular Therapy 
(Book Review) 470 (Je) 

Beasley H, Boltralik JJ, Baldwin HA: Chlor- 
amphenicol in aqueous humor after topical 
application, 184 (Mr) 

Beaton JW see Ramsey MS 

Becker DP see Sakalas R 

Reckman H, Leff S, Sugar HS: Scleral burst- 
ing strength, 428 (Je) 


==" Bell RA, Robertson DM, Rosen DA, Kerr AW: 


"Optochiasmatie  arachnoiditis іп 
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Bennett TO see Peyman GA 
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inal detachment, 245 (Ap) 

Bergman JA: Idiopathic malignant hyperther- 
mia, 232 (Mr) 
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Beyer CK: Contemporary Oculoplastic Surgery 
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Beyer CK: Problems and Treatment of Enu- 
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gery, 538 (Jy) 

Blodi FC: Hermann M. Burian, MD, 1906-1974, 
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Bresnick GH, De Venecia G, Myers FL, Harris 
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Bullock JD, Albert DM: Fleeked retina, 26 (Ja) 
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Busse B see Moschandreou M 

Busse BJ see Asdourian GK; Galinos SO 
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Cameron TP see Wong VG 

Campos EC see Cibis GW 

Cappin JM, Nissim S: Visual responses in 
assessment of field defects in glaucoma, 9 
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Carlton WH see Trueblood JH 

Carmichael L see Aguirre 

Carr RE: Documenta Ophthalmologica (Book 
Review) 1066 (Oc) 
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Cogan DG: Metabolic Eye Disease (Book Re- 
view) 1378 (De) 

Cogan DG: Ocular involvement in disseminated 
intravascular coagulopathy, 1 (Ja) 
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Coleman DJ, Katz L, Lizzi FL: Isometrie, three- 
dimensional viewing of ultrasonograms, 1362 
(De) 

Coles WH: Pilocarpine toxicity, 36 (Ja) 

Constable IJ, Swann DA: Vitreous substitu- 
tion with gases, 416 (Je) 

Cotlier E, Reinglass H: Marfan-like syndrome 
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mination of acuity threshold, 841 (Se) 
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Dohlman CH see Ralph RA; Scherz W; Thoft 
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Doughman DJ see Van Horn DL; Warshawsky 
RS 


Douglas GR, Drance SM, Schulzer M: Visual 
field and nerve head in angle-closure glau- 
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Downs SJ see Green K 
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retinal fluid, 62 (Ja) 

Feinleib M see Schwartz JT 

Felberg NT see Michelson JB 

Felker GV see Matta CS 

Ferry AP, Font RL: Carcinoma metastatic to 
eye and orbit, 472 (Jy) 

Ferry AP see Palmer E 

Fishman G see Graham RO 

Flanagan JC see Waring GO 111 

Font RL see Ferry AP 

Forster RK, Rebell G: Diagnosis and manage- 
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Lewis RA, Martonyi CL: Acute posterior multi- 
focal placoid pigment epitheliopathy, 235 
(Mr) 

Lewis RA see Gutow RF 

Lincoff H see Рагмег L 

Lindstrom R see Van Horn DL 

Liu H-S, Tolentino Fl, Schepens CL, Freeman 
HMacK: Experimental vitreous surgery, 1023 
(Ос) 

Liu H-S see Tolentino FI 

Lizzi FL see Coleman DJ 

Logar ND see Decker TA 

Lorfel R see Blau RP 

Luxenberg MN, Friedland BR, Holder JM: 
Superficial mierocystie corneal dystrophy, 107 
(Fe) 

Lynch S see Wolf GL 


McComb DE see Fraser CEO 

McCrossan GC see Appleton B 

MacDonald AB see Fraser CEO 

Machemer R: New concept for vitreous surgery, 
92:402 (No) ; correction, 93:206 (Mr) 

McKay DG see Howes EL Jr 

McLean IW see Tso MOM 

McMaster PRB, Wong VG, Owens JD, Kyriakos 
M: Prevention of experimental allergic uve- 
itis, 835 (Se) 

McMaster PRB see Wong VG 

McMillan F, Forster RK: Comparison of Mac- 
Kay-Marg, Goldmann, and Perkins tonome- 
ters in abnormal corneas, 420 (Je) 

Macoul KL, Pavan-Langston D: Pilocarpine 
Ocusert system for sustained control of ocular 
hypertension, 587 (Au) 

Mangiaracine AB see Wand M 

Manor RS see Savir H 

Marback R see Iliff WJ 

Margherio RR see King LM Jr 

Martonyi CL see Gutow RF; Lewis RA 

Matta CS, Felker GV, Ide CH: Eye manifesta- 
tions in acrodermatitis enteropathica, 140 
(Fe) 

Melluish JW, Brooks CD, Ruoff G, Cross CJ, 
Sanborn EC: Ibuprofen and visual function, 
781 (Se) 

Merriam GR 111: Eye and Its Disorders (Book 
Review) 542 (Jy) 

Meyer SN, Katzman S, Yuhasz Z: Thorn in an- 
terior chamber, feature photo, 466 (Je) 

Michels RG: Surgical management of nonmag- 
netic intraocular foreign bodies, 1003 (Oc) 

Michels RG, Knox DL, Erozan YS, Green WR: 
Intraocular reticulum cell sarcoma, 1331 (De) 

Michelson JB, Felberg NT, Shields JA, Foster 
L: Carcinoembryonie antigen-positive metas- 
{айс adenocarcinoma of choroid, 794 (Se), 

Miller D: Physiological Opties (Book Review) 
322 (Ap) 

Miller D see Stegman R 

Miller GE see Van Horn DL 

Miller GR see Tenzel RR 
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Miller NR, Green WR: Arachnoid cysts involv- 
ing portion of intraorbital optic nerve, 1117 


(No) 
t Miller NR, Iliff WJ: Visual loss as initial symp- 
К tom іп Hodgkin disease, 1158 (No) 
N Mixon RM see Feeney L 


sts” Monahan RH: Joint Commission on Allied 

X + Health Personnel in Ophthalmology, 471 (Jy) 
Morrissey J,see Rennie D 

М e Moschandreou M, Frenkel M, Busse B: Un- 

usual retinal vein crossing the macula, 242 


(Mr) 
. Murray ES see Fraser CEO 
A Myers FL see Bresnick GH 
N 
‘Nakanishi 1, Brown Sl: Ultrastructure of the 


epithelial dystrophy of Meesmann, 259 (Ap) 
Neidlinger RM see Appleton B 
Nesmith LW see Tolentino FI 
Newsome DA, Kraemer KH, Robbins JH: Re- 
pair of DNA in xeroderma pigmentosum con- 
. junctiva, 660 (Au) 
Newton TH see Troost BT 
Nissim S see Cappin JM 


\ о 


O’Connor GR: Clindamycin and toxoplasmosis 

. (corres.) 546 (Jy) 

O'Connor GR: Uvea, annual review, 675 (Au) 

O'Connor GR see Tabbara KF 

O'Connor PR, Kaiser RJ: Atypical angioma- 
tosis retinae, feature photo, 1368 (De) 

Oh JO, Kimura SJ, Ostler HB: Acute ocular 
infection by type 2 herpes simplex virus in 
adults, 1127 (No) 

Okun E see Benson WE 

Olive GM Jr see Wand M 

O'Rourke J, D'Amato D: Counting statistics 
required for 32P detection of choroidal mela- 
noma (corres.) 390 (My) 

i Ostler HB: Cycloplegics and mydriaties, 432 

(Je) 
m Ostler HB see Oh JO 
v Øther A see Andersen SR 
Owens JD see McMaster PRB 


P 


Packer S, Redvanly C, Lambrecht RM, Wolf 
AP, Atkins HL: Quinoline analog labeled with 
iodine 123 in melanoma detection, 504 (Jy) 
Palmer E, Ferry AP, Safir A: Fungal invasion 
of a soft (Griffin Bionite) contact lens, 278 
(Ap) 
Parks MM see Raab EL 
Parver L, Lincoff H: Clindamycin and toxoplas- 
mosis (corres.) 546 (Jy) 
Patel D see Ray GS 
Patti JC, Cinotti AA: Iris photocoagulation 
therapy of aphakie pupillary block, 347 (My) 
Pavan-Langston D, Langston RHS, Geary PA: 
Idoxuridine ocular insert therapy, 1349 (De) 
\ Pavan-Langston D see Macoul KL 
У Perry HD, Yanoff M, Scheie HG: Rubeosis in 
Fuchs heterochromic iridocyclitis, 337 (My) 
Peyman GA, Vygantas CM, Bennett TO, Vygan- 
tas AM, Brubaker S: Octafluorocyclobutane 
in vitreous and aqueous humor replacement, 
514 (Jy) 
+ Peyman GA see Graham RO 

Phelps CD: Angle-closure glaucoma secondary 
to ciliary body swelling (corres.) 390 (My) 

Plant JF see Gutow RF 

Pollack IP, Rossi H: Norepinephrine in treat- 
ment of ocular hypertension and glaucoma, 
173 (Mr) 

Pollack IP see Harbin TS Jr; Quigley HA 

Polse KA, Kerr KE: Automatic objective optom- 
eter, 225 (Mr) 

Pomerantzeff О, Schepens CL: Variation of 
energy density in argon laser photocoagula- 
tion, 1033 (Oc) 

Powell JO, Glaser JS: Aneurysmal bone cyst of 


orbit, 340 (My) 
A Pruett RC: Retinal Detachment (Book Review) 
168 (Fe) 


Pruett RC: Retinitis pigmentosa, 603 (Au) 
Purcell JJ Jr, Shields JA: Hypertrophy with 
. hyperpigmentation of retinal pigment epi- 
E thelium, 1122 (No) 
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Putterman AM, Urist МЈ: Miiller muscle-con- 
junetiva resection, 619 (Au) 


Q 


Quickert MH see Jones LT 

Quigley HA, Pollack IP, Harbin TS Jr: Pilocar- 
pine Ocuserts, 771 (Se); correction, 1148 
(No) 


Raab EL, Parks MM: Recession of lateral recti, 
584 (Au) 

Ralph RA, Doane MG, Dohlman CH: Clinical 
experience with mobile ocular perfusion 
pump, 1039 (Oc) 

Ramer RM see Gasset AR; Itoi M 

Ramsey MS, Daitz LD, Beaton JW: Lens fringe 
in homocystinuria, feature photo, 318 (Ap) 

Randall HG: Geographic distribution of oph- 
thalmologists and optometrists (corres.) 465 
(Je) 

Rathbun E see Schwartz A 

Ray GS, van Heuven WAJ, Patel D: Gelatin im- 
plants in scleral buckling procedures, 799 
(Se) 

Rebell G see Forster RK 

Redvanly C see Packer S 

Reed JW, Fromer C, Klintworth GK: Induced 
corneal vascularization remission with argon 
laser therapy, 1017 (Oc) 

Refojo MF see Huamonte F 

Reinecke RD see Uriu SA 

Reinglass Н see Cotlier E 

Rennie D, Morrissey J: Retinal changes in 
Himalayan climbers, 395 (Je) 

Reuling FH see Schwartz JT 

Richards WW: Ocular leprosy, feature photo, 
696 (Au) 

Richardson KT: Ocular microtherapy, 74 (Ja) 

Riekhof FT see Lang RF 

Robbins JH see Newsome DA 

Robbins RM, Galin MA: Model for steroid ef- 
fects in herpes keratitis, 828 (Se) 

Robertson DM see Bell RA 

Rodrigues MM, Laibson PR, Weinreb S: Cor- 
neal elastosis, 111 (Fe) 

Romano PE: Geographic distribution of oph- 
thalmologists and optometrists (corres.) 465 
(Je) 

Rosen DA see Bell RA 

Rosen J see Brown SI 

Rosenbaum AL, Jampolsky A: Pseudoparalysis 
caused by anomalous insertion of superior 
rectus muscle, 535 (Jy) 

Rosenbaum AL see Goodman SJ 

Rosenberg M see Jampol LM 

Rosenthal P: Contact Lens Practice (Book Re- 
view) 703 (Au) 

Rosenthal P: Contact Lenses (Book Review) 
703 (Au) 

Rossi H see Pollack IP 

Rossomondo RM see Trueblood JH 

Rubenzik R see Tenzel RR 

Ruiz RS, Howerton EE Jr: Counting statistics 
required for 3?P detection of choroidal mela- 
nomz (corres.) 391 (My) 

Ruoff G see Melluish JW 

Ryan SJ Jr, Knox DL, Green WR, Konigsmark 
BW: Olivopontocerebellar degeneration, 169 
(Mr) 


s 


Safir A see Palmer E 

Sakalas R, Harbison JW, Vines FS, Becker DP: 
Chronie sixth nerve palsy, 186 (Mr) 

Sanborn EC see Melluish JW 

Sandstrom MM see Laing RA 

Savir H, Manor RS: Spontaneous hyphema and 
vessel anomaly, 1056 (Oc) 

Scheie HG, Yanoff M: Iris nevus 
Reese) syndrome, 963 (Oc) 

Scheie HG see Perry HD 

Schepens CL see King LM Jr; Liu H-S; Pom- 
erantzeff О; Tolentino FI 

Scherz W, Dohlman CH: Is the lacrimal gland 
dispensable? 281 (Ap) 

Schultz RO see Edelhauser HF 

Schulzer M see Douglas GR 

Schwartz A, Rathbun E: Scleral strength im- 
pairment and recovery after diathermy, 1173 
(No) . 


(Cogan- 


‘Schwartz AL, Anderson DR: Trabeculectgmy 


Schwartz AL, Anderson DR: ‘Malignant glau- AU 


coma” in eye with no antecedent operation or 


mioties, 379 (My) * [ 


for Еёрисота (corres.) 1372 (De), 

Schwartz JT, Reuling FH, Feinleib М: Size of 
physiologie cup of optic nerve head, 776 (Se) 

Shahinian L Jr: Bastard terminology (corres.) 
465 (Je) 

Shields JA, Tso MOM: Congenital grouped pig- 
mentation of retina, 1153 (No) M. 

Shields JA see Federman JL; Michelson JB; 
Purcell JJ Jr 

Shih C-Y see Tso MOM 

Shock JP see Davis GV 

Shults WT, Swan KC: High-altitude retinopathy 
in mountain climbers, 404 (Je) 

Smith JL see Goldhammer Y; Tsai ENC 

Smith RE see Hutchison DS 

Soles M see Appleton B 

Souri EN see D'Anna SA 

Spencer WH: Anatomie pathologique de l'oeil 
et de ses annexes (Book Review) 542 (Jy) 

Spencer WH see Hicks RR 

Stegman R, Miller D: Human model of allergic 
conjunetivitis, 1354 (De) 

Steinmuller D see Lang RF 

Stone R, Tate HR: Melanocytoma, feature pho- 
to, 540 (Jy) 

Stromberg AE: Eye Muscle Problems in Child- 
hood (Book Review) 92 (Ja) 

Suckling RD: An epidemiologic study of retino- 
blastoma in New Zealand (corres.) 87 (Ja) 

Sugar HS see Beckman H; Blau RP 

Sussman W: Angle-closure glaucoma secondary 
to ciliary body swelling (corres.) 390 (My) 

Swan KC see Shults WT 

Swann DA see Constable IJ 

Swisher CN see Keltner JL 

Szymanski ES see Lemp MA 


F 
Tabbara KF, O’Connor GR: Ocular tissue ab- 
sorption of clindamycin phosphate, 1180 


(No) 

Tate HR see Stone R 

Tenzel RR: Reconstruction of the central one 
half of an eyelid, 125 (Fe) 

Tenzel RR, Miller GR, Rubenzik R: Cicatricial 
upper lid entropion, 999 (Oc) 

Thoft RA, Friend J, Freedman H, Dohiman 
CH: Corneal epithelial preservation, 357 
(My) 

Tolentino Fl, Banko A, Schepens CL, Liu H-S, 
Nesmith LW, Freeman HMack: Vitreous sur- 
gery, 667 (Au) 

Tolentino FI see Liu H-S 

Tomer TL see Federman JL 

Troost BT, Newton TH: Occipital lobe arterio- 
venous malformations, 250 (Ap) 

Troyer DO see Lewis RA 

Trueblood JH, Rossomondo RM, Carlton WH, 
Wilson LA: Corneal contact times of ophthal- 
mic vehicles, 127 (Fe) 

Tsai ENC, Smith JL: Experimental vortex-cho- 
roidal angiograms, 198 (Mr) 

Tso MOM, Shih C-Y, McLean IW: Is there a 
blood-brain barrier at optic nerve head? 815 
(Se) 

Tso MOM see Shields JA 


U 


Urist MJ see Putterman AM 
Uriu SA, Reinecke RD: Temporal arteritis and 
pulmonary emboli (corres.) 1372 (De) 


v 


van Heuven WAJ see Ray GS 

Van Horn DL, Doughman DJ, Harris JE, Miller 
GE, Lindstrom R, Good RA: Ultrastructure of 
human organ-cultured cornea, 275 (Ap) 2* 

Van Horn DL see Edelhauser HF 

Vines FS see Sakalas R 

Viswanathan B, Brown IAR: Peripheral iridec- 
tomy with scleral cautery for glaucoma, 34 
(Ja) 

Vygantas AM see Peyman GA 

Vygantas CM see Peyman GA 
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Waltman SR see Krupin T 

Wahd M: Ocular Fundus (Book Review) 1379 
(De) & 

Wand М: Practical Management of Eye Prob- 
lems, 1379 (De) 

Wand M: Practical Ophthalmologist (Book Re- 
view) 168 (Fe) 

Wand M: Year Book of Ophthalmology (Book 

' Review) 470 (Je) 

Wand M, Olive GM Jr, Mangiaracine AB: Cor- 
neal perforation and iris prolapse due to 
Mima polymorpha, 239 (Mr) 

Warring GO 111, Flanagan JC: Pneumocephalus, 
847 (Se) 

Warshawsky RS, Hill CW, Doughman DJ, Har- 
ris JE: Acrodermatitis enteropathica, 194 
(Mr) 


Weinreb $ see Rodrigues MM 

Werner EB: Second thoughts on bimedial reces- 
sion (corres.) 87 (Ja) 

Whitney JB: Anatomy of Ocular Adnexa (Book 
Review) 1226 (No) 

Wiedman M: High altitude retinal hemorrhage, 
401 (Je) 

Williams RE see Decker TA 

Wilson DL see Helveston EM 

Wilson LA see Trueblood JH 

Wisotzkey HM see Kennerdell JS 

Wobig JL see Jones LT 

Wolf AP see Packer S 

Wolf GL, Lynch S, Berlin I: Intraocular surgery 
with general anesthesia, 323 (My) 

Wong VG, Green WR, Kuwabara T, McMaster 
PRB, Cameron TP: Homologous retinal outer 
segment immunization in primates, 509 (Jy) 


Wong VG see McMaster PRB > 
Wood IS see Howes EL Jr 


Wood TO, Johnson C: Factitious ulceration of * “== 


upper eyelids, feature photo, 388 (My) , 
Woods AH see Fraunfelder FT 
Woolf MB see Galinos SO 
Y . . 
. 
Yanoff М see Perry HD; Scheie HG 
Young S see Hill DW 
Yuhasz Z see Hicks RR; Meyer SN 


7 
Zeller RS see Hittner НМ 


Zinn KM: Modern Problems in Ophthalmology 
(Book Review) 1066 (Oc) 
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Abnormalities, Drug-induced 
ocular, associated with maternal LSD usage 
(corres.) [Holmes] (reply) [Apple] 1061 
(Oc) 
teratogenicities of ophthalmic drugs, antiviral 
ophthalmic drugs [Itoi] 46 (Ja) 
teratogenicities of ophthalmic drugs, teratogen- 
icities and tissue accumulation of thimerosal 
[Gasset] 52 (Ja) 
Abnormalities, Multiple 
Marfan-like syndrome with lens involvement, 
hyaloideoretinal degeneration with anterior 
chamber angle, facial, dental, and skeletal 
anomalies [Cotlier] 93 (Fe) 
Absorption 
effects of drug vehicles on ocular contact time 
[Hardberger] 42 (Ja) 
ocular penetration in rabbits of topically ap- 
plied dexamethasone (corres.) [Leibowitz] 
315, (reply) [Krupin] 317 (Ap) 
ocular penetration of pilocarpine ir rabbits 
[Green] 1165 (No) 
ocular penetration of topically applied gentami- 
cin [Ellerhorst] 371 (My) 
ocular tissue, of clindamycin phosphate [Tab- 
bara] 1180 (No) 
polymer, at ocular surface [Lemp] 134 (Fe) 
Acrodermatitis 
enteropathica, corneal involvement, histochemi- 
cal and electron micrographic studies [War- 
shawsky] 194 (Mr) 
enteropathica, eye manifestations in [Matta] 
140 (Fe) 
Adenocarcinoma 
metastatic, of choroid, carcinoembrycnic anti- 
gen-positive [Michelson] 794 (Se) 
Adenovirus Infections 
corneal endothelium in viral induced anterior 
uveitis, ultrastructural changes following ca- 
nine adenovirus type 1 infection [Aguirre] 
219 (Mr) 
Administration, Topical 
eycloplegics and mydriatics, tolerance, habitu- 
ation, and addiction to topical aministra- 
tion [Ostler] 482 (Je) 
ocular penetration of gentamicin [Ellerhorst] 
e371 (My) 
penetration of fluorometholone into cornea and 
e . aqueous humor [Kupferman] 425 (Је) 
Adrenal Cortex Hormones 
model for steroid effects in herpes keratitis 
[Robbins] 828 (Se) 
Aging 


geographic atrophy of retinal pigmert epithel- 


vitreous substitution with gases [Constable] 416 
(Те) 

Allergy see Hypersensitivity 

Allied Health Personnel 

Joint Commission on Allied Health Personnel 
in Ophthalmology [Monahan] 471 (Jy) 

Altitude 

high, retinal hemorrhage [Wiedman] 401 (Je) 

high, retinopathy in mountain climbers [Shults] 
404 (Je) 

Amaurotic Familial Idiocy 

ceroid-lipofuseinosis (Batten disease), fluores- 
cein angiography, electrophysiology, histopa- 
thology, ultrastructure, and review of [Hitt- 
ner] 178 (Mr) 

Anemia, Sickle Cell 

choroido-vitreal neovascularization after argon 
laser photocoagulation [Galinos] 524 (Jy) 

Anesthesia 

ischemia of ciliary arterial circulation from 
ocular compression [Jampol] 1311 (De) 

methoxyflurane, flecked retina, appearance sec- 
ondary to oxalate crystals from [Bullock] 26 
(Ja) 

new concept for vitreous surgery [Machemer] 
92:402 (No); correction, 93:206 (Mr) 

Anesthesia, General 

idiopathic malignant hyperthermia, review and 
report of case [Bergman] 232 (Mr) 

intraocular surgery with [Wolf] 323 (My) 

Aneurysm 

aneurysmal bone cyst of orbit [Powell] 340 
(My) 

neuro-ophthalmology, annual review [Lessell] 
434 (Je) 

Angiography see also Fluorescence Angiog- 
raphy 

infrared, of cat fundus oculi [Hill] 131 (Fe) 

iris, in cystoid macular edema after cataract ex- 
traction [Kottow] 487 (Jy) 

spontaneous hyphema and 
[Savir] 1056 (Oc) 

Angioid Streaks 

fluorescein angiographic features [Federman] 
951 (Oc) 

Angiomatosis 

retinae, atypical, positive blanch test, feature 
photo [O’Connor] 1368 (De) 
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glaucoma [Armaly] 146 (Fe) 

lens [Kirsch] 284 (Ap) 

lids, conjunctiva, and lacrimal apparatus, eye 
infections with Chlamydia [Dawson] 854 
(Se) 

neuro-ophthalmology [Lessell] 434 (Je) 

ocular microtherapy, membrane-controlled drug 


vessel anomaly 


strabismus [Helveston] 1205 (No) 

uvea [O’Connor] 675 (Au) 

Anterior Chamber 

angle anomalies, Marfan-like syndrome with 
lens involvement, hyaloideoretinal degenera- 
tion with [Cotlier] 93 (Fe) . 

angle-closure glaucoma secondary to ciliary 
body swelling (corres.) [Sussman] (reply) 
[Phelps] 390 (My) 

thorn in, feature photo [Meyer] 466 (Je) 

Antigen-Antibody Complex 

circulating immune complexes, effects on ocular 
vascular permeability in rabbit [Howes] 365 
(My) 

Anti-Inflammatory Agents 

ocular effects of fenoprofen, dose-response study 
[Harris] 501 (Jy) 

Antiviral Agents 

teratogenicities of ophthalmic drugs, antiviral 
ophthalmic drugs [Itoi] 46 (Ja) 

APC Fever see Adenovirus Infections 

Aphakia 

aphakic retinal detachment, management of fel- 
low eye [Benson] 245 (Ap) 

iris photocoagulation therapy of aphakic pupil- 
lary block [Patti] 347 (My) 

laser iridotomy for aphakie pupillary block [An- 
derson] 343 (My) 

Aponeurosis 

cure of ptosis by aponeurotic repair [Jones] 
629 (Au) 

Apoplexy see Cerebrovascular Disorders 

Apparatus and Instruments see Equipment 
and Supplies 

Aqueous Humor 

chloramphenicol in, 
[Beasley] 184 (Mr) 

penetration of fluorometholone into cornea and 
[Kupferman] 425 (Je) 

vitreous and, octafluorocyclobutane in replace- 
ment of [Peyman] 514 (Jy) 

Arachnodactyly 

Marfan-like syndrome with lens involvement, 
hyaloideoretinal degeneration with anterior 
chamber angle, facial, dental, and skeletal 
anomalies [Cotlier] 93 (Fe) 

Arachnoid 

cysts involving portion of intraorbital optic 
nerve [Miller] 1117 (No) 

Arachnoiditis 

optochiasmatie, in multiple sclerosis [Bell] 191 
(Mr) 

Armed Forces Personnel see Military Person- 
nel 

Arterenol see Norepinephrine 

Arterial Occlusive Diseases 

ischemia of ciliary arterial circulation from 


after topical application 


ium, manifestation of senile macular degen- 
eration [Blair] 19 (Ja) 


delivery Richardson] 74 (Ja) ocular compression [Jampol] 1311 (De) & 
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. Arteriography see Angiography 
= `, Arteriovenous Malformations 
occipital lobe, clinical and radiologic features 
> + їп 26 cases, differentiation from migraine 
bU [Troost] 250 (Ap) 
We Ascardiasis see Ascariasis 
s'e Ascariasis 
^X * ocular toxocariasis, feature photo [Gutow] 164 
М (Fe) • 
XQ Astrocytoma 
` visual loss as initial symptom in Hodgkin dis- 
ease [Miller] 1158 (No) 
, Atroph 
2 phy 


y 


r 


geographic, of retinal pigment epithelium, 
manifestation of senile macular degeneration 
[Blair] 19 (Ja) 

Automation 

semi-automated instrument for determination 
of acuity threshold [Decker] 841 (Se) 


* Batten Disease 

ceroid-lipofuscinosis, fluorescein angiography, 
electrophysiology, histopathology, ultrastruc- 
ture, and review of amaurotic familial idiocy 
[Hittner] 178 (Mr) 

Besnier-Boeck Disease see Sarcoidosis 

Blepharoptosis 

eure of ptosis by aponeurotic repair [Jones] 
629 (Au) 

modified Fasanella-Servat procedure for ptosis 
[Fox] 639 (Au) 

Müller muscle-conjunctiva resection, technique 
for treatment of [Putterman] 619 (Au) 

suture-reinforced scleral sling, technique for 
suspension of ptotic upper lid [Helveston] 
643 (Au) 

Blood-Brain Barrier 

is there one at atopic nerve head? [Tso] 815 

* (Se) 

Blood Vessels see also Angiography 

casts of choroidal vasculature at physiologic 
pressures, new technique [D'Anna] 362 
(My) 

choroido-vitreal neovascularization after argon 
laser photocoagulation [Galinos] 524 (Jy) 

circulating immune complexes, effects on ocular 
vascular permeability in rabbit [Howes] 365 
(My) 

spontaneous hyphema and vessel 
[Savir] 1056 (Oc) 

Boeck Sarcoid see Sarcoidosis 

Bone Cyst 

aneurysmal, of orbit [Powell] 340 (My) 

BOOK REVIEWS 

Apple DJ, Rabb MF: Clinicopathologie Corre- 
lation of Ocular Disease: Text and Stereo- 
scopic Atlas, 92 (Ja) 

Barbosa JF, ed: Surgical Treatment of Head 
and Neck Tumors, 168 (Fe) 

Becker Y: Monographs in Virology: Agent of 
Trachoma, vol 7, 1226 (No) 

Boruchoff SA, ed: Practical Management of 
Ocular Injuries (International Ophthalmol- 
ogy Clinics, vol 14, no 4) 544 (Jy) 

Campbell CJ, Koester CJ, Rittler MC, Tacka- 
berry RB: Physiological Optics, 322 (Ap) 

Chawla HB: Retinal Detachment: Essentials of 

* Management, 168 (Fe) 

Cogan DG: Ophthalmic Manifestations of Sys- 
temic Vascular Disease (Major Problems in 
Internal Medicine, vol 3) 703 (Au) 

Dodt ED, Pearlman JT, eds: Documenta Oph- 
thalmologica (Proceedings Series, vol 4) 1066 
(Oc) 

Duke-Elder S, MacFaul PA: System of Oph- 
thalmology: Ocular Adnexa, vol 13, 2 pts, 
1067 (Oc) 

Eisner G: Biomicroscopy of Peripheral Fun- 
dus: Atlas and Textbook, 544 (Jy) 

Emery JM, Paton D, eds: Current Concepts in 
Cataract Surgery, 543 (Jy) 

Francois J, ed: Functional Examinations in 
Ophthalmology, parts 1 and 2, 1066 (Oc) 

Gass JDM: Differential Diagnosis of Intraocu- 
lar Tumors: Stereoscopic Presentation, 542 

• (Jy) 

Gay AJ, Newman NM, Keltner JL, Stroud MH: 
„Eye Movement Disorders, 704 (Au) 

Guibor P, Gouglemann HP, eds: Problems and 
Treatment of Enucleation, Evisceration and 
Exposure, vol 2, 545 (Jy) 
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Guibor P, Smith B, eds: Contemporary Oculo- 
plastic Surgery, 545 (Jy) 

Hadéad HM, ed: Metabolic Eye Disease (Pro- 
ceedings of first International Symposium on 
Metabolic Eye Diseases, Herzliyya, Israel, 
1972) 1378 (De) 

Havener WH: Ocular Pharmacology, ed 3, 1067 
(Ое) 

Havener WH: Synopsis of Ophthalmology, ed 
4, 545 (Jy) 

Hughes WF, ed: Year Book of Ophthalmology 
—1974, 470 (Je) 

Laibson PR, Trobe JD, eds: External Ocular 
Diseases: Diagnosis and Current Therapy 
(International Ophthalmology Clinics, vol 
18, no 4) 544 (Jy) 

Leopold IH, ed: Symposium on Ocular Therapy, 
vol 7, 470 (Je) 

Mandell RB: Contact Lens Practice: Hard and 
Flexible Lenses, ed 2, 703 (Au) 

Mausolf FA: Anatomy of Ocular Adnexa 
(Guide to Orbital Dissection) 1226 (No) 

Ming ALS, Yew KC: Practical Ophkthalmolo- 
gist, 168 (Fe) 

National Center for Health Statistics: Charac- 
teristics of Persons With Corrective Lenses, 
US—1971, 394 (My) 

Nordiohne ME: Intraocular Implant Lens, 1067 
(Ог) 

Norn MS: External Eye: Methods of Examina- 
tion, 545 (Jy) 

Norton E, Dufour В, Gailloud С, et al, eds: 
Modern Problems in Ophthalmology, vol 12— 
Limitations and Prospects for Retinal Sur- 
gery, 1066 (Oc) 

Nover A: Ocular Fundus, ed 3, 1379 (De) 

Offrez С, Brini A, Dhermy P, Bec P: Anatomie 
pathologique de l'oeil et de ses annexes, 542 
(Ју) 

Pruett RC, Regan CDJ, eds: Retina Congress— 
25th Anniversary Meeting of Retina Service 
of Massachuetts Eye and Ear Infirmary, 1972, 
394 (My) 

Roper-Hall MJ, Sauter H, Streiff EB, eds: Ad- 
vances in Ophthalmology, vol 28, 92 (Ja) 

Roy FH: Practical Management of Eye Prob- 
lems: Glaucoma, Strabismus, Visual Fields, 
1373 (De) 

Rubir LF: Atlas of Veterinary Ophthaimo- 
scopy, 546 (Jy) 

Ryan SJ Jr, Smith RE, eds: Selected Topics on 
the Eye in Systemic Disease, 322 (Ap) 

Soper JW: Contact Lenses: Advances in De- 
sign, Fitting, Application, 703 (Au) 

Trevor-Roper PD: Eye and Its Disorders (In- 
ternational Ophthalmology Clinics) ed 3, 542 
(Jy) 

Troutman RC: Microsurgery of Anterior Seg- 
ment of Eye: Introduction and Basic Tech- 
niques, vol 1, 543 (Jy) 

Windsor CE, Hurtt J: Eye Muscle Problem in 
Childhood: Manual for Parents, ed 2, 92 (Ja) 

Bowen Disease see Carcinoma, Epidermoid 

Brain Neoplasms 

posterior uveitis and primary cerebral reticu- 
lum cell sarcoma [Appen] 123 (Fe) 

vitreous cellular reaction, association with re- 
ticulum cell sarcoma [Kennerdell] 1341 (De) 

Burian, Herman M. (1906-1974) 

obituary [Blodi] 469 (Je) 


c 


Cancer see Neoplasms 

Carcinoembryonic Antigen 

metastatic adenocarcinoma of choroid positive 
for [Michelson] 794 (Se) 

Carcinogens see Oncogenic Viruses 

Carcinoma 

metastatic to eye and orbit, clinicopathological 
study [Ferry] 472 (Jy) 

Carcinoma, Epidermoid 

invasive squamous cell carcinoma of conjunc- 
tiva [Iliff] 119 (Fe) 

Carcinoma, Squamous Cell see Carcinoma, 
Epidermoid 

Cataract 

lens, annual review [Kirsch] 284 (Ap) 

Marfan-like syndrome with lens involvement, 
hyaloideoretinal degeneration with anterior 
chamber angle, facial, dental, and skeletal 
anomalies [Cotlier] 93 (Fe) . 


Cataract Extraction n 
chloramphenicol in aqueous humor after topical 
application [Beasley] 184 (Mr) 


\ 
iris angiography іп cystoid macular edema efter ! 


[Kottow] 487 (Ју) Ў 
iris photocoagulation therapy of aphakie pupil- 
lary block [Patti] 347 (My) 
laser iridotomy for арһаКїс pupillary block 
[Anderson] 343 (My) 
Cautery . š 
scleral, for glaucoma, peripheral iridectomy 
with [Viswanathan] 34 (Ja) 
Cells 
human subretinal fluid, its cellular and sub- 
cellular components [Feeney] 62 (Ja) 
Central Nervous System 
septo-optic dysplasia associated with see-saw 
nystagmus [Davis] 187 (Fe) 
Cephaloridine 
intravitreal injection in treatment of endoph- 
thalmitis [Graham] 56 (Ja) 
Cerebellum 
olivopontocerebellar degeneration, clinicopatho- 
logic correlation of associated retinopathy 
[Ryan] 169 (Mr) 
Cerebromacular Degeneration see Amaurotic 
Familial Idiocy 
Cerebrovascular Disorders 
occipital lobe arteriovenous malformations, clin- 
ical and radiologic features in 26 cases, dif- 
ferentiation from migraine [Troost] 250 
(Ap) 
Ceroid-Lipofuscinosis 
Batten disease, fluorescein angiography, electro- 
physiology, histopathology, ultrastructure, 
and a review of amaurotic familial idiocy 
[Hittner] 178 (Mr) 
Charcot-Marie-Tooth Disease see Muscular 
Atrophy 
Chlamydia Infections 
eye infections, lids, conjunctiva, and lacrimal 
apparatus, annual review [Dawson] 854 (Se) 
of eye, immunity to, IV. immunity in owl 
monkeys to reinfection with trachoma [Fras- 
er] 518 (Jy) 
Chloramphenicol 
in aqueous humor after topical application 
[Beasley] 184 (Mr) 
Chloromycetin see Chloramphenicol 
Choroid 
casts of vasculature of, at physiologic pressures, 
new technique [D'Anna] 362 (My) 
choroido-vitreal neovascularization after argon 
laser photocoagulation [Galinos] 524 (Jy) 
experimental ^ vortex-choroidal angiograms 
[Tsai] 198 (Mr) 
ischemia of ciliary arterial circulation from 
ocular compression [Jampol] 1311 (De) 
sensitivities of ocular tissues to acute pressure- 
induced ischemia [Anderson] 267 (Ap) 
Choroid Neoplasms 
carcinoembryonic antigen-positive metastatic 
adenocarcinoma [Michelson] 794 (Se) 
counting statistics required for 32P detection of 
melanoma (corres.) [O’Rourke] 390, (reply) 
[Ruiz] 391 (My) 
Cicatrix 
cicatricial upper lid entropion, treated with 
banked scleral graft [Tenzel] 999 (Oc) 
Ciliary Body 
angle-closure glaucoma secondary to swelling 
of (corres.) [Sussman] (reply) [Phelps] 390 
(My) 
trabeculectomy for glaucoma (corres.) [Back] 
(reply) [Schwartz] 1372 (De) 
Cleocin see Clindamycin 
Cleocin Phosphate see Clindamycin Phos- 
phate 
Cleocin PO4 
Phosphate 
Clindamycin 
and toxoplasmosis (corres.) [Parver] (reply) 
[O’Connor] 546 (Jy) 
Clindamycin Phosphate & 
ocular tissue absorption of [Tabbara] 1180 
(No) 
Cogan-Reese Syndrome 
iris nevus, cause of unilateral glaucoma [Scheie] 
963 (Oc) 
Cold see Cryoprotective Agents; Cryotherapy 
Conjunctiva 
invasive squamous cell carcinoma of [Tliff] 119 
(Fe) 


Injectable see Clindamycin 
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lids, lacrimal apparatus and, eye infections with 
Chlamydia, annual review [Dawson] 854 (Se) 

Müllfr muscle-conjunctiva resection, technique 
for treatmént of blepharoptosis [Putterman] 
619 (Au) 

repair of DNA in xeroderma pigmentosum 
[Newsome] 660 (Au) 

Conjunctivitis 

aļlergic, human model of [Stegman] 1354 (De) 

due Чо Thelazia californiensis [Knierim] 552 
(Jy) 

Consumption Coagulopathy see Disseminated 
Intravascular Coagulation 

Contact Lenses 

variation of energy density in argor laser 
photocoagulation [Pomerantzeff] 1033 (Oc) 

Contact Lenses, Hydrophilic 

fungal invasion of soft (Griffin Bionite) con- 
tact lens [Palmer] 278 (Ap) 

hydrogen peroxide sterilization of [Gasset] 412 
(Je) 

scleral perforation, complication of [Brown] 
1047 (Oc) 

Copper 

ocular manifestations of hypercupremia asso- 
ciated with multiple myeloma [Lewis] 1050 
(Oc) 

Cornea 

abnormal, comparison of MacKay-Marg, Gold- 
mann, and Perkins tonometers in [McMillan] 
420 (Je) 

acrodermatitis enteropathica, involvement of, 
histochemical and electron micrograph:e stud- 
ies [Warshawsky] 194 (Mr) 

contact times of ophthalmie vehicles, evaluation 
by microscintigraphy [Trueblood] 127 (Fe) 

eryopreserved, antigenicity of [Bourne] 215 
(Mr) 

diagnosis and management of keratomycoses, 
[Forster] cause and diagnosis, 975 (Oc), 
medical and surgical management, 1134 (No) 

elastosis, appearance of band-like keratopathy 
and spheroidal degeneration [Rodrigues] 111 
(Fe) 

endothelium in viral induced anterior uveitis, 
ultrastructural changes following canine ad- 
enovirus type 1 infection [Aguirre] 219 (Mr) 

epithelial preservation [Thoft] 357 (My) 

eye manifestations in acrodermatitis entero- 
pathica [Matta] 140 (Fe) 

human organ-cultured, ultrastructure of, stroma 
and epithelium [Van Horn] 275 (Ap) 

in vivo photomicrography of endothelium of 
[Laing] 143 (Fe) 

induced vascularization remission with argon 
laser therapy [Reed] 1017 (Oc) 

interlamellar grafts in rats, effect of histocom- 
patibility [Lang] 349 (My) 

intraocular irrigating solutions, effect cf endo- 
thelium of [Edelhauser] 648 (Au) 

ocular manifestations of hypercupremia asso- 
ciated with multiple myeloma [Lewis] 1050 
(Oc) 

penetration of fluorometholone into aqueous 
humor and [Kupferman] 425 (Je) 

perforation and iris prolapse due to Mima 
polymorpha [Wand] 239 (Mr) 

pseudoentrapment of ointment in [Fraunfeld- 
er] 331 (My) 

rabbit, pilocarpine toxicity, effects on endo- 
thelium of [Coles] 36 (Ja) 

Corneal Dystrophies 

superficial microcystic [Luxenberg] 107 (Fe) 

ultrastructure of epithelial dystrophy of Mees- 
mann [Nakanishi] 259 (Ap) 

Cryoprotective Agents 

antigenicity of cryopreserved corneas [Bourne] 
215 (Mr) 

Cryotherapy 

scleral bursting strength, results after treat- 
ment with [Beckman] 428 (Je) 

Cyclopentolate 

cyeloplegies and mydriatics, tolerance, habitua- 
tion, and addiction to topical administration 

e [Ostler] 432 (Je) 

Cycloplegics 

and mydriaties, tolerance, habituation, and ad- 
diction to topical administration [Ostler] 432 
(Je) 

Cysts 

arachnoid, involving portion of 

3 optic nerve [Miller] 1117 (No) 

e 


intraorbital 


Cysts— Continued 
superficial microcystic corneal dystrophy [Lux- 
enberg] 107 (Fe) 


Dendrid see Idoxuridine 

Dentistry 

instrument penetrates cornea (corres.) [Hales] 
87 (Ja) 

Dexamethasone 

topically applied, ocular penetration in rabbits 
(corres.) [Leibowitz] 315, (reply [Krupin] 
317 (Ap) 

Diabetic Retinopathy 

retinal ischemia in [Bresnick] 1300 (De) 

visual fields and electroretinography following 


extensive photocoagulation [Frank] 591 
(Au); correction, 1000 (Oc) 
Diathermy 


sclera strength impairment and recovery after 
[Schwartz] 1173 (No) 

scleral bursting strength, results after treat- 
ment with [Beckman] 428 (Je) 

Disseminated Intravascular Coagulation 

ocular involvement in [Cogan] 1 (Ja) 

DNA 

repair of, in xeroderma pigmentosum conjunc- 
tiva [Newsome] 660 (Au) 

Dose-Response Relationship, Drug 

ocular anti-inflammatory effect of fenoprofen 
[Harris] 501 (Jy) 

Drug Addiction 

cycloplegies and mydriatics, tolerance, habitua- 
tion, and addiction to topical administration 
[Ostler] 432 (Je) 

Drug Administration, Topical see Administra- 
tion, Topical 

Drug Therapy 

ocular microtherapy, membrane-controlled drug 
delivery [Richardson] 74 (Ja) 

Drugs 

effects of vehicles on ocular contact time [Нага- 
berger] 42 (Ja) 


E 


Econochlor see Chloramphenicol 

Edema 

comparison of MacKay-Marg, Goldman, and 
Perkins tonometers in abnormal corneas [Mc- 
Millan] 420 (Je) 

cystoid macular, after cataract extraction, iris 
angiography in [Kottow] 487 (Jy) 

Elasticity 

corneal elastosis, appearance of band-like kera- 
topathy and spheroidal degeneration [Rod- 
rigues] 111 (Fe) 

Electron Microscopy see Microscopy, Electron 

Electroretinography 

visual fields and, following extensive photo- 
coagulation [Frank] 591 (Au); correction, 
1000 (Oc) 

Encephalocele 

basal, optic nerve anomalies in [Goldhammer] 
115 (Fe) 

Endophthalmitis 

intravitreal injection of cephaloridine in treat- 
ment of [Graham] 56 (Ja) 

Endothelium 

corneal, in viral induced anterior uveitis, ultra- 
structural changes following canine adeno- 
virus type 1 infection [Aguirre] 219 (Mr) 

corneal, in vivo photomierography of [Laing] 
143 (Fe) 

corneal, intraocular irrigating solutions, effect 
on [Edelhauser] 648 (Au) 

rabbit cornea, pilocarpine toxicity, effects on 
[Coles] 36 (Ja) 

Entropion 

cicatricial upper lid, treated with banked scleral 
graft [Tenzel] 999 (Oc) 

Epithelial Dystrophy of Meesmann see Cor- 
neal Dystrophies 

Epithelium 

corneal, preservation [Thoft] 357 (My) 

retinal pigment, geographie atrophy of, mani- 
festation of senile macular degeneration 
[Blair] 19 (Ja) 

retinal pigment, hypertrophy with hyperpig- 
mentation of [Purcell] 1122 (No) 

ultrastructure of human organ-cultured cornea, 
stroma an@ epithelium [Van Horn] 275 (Ap) 
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Equipment and Supplies 3 

instrument penetrates cornea (corres.) [Hales] 
87 (Ja) 

modified lacrimal probe 
(reply) [Beyer] 163 (Fe) 

semi-automated instrument for determination 
of acuity threshold [Decker] 841 (Se) 

vitreous surgery, new 
vitrectomy [Tolentino] 667 (Au) ғ 

Escherichia coli Infections 

intravitreal injection of cephaloridine in treat- 
ment of endophthalmitis [Graham] 56 (Ja) 

Esotropia see Strabismus 

Evoked Potentials 

visual responses in assessment of field defects 
in glaucoma [Cappin] 9 (Ja) 

Exodeviation see Strabismus 

Eye see also Intraocular Pressure 

circulating immune complexes, effects on ocular 
vascular permeability in rabbit [Howes] 365 
(My) 

clinical experience with mobile ocular perfusion 
pump [Ralph] 1039 (Oc) 

idoxuridine ocular insert therapy, use in treat- 
ment of experimental herpes simplex kera- 
titis [Pavan-Langston] 1349 (De) 

intraocular surgery with general 
[Wolf] 323 (My) 

ocular malformations associated with maternal 
LSD usage (corres. [Holmes] (reply) 
[Apple] 1061 (Oc) 

ocular penetration of pilocarpine in rabbits 
[Green] 1165 (No) 

ocular penetration of topically applied genta- 
micin [Ellerhorst] 371 (My) 

ocular tissue absorption of clindamycin phos- 
phate [Tabbara] 1180 (No) 

Eye Banks see Tissue Banks 

Eye Burns 

clinical experience with mobile ocular perfusion 
pump [Ralph] 1039 (Oc) 

Eye Diseases 

immunity to chlamydial infections of eye, IV, 
immunity in owl monkeys to reinfection with 
trachoma [Fraser] 518 (Jy) 

infections with Chlamydia, lids, conjunctiva, 
and lacrimal apparatus, annual review [Daw- 
son] 854 (Se) 

ocular leprosy [Richards] 696 (Au) 

ocular microtherapy, membrane-controlled drug 
delivery [Richardson] 74 (Ja) 

Eye Foreign Bodies 

nonmagnetic, surgical management of [Mi- 
chels] 1003 (Oc) 

thorn in anterior 
[Meyer] 466 (Je) 

Eye Injuries 

diagnosis and management of keratomycoses, 
cause and diagnosis [Forster] 975 (Oc) 

instrument penetrates cornea (corres.) [Hales] 
87 (Ja) 

Eye Manifestations 

in acrodermatitis enteropathica [Matta] 140 
(Fe) 

ocular involvement in disseminated intravas- 
eular coagulopathy [Cogan] 1 (Ja) 

ocular pathology of infantile Niemann-Pick dis- 
ease, study of fetus of 23 weeks' gestation 
[Howes] 494 (Jy) 

of hypercupremia associated with multiple mye- 
loma [Lewis] 1050 (Oc) 

visual loss as initial symptom in Hodgkin dis- 
ease [Miller] 1158 (No) 

Eye Movements 

internuclear ophthalmoplegia of abduction, 
isolated impairment of phasic ocular motor 
activity in supranuclear lesions [Kommerell] 
531 (Jy) 

neuro-ophthalmology, annual review [Lessell] 
434 (Je) 

Eye Neoplasms 

carcinoma metastatie to eye and orbit, clinico- 
pathological study [Ferry] 472 (Jy) 

intraocular reticulum cell sarcoma, diagnosis by 
pars plana vitrectomy [Michels] 1331 (De) 

invasive squamous cell carcinoma of conjunc- 
tiva [Iliff] 119 (Fe) 

melanocytoma, feature photo [Stone] 540 (Jy), 

quinoline analog labeled with iodine 123 in 
melanoma detection [Packer] 504 (Jy) 

sector hamartoma of iris [Jakobiec] 614 (Au)' 

uvea, annual review [O'Connor] 675 (Au) 

varix of the iris [Andersen] 32 (Ja) 


(corres.) [Kartchl 


anesthesia 


chamber, feature photo 


instrumentatien for. 
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Eyedrops see Ophthalmic Solutions 

Eyelid, Ptosis see Blepharoptosis 

Eyelids s 

eicatricial upper lid entropion, treated with 
banked scleral graft [Tenzel] 999 (Oc) 

conjunctiva, lacrimal apparatus, and, eye infec- 
tions with Chlamydia, annual review [Daw- 
son] $54 (Se) 

reconstruction of the central one half of an 
eyelid [Tenzel] 125 (Fe) 

upper, factitious ulceration of, feature photo 
[Wood] 388 (My) 

upper, structure of muscles of [Kuwabara] 
1189 (No) 


FEATURE PHOTO 

atypical angiomatosis retinae, positive blanch 
test [O'Connor] 1368 (De) 

factitious ulceration of upper eyelids [Wood] 
388 (My) 

lens fringe in homocystinuria [Ramsey] 318 
(Ap) 

melanocytoma [Stone] 540 (Jy) 

ocular leprosy [Richards] 696 (Au) 

ocular toxocariasis [Gutow] 164 (Fe) 

sclera dellen [Hicks] 88 (Ja) 

thorn in anterior chamber [Meyer] 466 (Je) 

unusual retinal vein crossing the macula [Mos- 
chandreou] 242 (Mr) 

Fenoprofen 

ocular anti-inflammatory effect of, dose-re- 
sponse study [Harris] 501 (Jy) 

Fetal Diseases 

ocular pathology of infantile Niemann-Pick dis- 
ease, study of fetus of 23 weeks’ gestation 
[Howes] 494 (Jy) 

Fetus see Maternal-Fetal Exchange 


, Fever 


idiopathic malignant hyperthermia, review and 
report of case [Bergman] 232 (Mr) 

Fistula 

dural, pneumocephalus, sign of intracranial in- 
volvement in orbital fracture [Waring] 847 


(Se) 
Fluorescence Angiography 
experimental vortex-choroidal angiograms 


[Tsai] 198 (Mr) 

features of angioid streaks [Federman] 951 
(Oc) 

in ceroid-lipofuscinosis (Batten disease) [Hitt- 
ner] 178 (Mr) 

Fluorometholone 

penetration into cornea and aqueous humor 
[Kupferman] 425 (Je) 

therapeutic effectiveness in inflammatory kerat- 
itis [Kupferman] 1011 (Oc) 

Foreign Bodies see Eye Foreign Bodies 

Fractures 

orbital, pneumocephalus, sign of intracranial 
involvement in [Waring] 847 (Se) 

Freezing see Cryoprotective Agents; Cryother- 
apy 

Fundus Fluorescence Photography see Fluor- 
escence Angiography 

Fundus Oculi 

cat, infrared angiography of [Hill] 131 (Fe) 

Fungi 

fungal invasion of soft (Griffin Bionite) con- 
tact lens [Palmer] 278 (Ap) 

Fungus Diseases see Mycoses 
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Gases 

vitreous substitution with [Constable] 416 (Je) 

Gelatin 

implants in scleral buckling procedures [Ray] 
799, [King] 807 (Se) 

Genetics, Human 

congenital grouped pigmentation of retina, his- 
topathologic description [Shields] 1153 (No) 

size of physiologie cup of optic nerve head, 


hereditary and environmental factors 
[Schwartz] 776 (Se) 
Gentamicin 


topically applied, ocular penetration of [Eller- 
horst] 371 (My) 

Glaucoma 

acute and chronic angle-closure, visual field 
and nerve head in [Douglas] 409 (Je) 
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Glaucoma—Continued 

angle-closure, secondary to ciliary body swelling 
(corres.) [Sussman] (reply) [Phelps] 390 
(My) 

annual review [Armaly] 146 (Fe) 

complications of use of Ocuserts 
[Abrahamson] 317 (Ap) 

in episcleritis [Harbin] 948 (Oc) 

“malignant,” in eye with no antecedent opera- 
tion or mioties [Schwartz] 379 (My? 

nanophthalmos with uveal effusion, new clini- 
eal entity [Brockhurst] 1289 (De) 

norepinephrine in treatment of ocular hyper- 
tension and [Pollack] 173 (Mr) 

ocular penetration of pilocarpine in rabbits 
[Green] 1165 (No) 

peripheral iridectomy with scleral cautery for 
[Viswanathan] 34 (Ja) 

ріоеагріпе Ocusert system for sustained con- 
trol of ocular hypertension [Macoul] 587 
(Au) 

pilocarpine Ocuserts, long-term clinical trials 
and selected pharmacodynamics [Quigley] 
771 (Se); correction, 1148 (No) 

progress in, 1950-1975 [Allen] 947 (Oc) 

trabeculectomy for glaucoma (corres.) [Back] 
(reply) [Schwartz] 1372 (De) 

unilateral, iris nevus (Cogan-Reese) syndrome, 
cause of [Scheie] 963 (Oc) 

visual evoked responses in assessment of field 
defects [Cappin] 9 (Ja) 

Glioma 

large optic nerve, with normal vision [Good- 
man] 991 (Oc) 

Glycogen 

ultrastructure of epithelial dystrophy of Mees- 
mann [Nakanishi] 259 (Ap) 

Glycolates see Polyglycolic Acid 

Granuloma, Hodgkin see Hodgkin Disease 

Granuloma, Malignant see Hodgkin Disease 

Grasses see Pollen 


(corres.) 


H 


Hamartoma 

sector, of iris [Jakobiec] 614 (Au) 

Hansen Disease see Leprosy 

Harderian Gland see Lacrimal Apparatus 

Hay Fever see Pollen 

Headache 

neuro-ophthalmology, annual review [Lessell] 
434 (Je) 

Hemangioma, Cavernous 

spontaneous hyphema and vessel 
[Savir] 1056 (Oc) 

Hemianopsia 

pupillary hemiakinesia in suprageniculate le- 
sions [Cibis] 1322 (De) 

Hemorrhage, Retinal see Retinal Hemorrhage 

Hereditary Diseases 

olivopontocerebellar degeneration, clinicopath- 
ologie correlation of associated retinopathy 
[Ryan] 169 (Mr) 

Hernia, Cerebral see Encephalocele 

Herpes Simplex, Ocular see Keratitis, Dend- 
ritic 

Herpes Zoster, Ocular 

delayed trochlear nerve palsy in case of zoster 
oticus [Keane] 382 (My) 

Herpesviruses 

acute ocular infection by type 2 herpes simplex 
virus in adults [Oh] 1127 (No) 

Herplex see Idoxuridine 

Heterochromia 

rubeosis in Fuchs heterochromic iridocyclitis 
[Perry] 337 (My) 

Hexadecadrol see Dexamethasone 

Histocompatibility 

interlamellar corneal grafts in rats, effect of 
[Lang] 349 (My) 

Hodgkin Disease 

visual loss as initial symptom in [Miller] 1158 
(Nc) 

Homocystinuria 

lens fringe in, feature photo [Ramsey] 318 
(Ap) 

Hyalin Substance 

corneal elastosis, appearance of band-like ker- 
atopathy and spheroidal degeneraticn [Rod- 
rigues] 111 (Fe) 

Hydrogen Peroxide 

sterilisation of hydrophilic contact lenses [Gas- 
set] 412 (Je) e 


anomaly 


Hypersensitivity p 


human model of allergie conjunctivitis [Steg- d 
man] 1354 (De) * [ 

prevention of experimental allergic uvgitis, $ 
treatment with methotrexate [McMaster] 835 
(Se) 

Hyperthermia see Fever 

Hypertrophy 

with hyperpigmentation of retinal pigment 
epithelium [Purcell] 1122 (No) e 

Hyphema de 

spontaneous, and vessel anomaly [Savir] 1056 
(Oc) 


Ibuprofen 

and visual function, 
[Melluish] 781 (Se) 

Idoxuridine 

ocular insert therapy, use in treatment of ex- 
perimental herpes simplex keratitis [Pavan- 
Langston] 1349 (De) 

teratogenicities of ophthalmic drugs, antiviral 
ophthalmic drugs [Itoi] 46 (Ja) 

Immunity 

to chlamydial infections of eye, IV. immunity 
in owl monkeys to reinfection with trachoma 1 
[Fraser] 518 (Jy) ` 

Immunization л 

homologous retinal outer segment, in primates, 
clinical and histopathological study [Wong] 
509 (Jy) 

Infrared Rays 

angiography of cat fundus oculi 
(Fe) 

Intraocular Pressure 

ischemia of ciliary arterial circulation from 
ocular compression [Jampol] 1311 (De) 

norepinephrine in treatment of ocular hyper- 
tension and glaucoma [Pollack] 173 (Mr) 

pilocarpine Ocusert system for sustained con- 
trol of ocular hypertension [Macoul] 587 : 
(Au) j 

sensitivities of ocular tissues to acute pres- 
sure-induced ischemia [Anderson] 267 (Ap) 

lodine Radioisotopes 

quinoline analog labeled with iodine 123 in 
melanoma detection [Packer] 504 (Jy) 

lodochlorhydroxyquin 

acrodermatitis enteropathica, corneal involve- 
ment, histochemical and electron micrograph- 
ie studies [Warshawsky] 194 (Mr) 

lIridocyclitis 

Fuchs heterochromie, rubeosis in [Perry] 337 
(My) 


prospective evaluation 


[Hill] 131 


angiography in cystoid macular edema after 
cataract extraction [Kottow] 487 (Jy) 

laser iridotomy for aphakic pupillary block 
[Anderson] 343 (My) 

nevus (Cogan-Reese) syndrome, cause of uni- 
lateral glaucoma [Scheie] 963 (Oc) 

peripheral iridectomy with scleral cautery for 
glaucoma [Viswanathan] 34 (Ja) 

photocoagulation therapy of aphakic pupillary 
block [Patti] 347 (My) 

prolapse and corneal perforation due to Mima 
polymorpha [Wand] 239 (Mr) 

sector hamartoma of [Jakobiec] 614 (Au) 

sensitivities of ocular tissues to acute pressure- 
induced ischemia [Anderson] 267 (Ap) 

Spontaneous hyphema and vessel anomaly zy 
[Savir] 1056 (Oc) i 

varix of [Andersen] 32 (Ja) 

Irrigation 

intraocular irrigating solutions, effect on cor- 
neal endothelium [Edelhauser] 648 (Au) 

Ischemia 

of ciliary arterial circulation from ocular com- 
pression [Jampol] 1311 (De) 

retinal, in diabetic retinopathy [Bresnick] 1300 
(De) ' 

sensitivities of ocular tissues to acute pressute- 
induced ischemia [Anderson] 267 (Ap) à 

2E " 
J 


Joint Commission on Allied Health Personnel 
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encourage support and use of certified personnel У, 
[Monahan] 471 (Ју) 
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Kaposi Disease see Xeroderma Pigmentosum 
* Keretitis 
cycloplegies and mydriaties, tolerance, habitua- 
tion, and addiction to topical administration 
[Ostler] 432 (Je) 
diagnosis and management of keratomycoses, 
[Forster] cause and diagnosis, 975 (Oc), 
+ medical and surgical management, 1134 (No) 
inflammatory, therapeutic effectiveness of flu- 
orometholone in [Kupferman] 1011 (Oc) 
Keratitis, Dendritic 
acute ocular infection by type 2 herpes simplex 
М, virus in adults [Oh] 1127 (No) 
= congenital herpetic keratitis [Hutchison] 70 


"m 


a) 
idoxuridine ocular insert therapy, use in treat- 
ment of experimental herpes simplex kera- 
titis [Pavan-Langston] 1349 (De) 
model for steroid effects in herpes keratitis 
[Robbins] 828 (Se) 
photodynamic inactivation in experimental her- 
petie keratitis [Lahav] 207 (Mr) 
_ Keratoconjunctivitis 
sicca after lacrimal gland removal, is the 
laerimal gland dispensable? [Scherz] 281 
(Ap) 






L 


Lacrimal Apparatus 

is it dispensable? keratoconjunctivitis sicca 
after lacrimal gland removal [Scherz] 281 
(Ap) 

lids, conjunctiva and, eye infections with 
Chlamydia, annual review [Dawson] 854 (Se) 

modified lacrimal probe (corres) [Kartch] 
(reply) [Beyer] 163 (Fe) 

Lasers 

choroido-vitreal neovascularization after argon 
laser photocoagulation [Galinos] 524 (Jy) 

induced corneal vascularization remission with 
argon laser therapy [Reed] 1017 (Oc) 

iridotomy for aphakie pupillary block [Ander- 
son] 343 (My) 

ruby, scleral bursting strength, results after 
treatment with [Beckman] 428 (Je) 

variation of energy density in argon laser 
photocoagulation [Pomerantzeff] 1033 (Oc) 

visual fields and electroretinography fcllowing 
extensive photocoagulation [Frank] 591 
(Ат); correction, 1000 (Oc) 

Lens, Crystalline 

annual review [Kirsch] 284 (Ap) 

aphakie retinal detachment, management of 
fellow eye [Benson] 245 (Ap) 

iris photocoagulation therapy of aphakic pupil- 
lary block [Patti] 347 (My) 

lens fringe in homocystinuria, feature photo 
[Ramsey] 318 (Ap) 

Marfan-like syndrome with lens involvement, 
hyaloideoretinal degeneration with anterior 
chamber angle, facial, dental, and skeletal 
anomalies [Cotlier] 93 (Fe) 

microwave effects in humans, results of 5-year 
survey [Appleton] 257 (Ap) 

ocular manifestations of hypercupremia asso- 
ciated with multiple myeloma [Lewis] 1050 
(Oc) 

_ Leprosy 

ocular, feature photo [Richards] 696 (Au) 

Leukocytes 

therapeutic effectiveness of fluorometholone in 
inflammatory keratitis [Kupferman] 1011 
(Oc) 

Levarterenol see Norepinephrine 

Levonorepinephrine see Norepinephrine 

Light 

photodynamic inactivation in experimental 
herpetic keratitis [Lahav] 207 (Mr) 

Light Coagulation 

choroido-vitreal neovascularization after argon 
aser photocoagulation [Galinos] 524 Ју) 

induced corneal vascularization remission with 

e argon laser therapy [Reed] 1017 (Oc) 

iris photocoagulation therapy of aphakic pupil- 
lary block [Patti] 347 (My) 

variation of energy density in argon laser 

ò photocoagulation [Pomerantzeff] 1038 (Oc) 

| visual fields and electroretinography following 
extensive photocoagulation [Frank] 591 

P ACE correction 1000 (Oc) 

. 





Loridine see Cephaloridine 

Lung Neoplasms 

optic nerve head metastasis [Gallie] 983 (Oc) 

Lysergic Acid Diethylamide 

maternal usage, ocular malformations associ- 
ated with (corres. [Holmes] (reply) [Ap- 
ple] 1061 (Oc) 


Macula Lutea 

acute posterior multifocal placoid pigment 
epitheliopathy, recurrence [Lewis] 235 (Mr) 

expandable silicone implants for scleral buck- 
ling, experiments with explant for macular 
breaks [Huamonte] 429 (Je) 

iris angiography in cystoid macular edema af- 
ter cataract extraction [Kottow] 487 (Jy) 

unusual retinal vein crossing, feature photo 
[Mosehandreou] 242 (Mr) 

Macular Degeneration see Retinal Degenera- 
tion 

Marfan Syndrome see Arachnodactyly 

Maternal-Fetal Exchange see also Abnormal- 
ities, Drug-induced 

congenital herpetic keratitis [Hutchison] 70 
(Ja) 

Meesmann Epithelial Dystrophy see Corneal 
Dystrophies 

Melanocytes 

melanocytoma, feature photo [Stone] 540 (Jy) 

Melanoma 

choroidal, counting statisties required for “P 
detection of (corres.) [O’Rourke] 390, (re- 
ply) [Ruiz] 391 (My) 

primary malignant, of orbit in Negro [Drews] 
335 (My) 

quinoline analog labeled with iodine 123 in 
detection of [Packer] 504 (Jy) 

uvea, annual review [O'Connor] 675 (Au) 

Membrane, Artificial 

ocular microtherapy, membrane-controlled drug 
delivery [Richardson] 74 (Ja) 

pilocarpine Ocusert system for sustained con- 
trol of ocular hypertension [Macoul] 587 
(Au) 

Meningitis 

pneumocephalus, sign of intracranial involve- 
ment in orbital fracture [Waring] 847 (Se) 

Mercury 

teratogenicities of ophthalmie drugs, terato- 
genicities and tissue accumulation of thimero- 
sal [Gasset] 52 (Ja) 

Metastasis see Neoplasm Metastasis 

Methiolate see Thimerosal 

Methofane see Methoxyflurane 

Methotrexate 

prevention of experimental allergic uveitis, 
treatment with [McMaster] 835 (Se) 

Methoxyflurane 

anesthesia, flecked retina, appearance secondary 
to oxalate crystals from [Bullock] 26 (Ja) 

Microcysts see Cysts 

Microphotography see Photomicrography 

Microscopy, Electron 

acrodermatitis enteropathica, corneal involve- 
ment, histochemical and electron micrograph- 
ic studies [Warshawsky] 194 (Mr) 

ultrastructure of epithelial dystrophy of Mees- 
mann [Nakanishi] 259 (Ap) 

Microwaves 

lens effects in humans, results of 5-year survey 
[Appleton] 257 (Ap) 

Migraine 

occipital lobe arteriovenous malformations, clin- 
ical and radiologic features in 26 cases, dif- 
ferentiation from [Troost] 250 (Ap) 

Military Personnel 

microwave lens effects in humans, results of 
5-year survey [Appleton] 257 (Ap) 

Mimae Infections 

corneal perforation and iris prolapse due to 
Mima polymorpha [Wand] 239 (Mr) 

Miotics 

“malignant glaucoma” in eye with no ante- 
cedent operation or [Schwartz] 379 (My) 

Motrin see Ibuprofen 

Mountaineering 

high altitude retinal hemorrhage [Wiedman] 
401 (Je) 

high-altitude retinopathy in mountain climbers 
[Shults] 404 (Je) 

retinal changes in Himalayan climbers [Ren- 
nie] 395 (фе) 
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Multiple Myeloma 

ocular manifestations of hypercupremia asso- 
ciated with [Lewis] 1050 (Oc) 

Multiple Sclerosis б 

optochiasmatic arachnoiditis іп 
(Mr) 

Muscles 

of upper eyelid, structure of [Kuwabara] 1189 
(No) 

Muscular Atrophy 

myotonic pupils in Charcot-Marie-Tooth dis- 
ease, successful relief of symptoms with 
0.025% pilocarpine [Keltner] 1141 (No) 

Mycoses 

diagnosis and management of keratomycoses, 
[Forster] cause and diagnosis, 975 (Oc), 
medical and surgical management, 1134 (No) 

Mydriacyl see Tropicamide 

Mydriatics 

cycloplegics and, tolerance, habituation, and 
addiction to topical administration [Ostler] 
432 (Je) 

Myeloma, Plasma Cell see Multiple Myeloma 

Myotonia 

myotonic pupils in Charcot-Marie-Tooth dis- 
ease, successful relief of symptoms with 
0.025% pilocarpine [Keltner] 1141 (No) 


[Bel] 19r 


Nanophthalmos 

with uveal effusion, new clinical entity [Brock- 
hurst] 1289 (De) 

Nasolacrimal Duct see Lacrimal Apparatus 

Natamycin 

diagnosis and management of keratomycoses, 
medical and surgical management [Forster] 
1134 (No) 

Negroes 

peripheral retinal neovascularization in sar- 
coidosis [Asdourian] 787 (Se) 

primary malignant melanoma of orbit in Negro 
[Drews] 335 (My) 

Neoplasm Metastasis 

carcinoembryonic  antigen-positive айепосаг- 
cinoma of choroid [Michelson] 794 (Se) 

carcinoma metastatic to eye and orbit, clinico- 
pathological study [Ferry] 472 (Jy) 

optie nerve head [Gallie] 983 (Oc) 

Neoplasms see also Oncogenic Viruses 

neuro-ophthalmology, annual review [Lessell] 
434 (Je) 

Neoplasms, Nervous Tissue 

chronie sixth nerve palsy, initial sign of basi- 
sphenoid tumors [Sakalas] 186 (Mr) 

varix of the iris [Andersen] 32 (Ja) 

Neurology 

neuro-ophthalmology, annual review [Lessell] 
434 (Je) 

Neuromyelitis Optica see Multiple Sclerosis 

Nevus 

iris (Cogan-Reese) syndrome, cause of uni- 
lateral glaucoma [Scheie] 963 (Oc) 

New Orleans Academy of Ophthalmology 

progress in glaucoma, 1950-1975 [Allen] 947 
(Oc) 

NEWS AND COMMENT 

90 (Ja), 166 (Fe), 244 (Mr), 319 (Ap), 392 
(My), 468 (Je), 547 (Jy), 100 (Au), 863 
(Se), 1060 (Oc), 1225 (No), 1377 (De) 

Niemann-Pick Disease 

infantile, ocular pathology of [Howes] 494 
(Jy) 

Noradrenaline see Norepinephrine 

Norepinephrine 

in treatment of ocular hypertension and glau- 
coma [Pollack] 173 (Mr) 

Nystagmus 

see-saw, septo-optie dysplasia associated with 
[Davis] 137 (Fe) 


о 
OBITUARIES 
Burian, Hermann M. (1906-1974) [Blodi] 469 
(Je) 


Stocker, Frederick W. (1893-1974) 393 (My) 

Wise, George Nelms, (1915-1974) [Guerry] 321 
(Ap) 

Occipital Lobe 

arteriovenous malformations, clinical and radi- 
ologic features in 26 cases, differentiation 
from migraine [Troost] 250 (Ap) 
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Occupational Diseases 
= ` ., microwave lens effects in humans, results of 
ntm 5-year survey [Appleton] 257 (Ap) 
ss Octafluorocyclobutane 
.* in vitreous and aqueous humor replacement 
the [Peyman] 514 (Jy) 


e ' Ocular Tension see Intraocular Pressure 
^X * Oculomotor Muscles 
bastard tewminology, dellen and bimedial re- 
cession (corres.) [Shahinian] 465 (Je) 
* Müller muscle-conjunctiva resection, technique 
for treatment of blepharoptosis [Putterman] 
. 619 (Au) 
pseudoparalysis caused by anomalóus insertion 
of superior rectus muscle [Rosenbaum] 535 


(Jy) 
Р recession of lateral recti, effect of preoperative 
v fusion and distance-near relationship [Raab] 
584 (Au) 


second thoughts on bimedial recession (cor- 
res.) [Werner, Bryson] 87 (Ja) 
2 Oculomotor Paralysis 
*chronie sixth nerve palsy, initial sign of basi- 
. sphenoid tumors [Sakalas] 186 (Mr) 
internuclear ophthalmoplegia of abduction, iso- 
lated impairment of phasic ocular motor 
1 activity in supranuclear lesions [Kommerell] 
w 581 (Jy) 
pseudoparalysis caused by anomalous insertion 
of superior rectus muscle [Rosenbaum] 535 
(Jy) 
Ocuserts 
complication of use of (corres.) [Abrahamson] 
317 (Ap) 
pilocarpine, long-term clinical trials and se- 
lected pharmacodynamics [Quigley] 771 
(Se) ; correction, 1148 (No) 


2 pilocarpine, system for sustained control of 
ocular hypertension [Macoul] 587 (Au) 
Ointments 
pseudoentrapment in cornea [Fraunfelder] 331 
(My) 


Olivary Nucleus 
olivopontocerebellar degeneration, clinicopatho- 
logic correlation of associated retinopathy 
[Ryan] 169 (Mr) 
Oncogenic Viruses 
epidemiologic study of retinoblastoma in New 
Zealand (corres.) [Suckling] (reply) [AI- 
bert] 87 (Ja) 
Ophthalmia Neonatorum 
lids, conjunctiva, and lacrimal apparatus, eye 
infections with Chlamydia, annual review 
[Dawson] 854 (Se) 
Ophthalmic Solutions 
chloramphenicol in aqueous humor after topi- 
cal application [Beasley] 184 (Mr) 
clinical experience with mobile ocular perfusion 
pump [Ralph] 1039 (Oc) 
corneal contact times of ophthalmic vehicles, 
evaluation by microscintigraphy [Trueblood] 
127 (Fe) 
effects of drug vehicles on ocular contact time 
[Hardberger] 42 (Ja) 
intraocular irrigating solutions, their effect on 
corneal endothelium [Edelhauser] 648 (Au) 
ocular penetration in rabbits of topically ap- 
plied dexamethasone (corres.) [Leibowitz] 
815, (reply) [Krupin] 317 (Ap) 
‘ocular penetration of pilocarpine in rabbits 
[Green] 1165 (No) 
pilocarpine Ocusert system for sustained con- 


. trol of ocular hypertension [Macoul] 587 
(Au) 
polymer adsorption at ocular surface [Lemp] 
134 (Fe) 


teratogenicities of ophthalmic drugs, antiviral 
ophthalmic drugs [Itoi] 46 (Ja) 

teratogenicities of ophthalmie drugs, terato- 
genicities and tissue accumulation of thimero- 
sal [Gasset] 52 (Ja) 

therapeutic effectiveness of fluorometholone in 


inflammatory keratitis [Kupferman] 1011 
(Oc) 
Ophthalmologists 
geographic distribution of optometrists and 
à (corres.) [Romano, Randall] 465 (Je) 
Ophthalmology 


Joint Commission on Allied Health Personnel 
” in Ophthalmology [Monahan] 471 (Jy) 
neuro-ophthalmology, annual review [Lessell] 
. 434 (Je) 
V Ophthalmoplegia see Oculomotor Paralysis 
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Optic Chiasm 

neuro-ophthalmology, annual review [Lessell] 
484 (Je) 

optochiasmatic arachnoiditis in multiple scle- 
rosis [Bell] 191 (Mr) 

septo-optic dysplasia associated with see-saw 
nystagmus [Davis] 137 (Fe) 

visual loss as initial symptom in Hodgkin dis- 
ease [Miller] 1158 (No) 

Optic Nerve 

anomalies in basal encephalocele [Goldhammer] 
115 (Fe) 

intraorbital, arachnoid cysts involving portion 
of [Miller] 1117 (No) 

is there a blood-brain barrier at head of? [Tso] 
815 (Se) 

large glioma with normal vision [Goodman] 
991 (Oc) 

metastasis of head of [Gallie] 983 (Oc) 

neuro-ophthalmology, annual review [Lessell] 
434 (Je) 

sensitivities of ocular tissues to acute pressure- 
induced ischemia [Anderson] 267 (Ap) 

septo-optic dysplasia associated with see-saw 
nystagmus [Davis] 137 (Fe) 

size of physiologic cup of head of, hereditary 
and environmental factors [Schwartz] 776 
(Se) 

visual evoked responses in assessment of field 
defects in glaucoma [Cappin] 9 (Ja) 

visual field and nerve head in acute and chronic 
angle-closure glaucoma [Douglas] 409 (Je) 

Optometrists 

geographic distribution of ophthalmologists and 
(corres.) [Romano, Randall] 465 (Je) 

Optometry 

automatic objective optometer, description and 
clinical evaluation [Polse] 225 (Mr) 

Orbit 

aneurysmal bone cyst of [Powell] 340 (My) 

arachnoid cysts involving portion of intra- 
orbital optic nerve [Miller] 1117 (No 

pneumocephalus, sign of intracranial involve- 
ment in orbital fracture [Waring] 847 (Se) 

Orbital Neoplasms 

carcinoma metastatic to eye and orbit, clinico- 
pathological study [Ferry] 472 (Jy) 

primary malignant melanoma in Negro [Drews] 
335 (My) 

Organ Preservation see Tissue Preservation 

Osteoarthritis 

ibuprofen and visual function, 
evaluation [Melluish] 781 (Se) 

Oxalates 

flecked retina, appearance secondary to oxalate 
crystals from methoxyflurane anesthesia [Bul- 
lock] 26 (Ja) 


prospective 


P 


Paralysis 

delayed trochlear nerve palsy in case of zoster 
oticus [Keane] 382 (My) 

Pars Plana 

experimental vitreous surgery, open-sky par- 
tial vitrectomy through incision in [Liu] 1023 
(Oc) 

vitrectomy, diagnosis of intraocular reticulum 
cell sarcoma by [Michels] 1331 (De) 

vitrectomy, surgical management of nonmag- 
netie intraocular foreign bodies [Michels] 
1003 (Oc) 

Penthrane see Methoxyflurane 

Perfusion 

clinical experience with mobile ocular pump 
[Ralph] 1039 (Oc) 

Permeability 

ocular vascular, in rabbit, effects of circulating 
immune complexes on [Howes] 365 (My) 

Pharyngo-Conjunctival Fever see Adenovirus 
Infections 

Phorias see Strabismus 

Phosphorus Radioisotopes 

counting statistics required for 22Р detection of 
choroidal melanoma  (corres.) [O'Rourke] 
390, (reply) [Ruiz] 391 (My) 

Photocoagulation see Light Coagulation 

Photomicrography 

in vivo, of corneal endothelium [Laing] 143 
(Fe) 

Pilocarpine 

0.025%, myotonic pupils in Charcot-Marie- 
Tooth disease, successful relief of symptoms 
with [Keltner] 1141 (No) . 


Pilocarpine— Continued И ус 
ocular penetration, in rabbits [Green] 1165 a 
(No) -. 


Ocusert system for sustained control of ofülar ^ 


hypertension [Macoul] 587 (Au)' 

Ocuserts, long-term clinical trials and selected 
pharmacodynamics [Quigley] 771 (Se); cor- | 
rection, 1148 (No) 

toxicity, effects on rabbit corneal endothelium 1 
[Coles] 36 (Ja) . e 3 

Pimaricine see Natamycin EIL. E 

Placenta see Maternal-Fetal Exchange 

Pneumocephalus 

sign of intracranial involvement in orbital frac- 
ture [Waring] 847 (Se) 

Pollen p^ 

human model of allergic conjunctivitis [Steg- 1 
man] 1354 (De) 2 

Polyglycolic Acid A 


suture in strabismus surgery [Blau] 538 (Jy) 
Polymers E] 
adsorption at ocular surface [Lemp] 134 (Fe) 2 
Pons 


olivopontocerebellar degeneration, clinicopatho- n 
logie correlation of associated retinopathy - E^ 
[Ryan] 169 (Mr) * 

Pregnancy 

ocular malformations associated with maternal 7 
LSD usage (corres.) [Holmes] (reply) [Ap- | 
ple] 1061 (Oc) . 


Ргеѕѕиге 

physiologic, casts of choroidal vasculature at, ^ 
new technique [D'Anna] 362 (My) ү 

Prism 3 

placement, measurements of horizontal and i 
vertical deviations with head tilted [Helves- 1 


ton] 483 (Jy) 
Pseudomonas Infections | 
ocular penetration of topically applied genta- 

micin [Ellerhorst] 371 (My) 
Pseudotuberculosis see Sarcoidosis 
Pterygium { 
scleral dellen, feature photo [Hicks] 88 (Ja) A 
Ptosis, Eyelid see Blepharoptosis Р 
Pulmonary Embolism ‘4 
temporal arteritis and (corres.) [Brentlinger] К 

(reply) [Uriu] 1872 (De) 14 
Pupil 1 
iris photocoagulation therapy of aphakie pupil- Am 

lary block [Patti] 347 (My) 1 
laser iridotomy for aphakic pupillary block I 

[Anderson] 343 (My) S 
myotonie, in Charcot-Marie-Tooth disease, suc- j 

cessful relief of symptoms with 0.025% pilo- $ 

carpine [Keltner] 1141 (No) Д 
neuro-ophthalmology, annual review [Lessell] 

434 (Je) 
pupillary hemiakinesia in suprageniculate le- 

sions [Cibis] 1322 (De) 


Q 


Quinoline 
analog labeled with iodine 123 in melanoma de- 
tection [Parker] 504 (Jy) 


Reflex, Pupillary f j 

pupillary hemiakinesia in suprageniculate le- 
sions [Cibis] 1322 (De) 

Refraction, Ocular 

automatic objective optometer, description and 
clinical evaluation [Polse] 225 (Mr) 

Reticulum Cell Sarcoma see Sarcoma, Retic- 
ulum Cell 

Retina see also Electroretinography 

atypical angiomatosis retinae, positive blanch 
test, feature photo [O’Connor] 1368 (De) 

ceroid-lipofuscinosis (Batten disease), fluores- 


cein angiography, electrophysiology, histo- л 
pathology, ultrastructure, and review of 
amaurotic 


familial idiocy [Hittner] 178 E : 

(Mr) > ^" 
changes in Himalayan climbers [Rennie] 395 

(Je) 
combined technique for 355? traumatic giant 

break in [Fung] 264 (Ap) е 
flecked, appearance secondary to oxalate erys- E 

tals from methoxyflurane anesthesia [Bul- 

lock] 26 (Ja) 
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-Retina— Continued 

high-altitude retinopathy in mountain climbers 
[Shults] 404 (Je) 

homologous retinal outer segment immuniza- 
tion in prímates, clinical and histopathologi- 
cal study [Wong] 509 (Jy) 

human subretinal fluid, its cellular and sub- 
cellular components [Feeney] 62 (Ja) 

is there a blood-brain barrier at optic nerve 

e head? [Tso] 815 (Se) 

ólivopontocerebellar degeneration, clinicopatho- 
logic correlation of associated retinopathy 
[Ryan] 169 (Mr) 

sensitivities of ocular tissues to acute pressure- 
induced ischemia [Anderson] 267 (Ap) 

variation of energy density in argon laser 
photocoagulation [Pomerantzeff] 1033 (Oc) 

Retinal Detachment 

aphakic, management of fellow eye [Benson] 
245 (Ap) 

combined technique for 355° traumatie giant 
retinal break [Fung] 264 (Ap) 

expandable silicone implants for scleral buck- 
ling, experiments in vivo [Huamonte] 354 
(My) 

gelatin implants in scleral buckling prccedures 
[Ray] 799, [King] 807 (Se) 

geographie atrophy of retinal pigment epithe- 
lium, manifestation of senile macular de- 
generation [Blair] 19 (Ja) 

human subretinal fluid, its cellular and sub- 
cellular components [Feeney] 62 (Ja) 

Marfan-like syndrome with lens involvement, 
hyaloideoretinal degeneration with anterior 
chamber angle, facial, dental, and skeletal 
anomalies [Cotlier] 93 (Fe) 

nanophthalmos with uveal effusion, new clin- 
ical entity [Brockhurst] 1289 (De) 

octafluorocyclobutane in vitreous and aqueous 
humor replacement [Peyman] 514 (Jy) 

ocular involvement in disseminated intravas- 
cular coagulopathy [Cogan] 1 (Ja) 

scleral strength impairment and recovery after 
diathermy [Schwartz] 1173 (No) 

visual acuity following surgery for [Grupposol 
327 (My) 

vitreous substitution 
416 (Je) 

Retinal Hemorrhage 

high altitude [Wiedman] 401 (Je) 

high-altitude retinopathy in mountain climbers 
[Shults] 404 (Je) 

in Himalayan climbers [Rennie] 395 (Je) 

Retinal Pigments 

acute posterior multifocal placoid pigment 
epitheliopathy, recurrence [Lewis] 235 (Mr) 

congenital grouped pigmentation, histopatho- 
logic description [Shields] 1153 (No) 

geographic atrophy of epithelium of, manifes- 
tation of senile macular degeneration [Blair] 
19 (Ja) 

homologous retinal outer segment immuniza- 
tion in primates, clinical and historathologi- 
eal study [Wong] 509 (Jy) 

hypertrophy with hyperpigmentation of epi- 
thelium of [Purcell] 1122 (No) 

vacuolar disruption of pigment epithelium, ocu- 
lar involvement in disseminated intravas- 
cular coagulopathy [Cogan] 1 (Ja) 

Retinal Vein 

unusual, crossing the macula, feature photo 
[Moschandreou] 242 (Mr) 

Retinal Vessels 

infrared angiography of cat fundus oculi [Hill] 
131 (Fe) 

ischemia in diabetic retinopathy [Bresnick] 
1300 (De) 

peripheral neovascularization 
[Asdourian] 787 (Se) 

retinal periarteritis 
[Crouch] 384 (My) 

Retinitis 

homologous retinal outer segment immuniza- 

„ tion in primates, clinical and histopathologi- 
eal study [Wong] 509 (Jy) 

Retinitis Pigmentosa 

biomicroscopical study of vitreous abnormalities 
[Pruett] 603 (Au) 

Retinoblastoma 

epidemiologie study of, in New Zealand (cor- 
res.) [Suckling] (reply) [Albert] 87 (Ja) 

Rhodopsin see Retinal Pigments 

Rubber, Silicone see Silicone Elastorners 


with gases [Constable] 


in sarcoidosis 


secondary to syphilis 


Rubeosis 
in Fuchs heterochromie iridocyclitis [Perry] 
337 (My) 


S 


Sarcoidosis 

choroido-vitreal neovascularization after argon 
laser photocoagulation [Galinos] 524 (Jy) 

peripheral retinal neovascularization in [As- 
dourian] 787 (Se) 

Sarcoma, Reticulum Cell 

intraocular, diagnosis by pars plana vitrec- 
tomy [Michels] 1331 (De) 

of brain, association of vitreous cellular reac- 
tion with [Kennerdell] 1341 (De) 

primary cerebral, posterior uveitis and [Ap- 
pen] 123 (Fe) 

Scars see Cicatrix 

Schaumann Disease see Sarcoidosis 

Scintillation Counters 

corneal contact times of ophthalmic vehicles, 
evaluation by microscintigraphy [Trueblood] 
127 (Fe) 

Sclera 

buckling, combined technique for 355° trau- 
matic giant retinal break [Fung] 264 (Ap) 

bursting strength, results after ruby laser, 
cryotherapy, or diathermy [Beckman] 428 
(Je) 

cicatricial upper lid entropion, treated with 
banked scleral graft [Tenzel] 999 (Oc) 

expandable silicone implants for seleral buck- 
ling [Huamonte] experiments in vivo, 354 
(Му); experiments with explant for macular 
breaks, 429 (Je) 

gelatin implants in scleral buckling procedures 
[Ray] 799, [King] 807 (Se) 

glaucoma in episcleritis [Harbin] 948 (Oc) 

perforation, complication of soft contact lens 
[Brown] 1047 (Oc) 

peripheral iridectomy with scleral cautery for 
glaucoma [Viswanathan] 34 (Ja) 

scleral dellen, feature photo [Hicks] 88 (Ja) 

strength impairment and recovery after dia- 
thermy [Schwartz] 1173 (No) 

suture-reinforced scleral sling, technique for 
suspension of ptotie upper lid [Helveston] 
643 (Au) 

Sclerosis, Disseminated see Multiple Scle- 
rosis 

Septum Pellucidum 

septo-optic dysplasia associated with see-saw 
nystagmus [Davis] 137 (Fe) 

Short-Wave Therapy see Diathermy 

Sickle Cell Trait see Anemia, Sickle Cell 

Silicone Elastomers 

expandable implants for scleral buckling [Hua- 
monte] experiments in vivo, 354 (My): ex- 
periments with explant for macular breaks, 
429 (Je) 

Soft Contact Lenses see Contact Lenses, Hy- 
drophilic 

Sphenoid Sinus 

chronic sixth nerve palsy, initial sign of basi- 
sphenoid tumors [Sakalas] 186 (Mr) 

Spheroidal Degeneration 

corneal elastosis, appearance of band-like ker- 
atopathy and [Rodrigues] 111 (Fe) 

Spiruroidea 

conjunctivitis due to Thelazia californiensis 
[Knierim] 522 (Jy) 

Spongioblastoma see Astrocytoma 

Squint see Strabismus 

Sterilization 

hydrogen peroxide, of hydrophilic contact lenses 
[Gasset] 412 (Je) 

Stocker, Frederick W. (1893-1974) 
obituary 393 (My) 

Stoxil see Idoxuridine 

Strabismus 

annual review [Helveston] 1205 (No) 

bastard terminology, dellen and bimedial re- 
cession (corres.) [Shahinian] 4€5 (Je) 

polyglycolic acid suture in surgery for [Blau] 
538 (Jy) 

prism placement, measurements of horizontal 
and vertical deviations with head tilted [Hel- 
veston] 483 (Jy) 

recession of lateral recti, effect of preoperative 
fusion and distance-near relationship [Raab] 
584 (Au) 

second thoughts on bimedial recession 
res.) [Werner, Bryson] 87 (Ja) 


(cor- 
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Stroke see Cerebrovascular Disorders | 

Surgery 

vitreous, new concept for, anesthesia and im- 
provements in techniques [Machemer] 92: 
402 (No); correction, 93:206 (Mr) 

Surgery, Plastic 

reconstruction of the central one half of an 


eyelid [Tenzel] 125 (Fe) ж 
Surgical Instruments NE. 
vitreous surgery, new instrumentation for 

vitrectomy [Tolentino] 667 (Au) 


Sutures 

polyglycolic acid, in strabismus surgery [Blau] 
538 (Jy) 

scleral sling reinforced by, technique for sus- 
pension of ptotie upper lid [Helveston] 643 
(Au) 

Syphilis 

retinal periarteritis secondary to [Crouch] 384 
(My) 


т 
. 
Tay-Sachs Disease see Amaurotic Familial 
Idiocy 
Tears 


artificial, polymer adsorption at ocular surface 
[Lemp] 134 (Fe) 

human model of allergic conjunctivitis [Steg- 
man] 1354 (De) 

Technetium 

effects of drug vehicles on ocular contact time 
[Hardberger] 42 (Ja) 

Temporal Arteritis 

and pulmonary emboli (corres.) [Brentlinger] 
(reply) [Uriu] 1372 (De) 

Thelazia see Spiruroidea 

Thimerosal 

teratogenicities of ophthalmic drugs, terato- 
genicities and tissue accumulation of [Gas- 
set] 52 (Ja) 

Thrombosis 

of choriocapillaris and juxtaposed vessels, ocu- 
lar involvement in disseminated intravascular 
coagulopathy [Cogan] 1 (Ja) 

Tissue Banks 

antigenicity of cryopreserved corneas [Bourne] 


215 (Mr) 
corneal epithelial preservation [Thoft] 357 
(My) 


eyes for future [Brockhurst] 583 (Au) 

Tissue Compatibility see Histocompatibility 

Tissue Culture 

ultrastructure of human organ-cultured cor- 
nea, stroma and epithelium [Van Horn] 275 
(Ap) 

Tissue Preservation 

corneal epithelial 
(My) 

Tonometry 

comparison of MacKay-Marg, Goldmann, and 
Perkins tonometers in abnormal corneas 
[MeMillan] 420 (Je) 

Toxascariasis see Ascariasis 

Toxocariasis see Ascariasis 

Toxoplasmosis, Ocular 

clindamycin and (corres.) 
[O’Connor] 546 (Jy) 

ocular tissue absorption of clindamycin phos- 
phate [Tabbara] 1180 (No) 

Trabecular Meshwork see Ciliary Body Е 

Тгасһота 

immunity to chlamydial infections of eye, IV. 
immunity in owl monkeys to reinfection with 
trachoma [Fraser] 518 (Jy) 

lids, conjunctiva, and lacrimal apparatus, eye 
infections with Chlamydia, annual review 
[Dawson] 854 (Se) 

Transplantation see also Tissue Preservation 

cicatricial upper lip entropion, treated with 
banked scleral graft [Tenzel] 999 (Oc) 

eyes for future [Brockhurst] 583 (Au) 

interlamellar corneal grafts in rats, effect of 
histocompatibility [Lang] 349 (My) 

Transplantation Immunology 

antigenicity of cryopreserved corneas [Bourne] 
215 (Mr) 

Trifluorothymidine 

teratogenicities of ophthalmic drugs, antiviral 
ophthalmic drugs [Itoi] 46 (Ja) 

Trochlear Nerve t 

delayed palsy in case of zoster oticus [Keane] 
382 (My) 


preservation [Thoft] 357 


[Рагуег] (reply) 
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Tropicamide 

cycloplegics and mydriaties, tolerance, habitua- 
tion, and addiction to topical administration 
* [Ostler] 432 (Je) 

Tumor Viruses see Oncogenic Viruses 

Tumors see Neoplasms 


Twins , 
size of. physiologic cup of optic nerve head, 
hereditary and environmental factors 


[Schwartz] 776 (Se) 


U 


Ulcer 

factitious, of upper eyelids, 
[Wood] 388 (My) 

Ultrasonics 

isometrie, 3-dimensional viewing of ultrasono- 
grams [Coleman] 1362 (De) 

Uvea 

*annual review [O'Connor] 675 (Au) 

nanophthalmos with uveal effusion, new clin- 
ical entity [Brockhurst] 1289 (De) 

Uveitis 

anterior, viral induced, corneal endothelium in 
[Aguirre] 219 (Mr) 

experimental allergie, prevention, treatment 
with methotrexate [McMaster] 835 (Se) 

homologous retinal outer segment immuniza- 
tion in primates, clinical and histopathologi- 
cal study [Wong] 509 (Jy) 

posterior, and primary cerebral reticulum cell 
sarcoma [Appen] 123 (Fe) 

uvea, annual review [O'Connor] 675 (Au) 

vitreous cellular reaction, association with re- 
ticulum cell sarcoma of brain [Kennerdell] 
1341 (De) 

Uveoparotid Fever see Sarcoidosis 


feature photo 
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Varix see Eye Neoplasms 

Vehicles 

drug, effects on ocular contact time [Hard- 
berger] 42 (Ja) 

ophthalmic, corneal contact times of, evalua- 
tion by microscintigraphy [Trueblood] 127 
(Fe) 

Veins 

vortex, experimental vortex-choroidzl angio- 
grams [Tsai] 198 (Mr) 

Vision 

ibuprofen and function of, prospective evalua- 
tion [Melluish] 781 (Se) 

normal, large optic nerve glioma with [Good- 
man] 991 (Oc) 

Vision Disorders 

visual loss as initial symptom in Hodzkin dis- 
ease [Miller] 1158 (No) 

Visual Acuity 

following surgery for retinal detachment [Grup- 
poso] 327 (My) 

semi-automated instrument for determination 
of acuity threshold [Decker] 841 (Se) 

Visual Fields 

and electroretinography following extensive 
photocoagulation [Frank] 591 (Au); cor- 
rection, 1000 (Oc) 

and nerve head in acute and chronic angle- 
closure glaucoma [Douglas] 409 (Je) 

visual evoked responses in assessment of field 
defects in glaucoma [Cappin] 9 (Ja) 

Visual Purple see Retinal Pigments 

Vitrectomy 

experimental surgery, open-sky partial vitrec- 
tomy through pars plana incision [Liu] 1023 
(Oe) 

pars plana, diagnosis of intraocular reticulum 
cell sarcoma by [Michels] 1331 (De) 


тзн” "CT TL 
1 “ 


Vitrectomy— Continued 

pars plana, surgical management of nonmag- 
netic. intraocular foreign bodies [Michgls} 
1003 (Oc) р 

vitreous surgery, new instrumentation for 
vitrectomy [Tolentino] 667 (Au) 

Vitreous Body 

aqueous humor and, octafluorocyclobutane in 
replacement of [Peyman] 514 (Jy) 

cellular reaction, association with reticujurg 
cell sarcoma of brain [Kennerdell] 1341 (De) 

choroido-vitreal neovascularization after argon 
laser photocoagulation [Galinos] 524 (Jy) 

intravitreal injection of cephaloridine in treat- 
ment of endophthalmitis [Graham] 56 (Ja) 

“malignant glaucoma” in eye with no ante- 
cedent operation or mioties [Schwartz] 379 
(My) 

retinitis pigmentosa, biomicroscopical study of 
abnormalities of [Pruett] 603 (Au) 

substitution with gases [Constable] 416 (Je) 

surgery, new concept for, anesthesia and im- 
provements in surgical techniques [Mache- 
mer] 92:402 (No); correction, 93:206 (Mr) 


w 


Wise, George Nelms (1915-1974) 
death of [Guerry] 321 (Ap) 


x 


Xeroderma Pigmentosum 
conjunctiva, repair of DNA in [Newsome] 660 
(Au) 
7 


Zoonoses 


conjunctivitis due to Thelazia californiensis 
[Knierim] 522 (Jy) 


e 
Subject Index 1395 
. * . уч 


. " =a 


К en 


























|-Stat sterile disposable low 
temperature ophthalmic cautery for 
pinpoint hemostasis. 

Cat. No. 4100, Box/10 $49.80 


ne 


-r 
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Vari-Stat sterile disposable /ow 
temperature variable output. May be 
used for hemostasis at lower 
temperatures; also useful for sealing 
synthetic suture knots. 

Cat. No. 4000, Box/10 $55.00 





Accu-Temp 4200 sterile disposable 
high temperature cautery for 
pinpoint hemostasis in eyelid and 
muscle surgery. Also may be used 
under irrigation for control of limbal 
and scleral bleeding. 


Cat. No. 4200, Box/10 $55.00 


Accu-Temp 4300 same as 4200 with 
wide U-tip instead of fine tip. 


Excellent for chalazion.* 
Cat. No. 4300, Box/10 $55.00 















*Leeds E. Katzen, M.D. and Samuel L. Fox, 
M.D. "Chalazion Removal," Ophthalmic 
Surgery, Vol. 5 (2), p. 80-81. 





If not available from your dealer, order 
direct from Concept, Inc. 


We put ideas to work. 


12707 US. Highway 19 South 
Clearwater, Florida 33516 


concept 


Florida residents 
add 4% sales tax. 
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Manhattan, Eye, Ear & Throat Hospital 
presents a post-graduate course in 


Contact B-Scan Ultrasonography 
for the Clinician e 





February 20, 21 1976 


The course will include the basics of ultrasound in 
ophthalmology and the application of contact real-time 
B-scan ultrasonography for the practicing clinician as 
developed at the Manhattan Eye, Ear & Throat Hospi- 
tal. e 


Faculty 
Nathaniel R. Bronson, II, M.D. 
Yale L. Fisher, M.D. 
Edwin Trayner, M.D. 
William Regan M.D. 
James Schutz M.D. 
Mr. Norman Pickering 
Mr. William Farkas 


For Information write: Yale L. Fisher, M.D. Ultrasound 
Clinic c/o Manhattan Eye, Ear & Throat Hospital, 210 
East 64th Street New York, New York 10021 


HARVARD MEDICAL SCHOOL 


Department of Continuing Education 
Announces a Course in 


NEURO-OPHTHALMOLOGY 
March 29-April 2, 1976 
at the COPLEY PLAZA HOTEL 
under the direction of 


DAVID G. COGAN, M.D. and SHIRLEY H. WRAY, M.D., M.R.C.P., PH.D. 
of the r 
Massachusetts Eye and Ear Infirmary 


This course is arranged primarily for neurologists, neurosurgeons, and ophthal- 


mologists interested in neuro-ophthalmology. Itis designed to illustrate and amplify 
the essentials in the neurology of the ocular motor and visual systems. 


Special attention is given to the neuro-ophthalmic evaluation of the patient with 
emphasis on recent advances in diagnostic procedures. Instruction is conducted 
insofar as possible on an informal discussional basis, using live demonstrations as 
well as televised and cine recordings. 


Time is also devoted to bringing the participants up to date with current research 
allied to neuro-ophthalmology, an innovation enthusiastically received in 1974. A 
course syllabus will be provided. 


Tuition: $275 Attendance limited. 


The Faculty will include: 
Raymond D. Adams, M.D. 
Emilio Bizzi, M.D. 

David G. Cogan, M.D. 

C. Miller Fisher, M.D. 
David H. Hubel, M.D. 


Simmons Lessell, M.D. « 
Robert G. Ojemann, M.D. 
William H. Sweet, M.D. 
Merrill K. Wolf, M.D. 

Shirley H. Wray, M.D., Ph.D. 


For information and registration please contact: 
. Dept. of Continuing Education, Harvard Medical School, 
25 Shattuck Street, Boston, Mass. 02115 
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- California Medical Association 105th Annual Session - February 6-11, 1976 б 
Annual Meeting of CMA's Ophthalmology Section 
à Sunday, February 8, 1976, 9 a.m.-5 p.m. А 
БАН Hyatt Regency Hotel, San Francisco 


umpcsium 
on he Herpetic Keratitis 


Trauma Management 
orneq Innovative Microsurgical Techniques 
Ulcers and Erosions 


Bullous Keratopathy 


Complications of Cataract 
and Vitreous Surgery 


Soft Contacts: Complications and Prospects 


Gilbert W. Cleasby, MD, Moderator Steven G. Kramer, MD 

George O. Waring, MD, Professor and Chairman, Department of Oph- 

Assistant Professor of Ophthalmology, thalmology, UC—San Francisco 

UC- Davis Thomas H. Pettit, MD 

Phillips Thygeson, MD Professor of Ophthalmology, UCLA School of 

Emeritus Professor of Ophthalmology and Medicine and Associate Director, Jules Stein 

Director, Proctor Foundation for Research in Eye Institute 

Ophthalmology, San Francisco Robert L. Hetland, MD 

H. Bruce Ostler, MD Clinical Instructor, Stanford University 

Associate Clinical Professor of Ophthalmology, Perry S. Binder, MD 

UC-San Francisco Assistant Professor of Ophthalmology, UC— 

Max Fine, MD San Diego and Chief, Ophthalmology 

Clinical Professor of Ophthalmology, UC— Section, San Diego Veterans Administration 

San Francisco Hospital 

Robert G. Webster, Jr, MD Anthony B. Nesburn, MD 

Consultant in Corneal Disease, Pacific Medical Chief, Viral and External Disease Unit, 

Center and Director, Lyons Eye Bank Estelle Doheny Eye Foundation 
REGISTRATION 


Enclosed is my check for $25 payable to the CMA Section on Ophthalmology 


Name 

Address 

City Zip 
e 


5 Mail to: CMA Section on Ophthalmology, 731 Market Street, San Francisco, California 94103 
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OPHTHALMIC INSTRUMENT BULB 
ORDER/REPLACEMENT 
IDENTIFICATION WALL CHART 


Ordering original or replacement bulbs becomes 
easy with an OA bulb identification chart . . . 
just place it on the wall for easy reference. 


Select the right bulb the first time. 






OPHTHALMIC 
INSTRUMENT 
BULB LIST 












90 DIFFERENT BULBS. 

Most are shown full size . . . a few 1/2 size. Пе 

Рог: 

Projectors Transilluminators lle lla 

Slit Lamps Retinoscopes C» On CS Seo ne 
Lensometers Ophthalmoscopes 

Perimeters (Direct) testenia) 
Ophthalmometers & Ophthalmoscopes 

Keratometers (Indirect) СМЕТ 


and many others 


OA bulb chart comes complete with price list 
and postage paid order card. If you'd rather 
order by phone, call our WATS number 


LESSE] < 














р *.0 0 C1810 016 06 46:00: 0 CO ө 0 0.0:0'0:010.0:6:00.0 0006666000006 ees 
THE INDUSTRY'S ONLY FULL SERVICE . 
OPHTHALMIC SUPPLIER...SERVING THE ENTIRE U.S. * 
5 CALL COLLECT FOR LITERATURE AND PRICES ON 
* OTHER OPHTHALMIC SUPPLIES AND INSTRUMENTS. 
: е 
b. Please send me OA Bulb Wall Charts FREE "d 
< е. 
$ Name ч 
е e 
* Address M 
. 
E Scit State Zi e 
OPHTHALMIC INSTRUMENT ЅАІЕ5, ІМС. БЕА > p ө 
A SUBSIDIARY OF OPTICAL ASSOCIATES $ : 
e TOLL FREE WATS NO. 800-325-4160, Good all states * e 
211 N. MERAMEC e ST. LOUIS, мо. 63105 PM except Missouri. Missouri residents call collect (314) 726-3232. ,° 
(314) 726-3232 : ә 
. 


w 
CoCr rr 000000000009000000000000099000cc0c9c2V9* °ф 4 
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THE WASHINGTON HOSPITAL CENTER 
DEPARTMENT OF OPHTHALMOLOGY 


announces a symposium on 
CLINICOPATHOLOGIC ASPECTS OF OCULAR DISEASE 


Friday and Saturday, March 26, 27, 1976 
Shoreham-Americana Hotel, Washington, D.C. 


THE SYMPOSIUM WILL HONOR DR. LORENZ E. ZIMMERMAN 


FACULTY: 


Melvin G. Alper M.D. David Friendly, M.D. 

Frederick C. Blodi, M.D. William R. Green, M.D. 

Milton Boniuk, M.D. Marshall M. Parks, M.D. 

David G. Cogan, M.D. L. Edward Perraut, M.D. 

Ben Fine, M.D. Harold |. Rodman, M.D. 

Ramon Font, M.D. Benjamin Rones, M.D. 
Lcrenz E. Zimmerman, M.D. 


Panel discussions will feature PEDIATRIC OPHTHALMOLOGY, RETINAL DISEASES, and OCULAR and ADNEXAL TUMORS. In 
addition, there will be lecture presentations on other topics of clinicopathologic interest. The material presented will be clinically 
orientated with emphasis on diagnosis and therapy. 


Registration fee: $175.00 Residents: $75.00 


For information, contact: Harold |. Rodman, M.D. 
(Program director) 
1003 Spring Street 
Silver Spring, Maryland 20910 


A.M.A. credit category | 









MODERN TRENDS IN OCULAR TREATMENT 


Horacio Ferrer Eye Institute 
February 25 - 29, 1976 


Fountainbleu Hotel 
Miami Beach, Florida 






Thursday: 
Feb. 26 (am) Inflammatory Diseases 
Chairman: James Allen, M.D. 
(pm)  Oculoplastic Surgery 
Chairman: Pierre Guibor, M.D. 
Friday: 
Feb. 27 (am) Cataract Surgery 
Chairman: Richard C. Troutman, M.D. 
(pm) Corneal Surgery 
Chairman: Arthur DeVoe, M.D. 
Saturday: 
Feb. 28 (am) Glaucoma - Medical and Surgical Treatment 
Chairman: Benjamin Boyd, M.D. 
(pm) Strabismus Surgery 
Chairman: Suzanne Veronneau-Troutman, M.D. 
Sunday: 
Feb. 29 (am) Surgery of Vitreous and Retina 
Chairman: Charles Schepens, M.D. 


workshops: microsurgery. lens implantation, cataract surgery and contact lenses. (workshops $50.00 additional each) . 


Registration fee: $125.00 (Preregistration) 
$150.00 (at the door) 


e $ 60.00 (residents) 
А То Register make check payable to: Horacio Ferrer Eye Institute 
1889 S. Bayshore Drive А 


Miami, Florida 33133 
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‘Allen Lorgnette Pinhole Occluder 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 

~ for patient to "cheat" when using. Attached 
multiple pinhole flips down easily. Made of high 
impact, black linen phenolic. Virtually indestructible. 


Worth Four Dot Near Test No. 250 


Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for: 
greater accuracy at near. Operates on 2 "D" 
batteries (not incl.). Equipped with hanging hook. 


Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Ophthalmic 


Testing Aids. 


Opticokinetic Drums 


No. 300 

Professional quality, lightweight, ball bearing drum 
which spins effortlessly at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-grip handle of 
enameled hard wood with hang-up hook. 

No. 301, Pediatric Model 

Same as No. 300, except features lively, full-color, 
cartoon animal characters to hold the youngster's 
attention. 

No. 303 

Same as Style 300, except for smaller size, which 
fits in medical bag. 


1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18" vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 

• 5,10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 
black thread. 

* Generous supply of printed recording charts 
included. 

* 1-1/2 and 2 meter screens available on 
special order. 





For full details and complete line catalog, write or phone: 


А re (x) DA: -LAUR INCORPORATED. 


Dept. A., 140 Crescent Road e Needham Heights, Mass. 02194 0917) 444-36% 


Designed Бу Ophthalmologists for Ophthalmologists ® А 


























' THE UNIVERSITY OF SOUTHERN CALIFORNIA 
SCHOOL OF MEDICINE 


TN presents 
A POSTGRADUATE COURSE 


CLINICAL APPLICATIONS 
of re 
VITREOUS SURGERY 


Thursday and Friday 
February 12 and 13, 1976 


This course will stress pre and post op management 
as well as indications for surgery. 
Special emphasis will be placed on the use of vitrectomy 
in diabetes, trauma, retinal detachments and anterior segment disease. 


Guest Faculty: USC Faculty: 

NICHOLAS DOUVAS, M.D. ARTHUR W. ALLEN, Jr., M.D. 
RICHARD L. MOORS, M.D. 

ROBERT MACHEMER, M.D. THOMAS OGDEN, M.D., Ph.D. 


RONALD G. MICHELS, M.D. STEPHEN J. RYAN, M.D. 
RONALD E. SMITH, M.D. 


A. WALLACE McMEEL, M.D. WILLIAM H. SPENCER, M.D. 


REGISTRATION FORM 


CLINICAL APPLICATIONS of VITREOUS SURGERY ө FEBRUARY 12 and 13, 1976 € Course # 733 А 


МАМЕ Phone _ = В y 
(PLEASE PRINT) 




















Address Ife d 
City State Zip 
*Registration fee: $195.00 Resident's fee: $25.00 


*Includes meals and February 12 banquet. 


Make checks payable to University of Southern California and send to Associate Dean, USC School of Medicine, 
¢ Postgraduate Division, 2025 Zonal Avenue, Los Angeles, CA 90033. Phone: (213) 226-2051. d 
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~ PHYSCAN- FKOSPITAL . 


0 RELAIONS/9Z-— .. 


КО гер you avoid and resolve 
2 INfranosoital 


Physician-Hospital Relations, 1974, the approved report 
of the AMA's Council on Medical Service and its Com- 
mittee on Private Practice, will give you common sense 
guidance on resolving conflicts among physicians, 
rhedical staffs, and hospital administration. 

Existing AMA policies are set forth in a problem re- 
lated context. Current practices and problems are 
analyzed and new solutions formulated. The impact of 
court decisions is described. 

Other important topics include: Physicians on Hos- 
pital Governing Boards, Medical Staff By-laws, Private 
Patients in Teaching Hospitals, Physicians' Role in Cost 
Control, Ethical Guidelines for Medical Staff Members. 

This report is a "must" for every medical staff officer 
.. medical society executive...hospital administrator, 
trustee and attorney. Order your copies today! 





: managementSstaff conflicts 


Hospital Attorney praises report 


Jack C. Wood, Past President, Americar 
Society of Hospital Attorneys, call this repor 


"...the most articulately expressed com: 
pilation of affirmative common sense thai 
it has been my privilege to review." 


He recommends it as 


-required reading for, and a starting 
point for dialogue between hospital man- 
agements and organized medical staffs.. 
Such a study would go a long way toward 
the avoidance of the needless fratricidal 
management/staff conflicts. . 
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Order Handling Department 
American Medical Association 
535 North Dearborn Street 
Chicago, Illinois 60610 


Enclosed is $ __ aior "d 
copy(s) of Physician-Hospital Relations, 1974, 
OP 425. 

U.S. and U.S. Possessions 

1-10 copies — $4.00 each 

11-49 — $3.60 

50 or more — $3.20 


Anywhere else 
$4.50 each cas 


Мате — E. 





Adcress . 8 m 


City. E State 
Payment must accompany order. . 








GIRARD ULc3AYOnIC 
FRAGMENTO 


ic a E 
/ \ 
I 9 BPARTA INSTRUMENT COMP. 
07006 


FOOT SWITCH FAIRFIELD, NEW JERSEY 
FINE TUNING 





For ultrasonic fragmentation and aspiration of cataractous , 

material and vitreous.” p 

The unit is compact, portable and economical. You 

can carry it in its own carrying case, and the entire 

handpiece section is autoclavable. 

Write for additional information on the Girard Fragmentor 

and for a listing of scheduled, regional workshops in fragmen- 
^ tation and vitrectomy. 





*Louis J. Girard, M.D. and Rowland S. Hawkins, M.D., "Cataract Extraction by Ultrasonic Aspiration. Vitrectomy by Ultrasonic 
Aspiration". Transactions of the American Academy of Ophthalmology and Otolaryngology, Jan.-Feb., 1974, pp. OP-50-OP-59. е 


r- ^' SPARTA INSTRUMENT CORPORATION ` 


305 FAIRFIELD AVENUE / FAIRFIELD, NEW JERSEY 07006 / TELEPHONE (201) 575-1344 








_ BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
TS AT STANFORD 


July 1 through September 10, 1976 


Held in conjunction with the Northern California Universities: 

University of California, San Francisco 

University of the Pacific at the Pacific Medical Center 

University of California, Davis 

Stanford University 
'* > |, Sections include Anatomy, Electron Microscopy, Microbiology and Immu- 
5 nology, Pathology, Physiology, Biochemistry, Embryology and Genetics, 
Motility, Pharmacology and Toxicology, Neuro-ophthalmology, Optics and 
Theory of Refraction. 
Instructors include Doctors C. Beard, P. Boeder, B. Crawford, A. Dellaporta, 
P. Ellis, M. Hall, J. Hetherington, Jr., M. Hogan. A. Jampolsky, R. O'Connor, 
G. Paris, K. Richardson, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, 
W. Stell, P. Thygeson and many others on the faculty of 60. 
Tuition is $675.00. For further information and application forms, please 
‘write to J. W. Bettman, M.D., Division of Ophthalmology, A-227, Stanford 
Medical Center, Stanford, California 94305. 




















THE NEW OPHTHALMIC 
MEDICATION TRAY BY 
DIVERSATRONICS, INC. Ё 





















This ultra-high quality, nearly indestructable medica- 


diversatronics 


and is designed to hold all brands of ophthalmic medica- | 
tions. It includes a plastic fluorescein strip holder. | Please send me 
trays at $23.95 each 


tion tray will serve you like an extra hand. It offers you 
the mo ffici i i 
eeu p MBA ES TH "longi 409 Farkemys Sheeran, Hic 10008 
e 0g (215) 356-3995 | 





The tray is of heavy guage aluminum, can easily be 


, immersed for sterilization and its non-slip rubber feet Please send me 
































. "prevent scratching surfaces. | mounting brackets at $2.00 each M 1 
A It comes in brushed alloy finish and a wall mounting | Enclosed is my check for Please bill me 
ы . . 
„e bracket is also available. N | 
. 3 2] 4 агпе A 
| No examination area is complete 1 
y i without at least one Address. — 
e 
e ( | City T 
° y * 
Pu Soe ALSO AVAILABLE FROM " | 
. ae KEELER OPTICAL PRODUCTS, INC. State Zip Phone s 
Y 
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Announcement of the 


SIXTEENTH ANNUAL INSTRUCTIONAL 


COURSE IN 


CONTACT LENS FITTING BY 
THE OPHTHALMOLOGIST 


March 4-5-6, 1976 
Sponsored by 


THE RUDOLPH ELLENDER MEDICAL 


FOUNDATION 


A.M.A. - approved as continuing medical 


education program 


(Twenty Hours Credit in Category 1) 


PLACE: 
TUITION: 


FACULTY: 


SPECIAL 
GUEST 
LECTURER: 


TOPICS: 


PRE-MEETING 


COURSES: 
Wed., Mar. 3rd 


p.m. 
LADIES DAY: 


FIRST 
ISSUE 
SPRING 1976 


POST-COURSE 


Fairmont-Roosevelt Hotel, New Orleans 
$175.00 ($75.00 Ophthalmology Resi- 
dents) 

JAMES V. AQUAVELLA, M.D., Rochester, 
New York 

JOS. A. BALDONE, M.D., New Orleans 
PERRY S. BINDER, M.D., San Diego, Cali- 
fornia 

OLIVER H. DABEZIES, JR., M.D., New 
Orleans 

JACK HARTSTEIN, M.D., St. Louis, Mis- 
souri 

FRANK B. НОЕҒІЕ, M.D., New York City 
PAUL R. HONAN, M.D., Lebanon, Indi- 
ana 

HAROLD P. KOLLER, M.D., Cherry Hill, 
New Jersey 

WHITNEY G. SAMPSON, M.D., Houston, 
Texas 

HERBERT E. KAUFMAN, M.D., Gaines- 
ville, Florida 

Saturday, March 6, 1976 - Corneal 
Surgical Techniques at Cataract Surgery 
to Facilitate Contact Lens Fitting 
Conventional hard contact lenses, hydro- 
philic soft gel lenses, silicone lenses, 
oxygen permeable hard contact lenses, 
aspheric, variable focus lenses, and 
intraocular lens implants. 

(1) Basic Lectures - by Industry - No 
additional fee. 

(2) Hard Lens Modification Course (3 hrs.) 
Fee $30.00 (Space Limited) 

Activities Planned (Usually French Quart- 
er & Garden District Tours) 

Subscription REMF Contact Lens Ques- 
tion and Answer Quarterly $25.00/year 
COME EARLY FOR THE MARDI GRAS 
SEASON, Feb. 28, March 1-2, 1976 
Mardi Gras Day is Tuesday, March 2, 
1976 

Special convention hotel rates for Mardi 
Gras (to a limited number of registrants) 
Or you may avoid Mardi Gras by arriving 
New Orleans Wed. March 3rd 

Gulf of Mexico Cruise out of the Port of 
New Orleans 

Call or write: George Scherer - Rownd 
Scherer Travel Service 

P.O. Box 368, Hammond, La. 70401 

Ph: 504-345-4048 


For further information contact: 


Jos. A. Baldone, M.D. 
Roof, Delta Towers - Canal at Claiborne 


New Orleans 70112U S A 


Ph: 504-524-9729 


„1976 COURSE IS DEDICATED TO THE MEMORY OF THE 
LATE WM. BURTON CLARK, M.D. 








SECOND WORLD CONGRESS 
ON THE CORNEA | 


Sponsored bythe ' ` ( 
International Eye Foundation 
and its Society of Eye Surgeons 


April 28 through May 1, 1976 


In association with the 
Bicentennial Celebration 
Washington, D. C., U.S.A. 


In cooperation with the 
Departments of Ophthalmology of: 
Georgetown University Medical Center 
George Washington University 
Medical Center 
Howard University Medical Center 
Washington Hospital Center 


McLEAN GOLD MEDAL AWARD 
AND LECTURE 
Professor A. Edward Maumenee 
Baltimore, Maryland 


Internationally prominent authorities 
covering all aspects of the CORNEA 
Limited number of Free Papers 
upon application 
Audience limited to 400 


For further information write: 


SECOND WORLD CONGRESS 
ON THE CORNEA 
International Eye Foundation 
Sibley Memorial Hospital 

Washington, D.C. 20016 `“ 
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The АО” DYNOPTOR " Ophthalmodynamometer allows diastolic 
and systolic pressure of the ophthalmic artery to be 
accurately determined at the Slit Lamp by an unassisted M.D. 


The AO DYNOPTOR Ophthalmody- 
namometer allows clinical testing of the 
ophthalmic artery and intracranial vas- 
cular pressures with ease, accuracy and 
comfort to the patient. It is used on the 
slit lamp by a single examiner with a 
technique similar to applanation tonom- 
etry. The examiner views the optic disc 
through the slit lamp along the same 
axis on which precise graded radial 
pressure is applied. It is not painful to 
the patient because the contact tip of 
the instrument conforms to the curva- 





ture of the cornea where topical anes- 
thesia is complete. 

The DYNOPTOR  Ophthalmodyna- 
mometer was invented by Hampson A. 
Sisler, M.D and developed by Ameri- 
can Optical. For further information, 
contact your AO Instrument Distributor 
or Sales Representative. Or write Ameri- 
can Optical, Southbridge, Ma. 01550. 


АО American Optical 


eS 


: — Introducing The T 
One ЕЕЕ That 


Fits Your Needs As Well | 
as Your Budget 


The all new Marco Lensmeter does just that. 


More compact in size than other deluxe models, the 
Marco Lensmeter offers as standard equipment such 
quality features as 0-90 degree tilt inclination, and 
a smaller aperture for ease of reading contact 
lenses; external power and axis readings; a prism 
compensator, and an American-style cross-line target. 


Now available for immediate delivery, the Marco 
Lensmeter is as compact in price as it is in size. 


See for yourself. For a demonstration today, 
call your authorized Marco distributor. 








IL MARCO 


« К 
da! 
Where Seeing & Believing n Р 


(71409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207—904 / 396-4210 
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^ | A Selection of Outstanding Works 
in French Ophthalmologic Literature 


Aspects cliniques des modifications de la tension oculaire, Ed. Bessiére et al. Latest in a 
series of monographs on current problems in ophthalmology. Published under the auspices 
of the Société Francaise d'Ophtalmologie, text in French, legends and conclusions in English. 
ISBN : 2-225-41536-6, 232 pp., 45 fig., 145 F. 







Other volumes in the same collection: 

Les conjonctivites à virus, G. Coscas and R. Nataf. 
ISBN : 2-225-40095-4, 96 pp., 42 fig., 125 F. 
Chirurgie pratique du vitré, J. Haut and S. Simon. 
ISBN : 2-225-35409-X, 134 pp., 117 fig., 150 F. 


Les expertises en ophtalmologie, P. Desvignes and M. Legras. 
ISBN : 2-225-37268-3, 120 pp., 104 F. 


Aspects physiopathologiques des modifications de la tension oculaire, Ed. Bessiére et al. 
ISBN : 2-225-37301-9, 208 pp., 74 fig., 170 F. 


Les homogreffes de la cornée, G. Offret and Y. Pouliguen. 
ISBN : 2-225-38665-X, 176 pp., 155 fig., 180 F. 


Also available: 


Œil et Cortisone, Ph. Demailly et al. For the ophthalmologist, the endocrinologist and the 
pharmacologist, a work describing the importance of the impact of cortisone on the ocular 
apparatus: problems of intraoculaire penetration; corneal scarring; secondary effects. Text 
in French. ISBN : 2-225-41525-0, 370 pp., 158 fig., 160 F. 

















For orders or information: 
In the U.S.A. and Canada (except Quebec): S.M.P.F., Corp., 111 West 57th Street, Suite 
317, New York, N.Y. 10019. 












Other countries: MASSON, 120 bd. Saint-Germain, 75280 Paris Cédex 06. 


MASSON Wi 
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Manhattan Eye, Ear and Throat Hospital 
and 
The Eye-Bank for Sight Restoration, Inc. 


Announce a Course on 


THE MACULA 


Friday and Saturday, March 26, 27, 1976 


Guest Faculty: 


Charles R. Beyrer, M.D. Arnall Patz, M.D. 

Jay L. Federman, M.D. Maurice Rabb, M.D. 
Kurt Gitter, M.D. Emanuel Rosen, M.D. 
Paul Henkind, M.D. Stephen J. Ryan, M.D. 
Johnny Justice, Jr. Howard Schatz, M.D. 
Francis A. L'Esperance, M.D. Myron Yanoff, M.D. 
Host Faculty: 

Brian J. Curtin, M.D. Jerome H. Levy, M.D. 
Yale Fisher, M.D. Donald M. Shafer, M.D. 
David B. Karlin, M.D. R. David Sudarsky, M.D. 


Course Chairman 


Lawrence A. Yannuzzi, M.D. 


LECTURES and SMALL GROUP WORKSHOPS 


The course covers the examination, histopathology, fluorescein angiography 
and treatment of the macula. Small group workshops will provide individual 
instruction in photography, interpretation of angiograms, histopathology, the 
treatment of many vascular and choroidal diseases of the macula with photo- 
coagulation and other modalities. To take full advantage of this intensive 
course, registrants should be prepared for two solid days of hard work. 


Registration limited. 

Fee: $150.00 — $100 for residents with letter from Department Head. 
Includes luncheons and banquet. Make checks payable 
to MACULA. 


Place: Waldorf-Astoria Hotel, New York 
For registration and information, write: 


The Macula 
The Eye-Bank for Sight Restoration, Inc. 
210 East 64 Street, New York, New York 10021 


This continuing medical education offering meets the criteria for 15 hours 
of credit in Category 2 for the Physicians’ Recognition Award of the 
American Medical Association. 


"Itookon . 
the Fort Hunt Squints. 


, „Апа beatthem  . 
in 2 hours, 45 minutes. 


"No ophthalmologist in his right mind would try to refract 27 kids in one afternoon, but when 
Acuity offered the challenge, | couldn't resist. Frankly, | was amazed at what the 6600 AUTO- 
REFRACTOR’ could do. 

“| breezed through kids with squints, massive scissor reflexes, and large oblique cylinders 
where it used to take me double the time the old way. The instrument often finds 3/4 to 2 Diopters 
more hyperopia on my accommodative esotropic kiddies, which brings them down to the 20/20 
line. | could easily envision what the Auto- 

Refractor соиа ао ог my practice. | could B If you would like more information, simply call toll free 
see more patients, especially pediatrics; 800) 336-0359 or check the appropriate box below 
have more time for surgery; and keep оп | шиж А ОИ ЕРАК 


| guess what the 6600 атамай 


| 

AUTO-REFRACTOR: proves Duos 
is that you don't have to punt | inis H 
when it comes to kids.” | 7 


ACUITY | STATE -- Е zi р 


Acuity Systems, Inc., 
SYSTEMS 11413 Isaac Newton Square, Reston, Va. 22090 
INCORPORATED 












Zolyse” Diluent se. 
(Balanced Salt Solution) * <4 






BALANCED SALT 
SOLUTION, ALCON 







MIOSTAT 
(INTRAOCULAR 
| CARBACHBL 
0.01%) 
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Alcon is with you every step of the way. Y 


— FINEST QUALITY OPHTHALMIC DRUGS FOR SURGERY AND OFFICE USE 


ө BSS” 
(Balanced Salt Solution, Alcon’) 4 


ө Miostat™ 
(Intraocular Carbachol 0.01%) A 


e Steri-Units* 

(1596 Sodium Sulfacetamide) 
(Pilocarpine Hydrochloride) 
(0.596 Tetracaine Hydrochloride) 
(596 Homatropine Hydrobromide) 
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ч SAC COLI AS AO ie Ct er? 


% Sodium Fluorescein) 


% Atropine Sulfate) p? 
0.596 Eserine, Physostigmine ы 
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Salicylate) 
e Osmoglyn” 
(50% Glycerin U. S. P. (v/v) `- Sa 





600 mg/ml) * 
“Por bat ted in, me”: write: Surgical Products Division Alcon Laboratories, Inc. P. O. Box 1959 Fort Worth, Texas 76101 * ` 
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*“20-Diopter Large (48mm) Lens in White and Yellow 
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e for indirect Ophthalmoscopy 57 


Order from leading ophthalmic instrument dealers. Send for technical bulletin. 


Menufacturer ТЕСН OPTICS, ING. U.S.A. 


: 7255 INDUSTRIAL PARK BOULEVARD, MENTOR, OHIO 44060/(216) 942-6161 
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MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


150 Causeway Street, Boston, Massachusetts 02114 
Telephone (617) 523-5031 





Please send complimentary wall chart to: 
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3365 Tree Court Industrial Blvd., St. Louis, Missouri 63122 
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ETINAL HEREDODEGENERATIONS by A. Franceschetti, Univ. of Geneva, Geneva, Switzerland; J. Francois, 


rpta Medica Foundation. Thirty years of experience in hereditary chorioretinal diseases are summarized in this book 
ch contains references to all important papers in this area. This volume contains recently proposed concepts (e.g. 
osis); clinical entities which have been recently described or better characterized (e.g. progressive degeneration of the 


diseases of the choroid and retina. The chapters include historical information, a description of symptoms, the 

phthalmoscopical images followed by numerous detailed observations, visual functions, heredity and pathogeny. Numerous 
illustrations present the most typical ophthalmoscopical images along with a series of genealogical trees for each clinical 
entity. After each chapter, there is an extensive bibliography as complete as possible listing references from 1940 onwards. 
Only the most important of earlier works are mentioned, and those of the authors quoted in the text. This classic is a limited 


RLES € THOMAS - PUBLISHER 


„рр Ghent, Ghent, Belgium; and J. Babel, Univ. of Geneva, Geneve, Switzerland. With 6 collaborators. Translated by 4 


Motopic system); concise data on recently introduced techniques (e.g. fluorescein angiography and the Feed. . 
electroretinogram); and new, accurate and detailed illustrations. The aims of this book are to present all aspects of heredifary ' 































NEUROLOGY OF THE OCULAR MUSCLES (2nd Ed., 
7th Ptg.) by David G. Cogan, Harvard Medical School, 
Boston, Massachusetts. The correlation of clinical distur- 
bances with the physiology and anatomy of the centers and 
‚ tracts that control the nervous mechanisms of the eye is 
exceptionally well done. The manual includes nearly all 
that is known of the anatomy and physiology of those 
centers and tracts and the known signs and syndromes 
resulting from lesions in them. Every conclusion is docu- 
ented either by personal experience or by experiments 
and thorough review of literature. Important changes in the 
Second Edition include an expansion of the section on the 
recognition of anatomic and functional localization in the 
cerebellum and a new section on the enigmatic phenome- 
non of skew deviation. 75, 320 pp., 169 il. (3 in full color), 
$13.75 


RECONSTRUCTIVE AND PLASTIC SURGERY OF THE 
EYELIDS by Frank P. English, Univ. of Queensland, 
Brisbane, Australia, and Warren A. Keats, Commonwealth 
Scientific and Industrial Research Organization, Brisbane, 
- Australia. Foreword by Byron Smith. Modern principles in 
» the field of reconstructive and plastic surgery are outlined 
"in this text. Accompanying illustrations and photographs, 
allowing for ready cross-reference by the busy surgeon are 
м presented. Discussed are the techniques of primary anasto- 

mosis and cantholysis, the use of advancement and bridge 
„ flaps, composite eyelid graft, the principles of z-plasty and 
the surgery of dermochalasis, blepharochalasis, and hernia- 
ion of orbital fat. '75, 112 pp., 85 il., $11.00 


b 


“YOUR EYES: A Book for Paramedical Personnel and the 
Lay Reader by Thomas Chalkley, Northwestern Univ., 
chicago, Illinois. The major portion of this simple, lucid 
, text is devoted to the diseases of the human eye, their 
| symptoms, the measures that can be used to prevent them, 
апі what therapeutic measures are available. The anatomy 
and physiology of the normal eye is also covered in a 
simplified and informative fashion. Written for the layman 
and paramedic, this book can also be used in nursing 
-hools and medical technician educational courses. Chap- 
ters include the human eye, light and vision, the conjunc- 
tiva, the cornea, cataract, glaucoma, the uveal tract, the 
etina, injuries, strabismus, and more. 74, 136 pp., 15 il., 
‚75, paper 


.301-327 .East Lawrence Avenue e 


Orders with remittance sent, on approval, postpaid 


edition and will not be reprinted. '74, 1496 pp. (7 x 10), 1151 il. (137 in full color), 65 tables, $175.00 


SO YOU HAVE CATARACTS: What You and Your 
Family Should Know (3rd Ptg.) by Albert E. Sloane, 
Massachusetts Eye and Ear Infirmary, Boston. To allay the 
fears of the patient and to save the physician's time, Doctor 
Sloane presents here a narrative sequence of the natural 
history of a cataract from time of its onset until after 
surgery and its correction with glasses or contact lenses. 
The book is aimed at the person who would like to know 
the whole story, rather than the portion with which he 
identifies. Discussed are symptoms, hospital stay, necessary 
care, surgery, and other aspects most likely to be ques- 
tioned. The main part of the book is presented in a 
question-answer format. All queries are actual, real and 
meaning-ul to the patient. '75, 712 pp., 5 il., $6.50 


OCULAR INFLAMMATORY DISEASE edited by Bruce 
Golden, Univ. of the Witwatersrand, Johannesburg, South 
Africa. (20 Contributors) This text is profusely illustrated 
and indexed to make it a useful reference source. Topics 
include basic ocular immunology, ocular allergy, genetic 
disorders of ocular inflammation, arteritis, vasculitis, dry 
eye syndrome, sarcoid, diagnostic techniques in ocular 
bacteriology, preoperative management, lacrimal system 
inflammations, intraocular bacterial infections, diagnosis 
and management of ocular fungal infections, corneal wound 
healing, trachoma, transplantation in corneal disease and 
uveitis. 74, 352 pp. (7 x 10), 259 il. (39 in full color), 54 
tables, $22.75 


TOXICOLOGY OF THE EYE: Drugs, Chemicals, Plants, 
Venoms (2nd Ed.) by W. Morton Grant, Harvard Univ. 
Medical School, Boston, Massachusetts. The principal part 

of this book is an encyclopedic compendium of what has 

been published, plus what the author has observed, con- 
cerning the effects of more than two thousand substances 

on the eyes of human beings and animals. This includes 
reports of accidental external contacts and of systemic Jf 
poisonings, as well as results of experimental testing. An -a 
introductory section has been added to provide an ош : 
of toxic effects systematized according to signs, symptom 2.. 
and sites of action. The sources of all information are. E. 
thoroughly documented with bibliographic references. By ух, 
adding what has appeared since publication of the First 
Edition in 1962 the total amount of information has be 
nearly doubled. '74, 1216 pp., 2 tables, $47.50 y 
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2 “Practicing Ophthalmology in 1980” 


peo ume C m иа 


Take an invaluable look into your own future! 


A Special Practice Management Seminar—under the auspices of 
the Contact Lens Association of Ophthalmologists, Inc., in con- 
junction with the Annual Midwinter Contact Lens Meeting— 
Lectures and Individual Workshops 


January 29, 1976 
9 A.M.-6 P.M. 
Sahara Hotel 
Las Vegas, Nevada 
Topics: Economic Forecast, Incorporation, Money Management, 
Office Systems, Staff Utilization, Time Management and 


Communications. 

Speakers 

Clyde T. Hardy, Jr., M.D. Joseph Monsen, Ph.D. 
Director, Dept. of Clinics Chairman, Dept. of Economics 
Bowman-Gray School of Medicine University of Washington 
Winston-Salem, North Carolina Seattle, Washington 

George W. Hettenhquse Clayton L. Scroggins 
Associate Professor of Finance Clayton L. Scroggins Assoc. 
Graduate School of Business Cincinnati, Ohio 


Indiana University 


M | ic E sure Jroci > 
Bloomington, Indiana William Sullivan, President 


: А Executive Development Center 
William Huntington, C.P.B.C. Cambridge, Massachusetts 
Professional Management Midwest Man Е. Ziedler СП 
Minnespdils, Minnesota Vice President and Secretary 
Future Funding Corp. 
Rochester, New York 
Physician Moderators 


J. Elliot Blaydes, Jr., M.D. Paul R. Honan, Jr, M.D. 
Bluefield, West Virginia Lebanon, Indiana 
Herschell H. Boyd, M.D. Richard P. Kratz, M.D. 
Bellevue, Washington Van Nuys, California 

Herve Byron, M.D. Malcolm A. McCannel, M.D. 
Englewood, New Jersey Minneapolis, Minnesota 


Enroll Today—Attendance Limited to 600 Registrants 
— u—— ee ee ee ee ee ee ee ee ee ee ee 


Paul R. Honan, Jr., M.D., Treasurer 
Contact Lens Association of Ophthalmologists, Inc. 
1720 North Lebanon St., Lebanon, Indiana 46052 


I am going to attend “Practicing Ophthalmology 1980: ^ 
OC.L.A.O. MEMBER $50.00 (NON-MEMBER $75.00 
All proceeds to C.L.A.O. Make checks payable to the association. 


M.D. 





Address 





City State A) a er aes 
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All made possible by a grant from Bausch & Lomb SOFLENS Division. 
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Muro 
Ointment 
t=, Sodium Chloride 5% 


(phthalmic MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 
Ointment 
“mane An ointment of hypertonic sodium chloride solution in a 


596 i base of lanolin, liquid petrolatum and white petrolatum. 
+128 





Apply to conjuctiva at bedtime. 


наа ee eee 


TO REDUCE CORNEAL EDEMA 
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Murocoll Methylcellulose 
4000 cps 0.9% 
with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 










| ийи о; 
| wETWYLCELLOLOSE | 


TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


7 бшу elii | 
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MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophthalmologic formulary available on request. 






Federal law prohibits dispensing without prescription. 





MURO 


MURO PHARMACAL LABORATORIES, INC. 
[е] 121 Liberty Street • Quincy, Mass. 02169 
Area Code 617 • 479-2680 














. TITLE OF PUBLICATION 





U.S. POSTAL SERVICE 


STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCULATION 
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ARCHIVES OF OPHTHAIMOLOGY 







United States Code e 









2. DATE OF FILING 
September 30, 1975 








FREQUENCY OF ISSUE 


Monthly 








3A. ANNUAL SUBSCRIPTION PRICE 
$18.00 
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535 North Dearborn Street, Chicago, Cook, Illinois 
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PUBLISHER (Name and address) 
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7. OWNER (If owned by a corporation, 
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its name and address, as well as that of each 
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535 North Dearborn Street, Chicago, Il. 60610 | 
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8. KNOWN BONDHOLDERS, MORTGAGEES, AND OTHER SECURITY HOLDERS OWNING OR HOLDING 1 PERCENT OR MORE OF | 
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TOTAL AMOUNT OF BONDS, MORTGAGES OR OTHER SECURITIES (If there are none, so state) NT 
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39 U. S. C. 3626 provides in pertinent part 
shall mail such matter at the rates provided und 


9. FOR OPTIONAL COMPLETION BY PUBLISHERS MAILING AT THE REGULAR RATES (Section 132.121, Postal Service Manual) 


permission to mail matter at such rates.” 


In accordance with the provisions of this statut 


rates presently authorized by 39 U.S. C. 3626. 


"No person who would have been entitled to mail matter under former section 4359 of this title 
er this subsection unless he files annually with the Postal Service awritten request for 


e, | hereby request permission to mail the publication named in Item 1 at the reduced postage 











р 


(Signature and title of editor, publisher, business manager, or owner) 














- 10. FOR COMPLETION BY NONPROFIT ORGANIZATIONS AUTHORIZED TO MAIL AT SPECIAL RATES (Section 132.122 Postal Service | 
Manual) (Check one) 


Have not changed 
during preceding 
12 months 


The purpose, function, and nonprofit status of this 
organization and the exempt status for Federal 
income tax purposes 





AVERAGE NO. COPIES 


(If changed, publisher must 
submit explanation of change 
with this statement.) | 
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preceding 12 months 
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11. EXTENT AND NATURE OF cincuLATioN10774 z EACH ISSUE DURING INGLE ISSUE PUBLISHED NEAR- | 
Dp Di LN 9/75 PRECEDING 12 MONTHS EST TO FILING DATE | 
+ — 
A. TOTAL NO. COPIES PRINTED (Net Press В 
D Pee 17,924 | 17,527 
В. PAID CIRCULATION a a E ў 
1. SALES THROUGH DEALERS AND CARRIERS, STREET 
VENDORS AND COUNTER SALES - 0 0 
EL. x: Т T 
2. MAIL SUBSCRIPTIONS | 
- я | 15,970 15,932 | 
С. TOTAL PAID CIRCULATION 
15,970 | 15,932 
О. FREE DISTRIBUTION BY MAIL, CARRIER OR OTHER MEANS 
SAMFLES, COMPLIMENTARY, AND OTHER FREE COPIES 4 413 329 | 
E. TOTAL DISTRIBUTION (Sum of C and D) 
| Men М ll 16,383 | 16,261 A 
F. COPIES NOT DISTRIBUTED 
1. OFFICE USE, LEFT-OVER, UNACCOUNTED, SPOILED 
LU AFTER PRINTING Ue | 1,541 | 1,266 _| 
2. RETURNS FROM NEWS AGENTS | б 0 
G. TOTAL (Sum of E & F—should equal net press run ѕһо®п in A) 
17,924 17,527 
| Е SIGNÉTURE OF EDITOR/PURLISHPR, BUSINESS MANAGER 
| І cerflfy that the statements made by me above are correct ов омй: Fa AY l Ü 22 з . | 
1 r 2 с 3 А Рэ) n | 
and complete. Donald Foy, Business Jirector d 
































Introducing the 


2001 


generation of 
disposable 
© eryoextractors 


Reliability is the keynote of the all new 2001. 

Eight proven design changes project the 
2001 into a totally new product generation. 

The 2001’s unique 10 second delayed 
response feature allows you to go on warm for 
maximal adherence and ice ball formation. It is 
the only simple disposable with this singular 
advantage of warm or cold contact. With a run- 
ning time in excess of two minutes you have 
ample margin time to compensate for any minor 
interruptions. 

The 2001 has the advantage of being a 
fine surgical instrument rather than just a gas 
container with a spout or delivery tube. Compare 
these published list prices: 

2001 $ 8.50 
Cryophake $12.50 
F 20/20 Defrostable $16.25 
Microphake $20.00 


frigitronics. 


F CONNECTICUT ICs ED 
770 RIVER ROAD, SHELTON, CT 06484 203/929-6321 
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The Bascom Palmer Eye Institute 

д Department of Ophthalmology of the 
University of Miami School of Medicine 
nd the Florida Lions Eye Bank at Miami 


АЕН Announces а Symposium on 


UM 


OPHTHALMIC PLASTIC AND 
CORNEAL SURGERY 


To be held at the Doral Beach Hotel 
Miami Beach, Florida 


April 11-16, 1976 


Faculty for the course will include: 


Dr. Jorge Buxton Dr. James Major 

Dr. Henry Clayman Dr. Gordon Miller 
Dr. Robert Dryden Dr. Norman Sanders 
Dr. Richard K. Forster Dr. Byron Smith 

Dr. Arthur Grove, Jr. Dr. Richard Tenzel 
Dr. Norman Jaffe Dr. Ira Weiner 

Dr. Richard Keates Dr. John Wobig 


Dr. Peter Laibson 


This symposium will cover the corneal and 
ophthalmic plastic field. Multiple lectures will be 
given with ample time for panel discussion and 
questions from the registrants. 


Afternoons will be set aside for recreation 
including tennis and golf tournaments. There will 
be planned entertainment for most evenings. 


1 


Tuition will be $250, breakfast included. Special 
tate of $125 available for residents upon ap- 
plication from their Department Head. Checks 
should be made payable to “Bascom Palmer Eye 
Institute” and mailed to Ophthalmic Plastic Sur- 
gery Symposium, Bascom Palmer Eye Institute, 
P.O. Box 520875, Biscayne Annex, Miami Flerida 
33152 
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Isopto Y THE 
4 BENCHIVIARK 


s Year after year, Isopto* Carpine is the stand- 

ard by which other pilocarpines are judged. / 
The fact remains that Isopto Carpine /s unique: Clinical 
tests! have demonstrated that Isopto Carpine produces greater 
IOP reduction than aqueous pilocarpines, while the Isopto 
vehicle has been shown to prolong contact time?; it also lubri- 
cates and soothes. 

Isopto Carpine comes in the widest range of strengths 
available—sterile solutions from 1496 to 10%, including a new 
11596 strength. Supplied in 15ml and also 30ml Drop- -Tainer® 
Dispensers for maximum economy. 


X Description: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hy- 
* drochloride 0.25%, 0.5%, 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative: 
Benzalkonium Chloride 0.0195. Vehicle: Hydroxypropyl Methylcellulose 0.596. Inac- 
tive: Boric Acid, Sodium Chloride in 0.2595, 0.596, and 196, Sodium Citrate (to adjust 
pH in 1%, 1.5%, , and 6%), Citric Acid in 0.25% and 0.596 (to adjust pH), Purified 
Water. Contraindications: When constriction is undesirable such as in acute iritis. 
Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reac- 
tions: Slight ciliary spasm with temporary reduction in visual acuity. Contact allergy 
may occur with prolonged use. Sensitivity is infrequently observed. Dosage: 2 drops 
in the eye(s) 3 to 4 times daily. 

1. Haas, J. S. and Merrill, D. L.: Amer. J. Ophthal, 54:21, 1962. 2. Linn, M. L. and 

Jones, L. T.: Amer. J. Ophtha:. 65:76, 1968. 


ISOPTO GARPINE: 


(PILOCARPINE НО). „з 


First for Glaucoma 
dedicated to advances in ophthalmic therapy 


A 





Ophthalmologists see con- 
junctivitis about 5 times as 
often as blepharitis. 

For that reason, we want to 
make sure the name Blepha- 
mide doesn’t mislead you. True, 
it’s the leading drop for the 
treatment of blepharitis, but 
it’s just as effective in patients 
with non-purulent conjuncti- 
vitis. 

And why shouldn’t it be. The 
Blephamide formula was de- 
signed to treat this frequently 
mixed condition. Prednisolone 
acetate in microfine particles 
acts to reduce inflammation 
while the sodium sulfacetamide 
attacks the infection. In Bleph- 
amide drops, phenylephrine 
decongests engorged blood ves- 
sels quickly. And the soothing 
Liquifilm® vehicle provides 
longer drug-contact time than 
does an aqueous solution. 

М, For truly ’round the clock 
reatment, Blephamide S.O.P. 
sterile ophthalmic ointment 

-provides convenient once-a- 
night dosage and long-lasting 
lubrication. 

Together, Blephamide drops 
and ointment offer your pa- 
tients effective treatment for 
blepharitis and conjunctivitis 


"апа conjunctivitis and conjunc- 
tivitis апа... 




































BLEPHAMIDE S.O.P. STERILE 
OPHTHALMIC OINTMENT 


BLEPHAMIDE LIQUIFILM 
OPHTHALMIC SUSPENSION 


INDICATIONS: Based on a review 
of this drug by the National Academy 
of Sciences — National Research 
Council and/or other information, 
FDA has classified the indications as 
follows: 

"Possibly" effective: Nonpurulent 


blepharitis and blepharoconjunctivitis 
(seborrheal, staphylococcal, allergic); 
nonpurulent conjunctivitis (allergic 
and bacterial). 

Final classification of the less-than- 
effective indications requires further 
investigation. 


CONTRAINDICATIONS: Acute herpes 
simplex (dendritic keratitis), purulent un- 
treated infections, vaccinia, varicella and 
most other viral diseases of the cornea 
and conjunctiva, ocular tuberculosis and 
fungal diseases of the eye. 


(sodium sulfacetamide 10.0%, 





WARNINGS: 1) In diseases due to micro- 
organisms, infection may be masked, 
enhanced or activated by the steroid. 
2) Extended use may cause increased 
intraocular pressure in susceptible indi- 
viduals. It is advisable that the intra- 
ocular pressure be checked frequently. 
3) In those diseases causing thinning of 
the cornea, perforation has been known 
to have occurred with the use of topical 
steroids. 4) Use with caution in patients 
with known or suspected sensitivity to 
sulfonamides — if sensitivity or other 
untoward reactions occur, discontinue 
medication. 5) Should be used with 
caution in the presence of narrow angle 
glaucoma. 6) Reports in the literature 
indicate that posterior subcapsular lenti- 
cular opacities have been reported to 
occur after heavy or protracted use of 
topical ophthalmic corticosteroids. USE 
IN PREGNANCY: Safety of the use of 
topical steroids during pregnancy has 
not been established. 


PRECAUTIONS: Ophthalmic ointments 
may retard corneal healing. 


prednisolone acetate 0.2%, phenylephrine HCI 0.12%) 


(sodium sulfacetamide 10.0%, prednisolone acetate 0.2%) 


| Allgrcan Is 


Ine, California/Pointe Claire, 


P.Q., Canada .* 
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